Assembly instructions
for an incomplete machine

Translation of the original assembly instructions (2006/42/EC)

IMPORTANT!
Before using the machine, carefully read the assembly instructions.
Keep the assembly instructions for future reference.
The operating company is liable for any damage caused by installation or operating errors.

The current version of the assembly instructions can be found on our homepage.
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Supplementary information

Target group: Commercial use
Date of the assembly instructions: 10.2024
Version of the document: 20
Info
L] Information boxes provide important instructions to ensure that the fan
functions properly, facilitate your work or inform you about intended
use.

Description of the labelling of text passages

Label ‘ Description

Marks instructions without a fixed sequence
L]

Marks instructions within warnings

1) Marks numbered, serial instructions

- Marks the listings of contents

> Marks references to elements or sections within the assembly in-
structions or to contents and documents outside the assembly in-
structions

Fan manufacturer

©mdexx fan systems GmbH www.mdexx.com
ZeppelinstralRe 30 info@mdexx.com
D-28844 Weyhe +49 42151250

Product and performance specific data

The technical data of the fan can be found in the documents supplied separately.

©mdexx fan systems GmbH
All rights reserved.

Communication and reproduction, transmission and [ or editing of this document, use and
disclosure of its content are not permitted, unless expressly agreed. Any infringement will give
rise to a claim for damages. All rights reserved in the event of the grant of a patent, utility
model or design.
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1 Safety information

This product represents an incomplete machine within the meaning of the Ma-
chinery Directive 2006/42/EC. Basic functional, safety and health protection re-
quirements cannot yet be met in full, as certain risks arise from the fact that the
machine is still incomplete. The client assumes the obligation to establish the
industry and application-specific safety and to prove compliance of the fan
with the provisions of the Machinery Directive 2006/42/EC.

1.1 Description of the warnings

The following signal words and symbols are used in these assembly instructions
to indicate dangers and important information:

The general warning symbol & is shown in the safety instructions in the high-
lighted title field to the left of the signal word (DANGER!, WARNING!, CAUTION!,
NOTICE). Safety instructions with the general warning symbol indicate a risk of
personal injury.

e Always adhere to these safety instructions to provide protection against
injuries or death! Safety instructions without a general warning symbol
indicate a risk of material damage.

Warning symbols in combination with signal words indicate the degree of danger:

I Refers to an imminent danger which may result in death
A DANGER! or serious injury if the danger is not avoided.

I Indicates a potential danger which may result in death
& WARNING! or serious injury if the danger is not avoided.

Indicates a potential danger which may result in minor /

& CAUTION! slight injuries or material damage if the danger is not

avoided.
Indicates a potential danger which may damage the
! NOTICE product or the environment if the danger is not avoided.
©mdexx fan systems GmbH excellence inside.
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Warning signs pursuant to DIN EN ISO 7010:2020-07

WOOI
General warning sign

w012
Electricity hazard

w022
% Warning of sharp object

1.2 Safety instructions

These assembly instructions..

..do not contain detailed information on all product types due to rea-
sons of clarity and cannot take into account every conceivable case of
installation or operation.

..contain instructions for the entire product life cycle of the fan.

..must be read and understood in full before starting any work on and
with the fan.

.. must be strictly followed.

» If you have any questions which are not answered in the assembly in-
structions, please contact mdexx fan systems GmbH.

» For supplementary information on safe operation, please refer to the addi-
tional document supplied: "Technical Terms and Conditions of Delivery
mdexx fan systems GmbH".

©mdexx fan systems GmbH excellence inside.
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DANGER!

Danger of death due to electrical voltage

There are high voltages on the electrical equipment of the fan. If the fan is han-
dled incorrectly, these electrical voltages may result in death or serious injuries.

=  Work on electrical equipment may only be completed by fully qualified
and authorised electricians!

Before starting work on the fan, take the following measures:

1) Ensure that the fan has been isolated from all possible sources of supply.
2) Secure the fan against being switched on again.

3) Checkthatthe fan has been isolated from all possible sources of supply.
4) Do not open the motor connection box until you are sure that it has
been isolated from all possible sources of supply.

Earth and short-circuit.

Cover or shield adjacent live parts.

Check all cables for damage before use.

After completing the work, cancel the measures taken in reverse order.

Ol

~l

»
~— —  —

(o8]

Further protective measures against electric shock pursuant to VDE 0100-410

Precaution for basic protection Precaution for fault protection
It prevents direct contact with live (+) It provides some additional protection if
(active) parts of electrical systems, the precaution for basic protection fails

e.g. using insulation and / or

- if the precaution for fault protection
Precaution for fault protection fails or
It prevents hazardous touch volt- - in case of carelessness of the user of
ages from occurring or remaining the electrical system or
in the event of a fault, e.g. by shut- (+)|° if there is a particular risk to persons

ting down the power supply. due to special conditions caused
by external influences, e.g. due to the
use of residual current devices with

| <30 mA.

Protective measures against electric shock pursuant to VDE 0100-410
Section 411: Automatic shutdown of the power supply

Section 412: Double or reinforced insulation

Section 413: Protective separation

Section 414: Low voltage SELV or PELV

©mdexx fan systems GmbH excellence inside.
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Source: Concept of personal protection pursuant to DIN VDE 0100-410 | DKE

DANGER!

Risk of injury if protective devices are missing

Missing protective devices may cause cutting hazards, crushing hazards and
electric shocks. This may result in death, serious injury or substantial material
damage.

= Operate the fan using suitable protective devices only.
= Do not open or remove covers during operation.

= When installing the protection against contact, comply with the applicable
health and safety and accident prevention regulations.

* Ensure protection against contact during operation by means of the sys-
tem design.

= Before operation, equip fans with protection against contact in accord-
ance with the regulations (see DIN EN ISO 13857).

DANGER!

Risk of injury due to additional loads

Non-observance may lead to deformation and destruction of the fan, possibly
resulting in serious injury and material domage.

The fan must not be exposed to any additional loads from other products.
* Avoid adding additional loads to the fan.
= Ensure that the fan is used only for the intended applications.

= Before each start-up, check the load situation of the fan to prevent dam-
age.

©mdexx fan systems GmbH excellence inside.
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A DANGER!

Risk of bursting in the event of impermissible vibrations due to ex-
ternal influences

This may result in death, serious injury or substantial material damage.

» Since mdexx fan systems GmbH shall not be responsible for any external
influences, e.g. resulting from the use of speed-controlled drivers, the sys-
tem manufacturer must take suitable measures to protect against reso-
nance. Operation in resonance is generally not permitted.

In this context, observe the recommendations of E DIN EN 17170 in conjunc-
tion with ISO 14694. The most likely way to prevent fan impellers breaking
in accordance with the aforesaid standard is to shut down the main motor
by means of vibration monitoring.

» The necessity of these safety measures or other monitoring mechanisms
must be checked by the system manufacturer or the end user for the re-
spective application and implemented accordingly, if necessary.

ﬁ WARNING!
Risk of injury due to insufficiently qualified personnel

Improper handling of the fan may result in serious or even fatal injuries.

» The system operator is responsible for checking the qualifications of the
personnel.

= Have all work, such as transport, installation, commissioning, decommis-
sioning, maintenance or disposal on and with the fan, carried out by
trained, qualified and reliable specialist personnel only.

= Before starting any work with or on the fan, read and understand these
operating instructions completely. Strictly adhere to all specifications.

C CAUTION!
Risk of injury due to an uncontrolled chain reaction caused by a
malfunction

Injuries and material damage may be the result of an uncontrolled chain reaction.

The operating company is not permitted to repair the impeller. Improper repairs
may trigger a chain reaction of malfunctions and damage.

= Do not repair the fan yourself.

» If the fan is damaged, contact mdexx fan systems GmbH.

©mdexx fan systems GmbH excellence inside.
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C CAUTION!
Risk of injury due to incorrect commissioning and test runs of the
fan

Injuries and material damage may be the result of incorrect commissioning and
test runs.

= Never carry out commissioning/test runs on unsecured fans.

= Carry out commissioning and test runs using suitable safety precautions
only.

= Ensure that the fan does not start up if you are working in the workshop
area or on complete systems where safety has been temporarily disabled
due to maintenance or commissioning work.

If a fan is operated in the unstable range of its characteristic for a longer period
of time, the impeller may — depending on its design — be damaged or even de-
stroyed.

= Ensure that the air can flow freely onto the impeller.
* Maintain a clearance of at least 1x impeller diameter in the axial direction.

* Install an inlet nozzle or a cylindrical air duct with a length of at least one
impeller diameter at the fan inlet.

= Operate fans only within the stable range of their characteristic. If you are
unsure, take suitable measures such as volume flow or vibration monitoring.

» If the fan casing has an integrated inlet nozzle, you do not need to install
an additional inlet nozzle. This is a prerequisite for achieving the full flow
rate and avoiding vibrations due to an uneven flow of air.

If foreign matter is drawn in, this may result in damage to the fan or an imbalance

= Look out for signs, such as loud noises and strong vibrations.
= Regularly check the impeller for cracks.

= Ensure that the area around the fan remains free of foreign matter.

©mdexx fan systems GmbH excellence inside.
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1.3 Qualified personnel

Qualified personnel are persons who, on the basis of their training, experience
and instruction as well as their knowledge of relevant standards, regulations,
accident prevention regulations and operating conditions, have been author-
ised by the person responsible for the safety of the component or system to
carry out the required activities and are able to recognise and avoid potential
hazards (for a definition of qualified personnel, see also IEC 364).

Further, qualified personnel must also be knowledgeable of first aid measures
and local rescue facilities.

1.4 Protective equipment

The following protective equipment is required when working with and on the fan:

Protective gloves

Safety shoes S3
Protective goggles
Tight-fitting work clothes
Hearing protection

o The following applies to all work on the fan:
» Observe the ESD protection in accordance with DIN EN 61340.

= Do not carry out any welding work on the fan.

1.5 Intended use

e The fan may be used only to convey process air under the ambient con-
ditions defined in the agreed specification.

e The fanis intended for further installation in the customer's machines.
e The fan may be used only in industrial areas.
Intended use also includes:

Correct and qualified handling of the fan, including regular maintenance.
Operating the fan in compliance with the safety regulations.
Suitable transport and storage conditions.

Other uses are considered improper and constitute misuse of the fan.

©mdexx fan systems GmbH excellence inside.
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1.6 Improper use

Improper uses include:

Operating conditions that do not comply with the agreed specification
requirements stipulated in the data sheet.

Conveying media containing abrasive particles or corrosive compo-
nents.

Conveying air with a high dust content.

Operation with dirt deposits on the impeller that could result in unbal-
ances.

Operation within or near potentially explosive atmospheres, unless the
fan has undergone a conformity assessment with the entire device in-
dependently of mdexx fan systems GmibH, or has been expressly ap-
proved as an ATEX fan.

Operation with safety devices which have been dismantled or tam-
pered with or unapproved attachments which bypass safety measures.
Disregard of quality assurance measures.

In the event of improper use or modifications to the fan, no claims for defects or
liability or other consequential costs can be asserted.

©mdexx fan systems GmbH excellence inside.
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2 General description of the fan

Fans from mdexx fan systems GmbH are customised and individually developed
to achieve tailor-made solutions with the best possible efficiency for a wide
range of applications such as rail vehicles, compressors, power transformers,
wind turbines, car washes, industrial drying systems and many other areas. Dif-
ferent basic types, determined by a specific type code, form the foundation for
this purpose. The general description therefore refers to the essential positions
of the fan types. The terminology and classification for fans is in line with
EN ISO 13349:2010.

The fan is supplied as a unit complete with motor.
Quality assurance pursuant to DIN ISO 9001 ensures consistent manufacturing

quality.
2.1 Description of the type designation

° The type designation can be found on the rating plate of the machine

Description of the TSN (Typen-Schlussel-Nummer - translates to Type Code
Number)

o A
Q & .0 ¥ &
& & & IR &
& & 6@ -\,é' o) ‘g’ "\*0 ‘\'b\
& K & & & & & &
< &F o & & & & &
KtS‘-R-|045sis-|2|l|5‘-22322143‘
Device fan Radial 450mm 68% 0 EME g SAP number
railway : rpm  rotor
|
D1/D2 in % :
- “ U U J
TJ e g Vo
g g 5 g
5 s 8 £
3 5 ] K
s E E 2
| - - 11} v -l vVt |- VIII

The Roman numerals | — VIl denote the different areas of the TSN. In the following
sections you will find a breakdown of the individual areas.

©mdexx fan systems GmbH excellence inside.

Page 9



Assembly instructions for an incomplete machine m

I. Productgroup

The product group describes the intended application of the fan. This is defined
by a letter combination.

BS | Railway technology

CS  Chemical industry (Safe Area)

CX  Chemical industry (ATEX-compliant fan with ATEX-certified motor)

Chemical industry (fan without ATEX declaration of conformity for the non-
Cy electrical part. End customers have to carry out the overall conformity assess-
ment for use in a potentially explosive atmosphere on their own responsibility).
FS | Food technology

HS | Wood drying

IS Industry (Safe Area)

IX  Industry (ATEX-compliant fan with ATEX-certified motor)

Industry (fan without ATEX declaration of conformity for the non-electrical
lY  part. End customers have to carry out the overall conformity assessment for
use in a potentially explosive atmosphere on their own responsibility).

KS Compressor technology (Safe Area)

KX  Compressor technology (ATEX-compliant fan with ATEX-certified motor)
Compressor technology (fan without ATEX declaration of conformity for the
non-electrical part. End customers have to carry out the overall conformity
assessment for use in a potentially explosive atmosphere on their own re-
sponsibility).

LS | Subcontracting

MS | Medical technology

SS | Spinning technology

TS  Transformer cooling (Safe Area)

TX  Transformer cooling (ATEX-compliant fan with ATEX-certified motor)
Transformer technology (fan without ATEX declaration of conformity for the
non-electrical part. End customers have to carry out the overall conformity
assessment for use in a potentially explosive atmosphere on their own re-
sponsibility).

WS | Laundry technology

KY

TY

Radial

Axial

Diagonal
Cross-flow
Spare part for fan (e.g. motor or impeller)

m O O > 0

©mdexx fan systems GmbH excellence inside.
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The direction of flow determines the design of the fan.

ey : =
- 5 X N
= 7 gy g ==
- i J - |4

E S
P ===
R = Radial A = Axial D = Diagonal / or Q = Cross-flow
semiaxial

Principle sketches pursuant to EN ISO 13349:2010

. Impellerdiameter

If a "0" is added to the specified 3 digits, the rotation diameter of the impeller
through which the media flows is obtained in mm.

IV. Diameterratio

The following two digits represent the ratio between the inner suction mouth di-
ameter and outer diameter (radial impellers) or hub diameter and blade edge
diameter (axial impellers).

D1 = Suction mouth diameter D1 = Hub diameter
D2 = Outer diameter D2 = Blade edge diameter

Example: Outer diameter x 68%/100 = suction mouth diameter

V. Numberofpoles

The digit at position V" stands for the number of poles and thus for the maxi-
mum speed of the asynchronous motor.

Number Mains frequency in Hz | max. speed in rpm

of poles

4 50 Hz 1500 rpm

4 60 Hz 1800 rom

2 50 Hz 3000 rpm

2 60 Hz 3600 rpm

©mdexx fan systems GmbH excellence inside.
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VI. Motordesign
In aninternal rotor, the stator is firmly connected to the outer motor casing. In an external
rotor, the stator is located inside the motor. The motor casing with cupped magnets is
the stator.

| = Internal rotor motor

A = External rotor motor

E = Electrically commutated motors (EC motors)
VIl. Mains frequency

The mains frequency of 50 Hz is described by a '5".

The mains frequency of 60 Hz is described by a "6".
VIIl. SAP material number

The end of the type code number is followed by the internal material number,
which is automatically assigned by the SAP system as a sequential number for
each new fan type. This number uniquely specifies each fan.

©mdexx fan systems GmbH excellence inside.
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3 Transport and long-term storage

Ambient conditions during transport and storage of the fans

Permitted temperature range: -20 °C to +40 °C
= Transport and store the fan only in dry ambient conditions.

» Do not expose the fan to a dusty atmosphere or direct sunlight
during storage and transport.

3.1 Transport

A DANGER!

Danger to life and risk of injury due to improper load and transport
securing measures

Overturning and falling loads may result in serious or even fatal injuries. Uneven
lifting of loads may also result in an uncontrolled loading process.

When the fan is lifted, it may suddenly overturn according to its centre of gravity.
This may result in people being struck or trapped.

If not all the lifting eye bolts are involved in the lifting process, this may resultin a
lifting point being overloaded.

= Never stand under suspended loads!

* Ensure that the load-bearing capacity of the lifting gear and load-carry-
ing equipment is at least equal to the weight of the fan.

» Load the attachment points for lifting evenly with vertical tensile forces.
= Lift the fan only at the designated and labelled lifting points.

= Observe the load and transport securing measures of the trade associa-
tions.

e On receipt of the goods, check the consignment immediately for com-
pleteness in accordance with the scope of the order and delivery note
as well as for intactness.

e Inform the transport company and report any damage identified on the
casing or impeller.

e Observe the load-bearing capacity of the industrial truck used. The load-
bearing capacity must exceed the weight of the transported object.

e Pay attention to the centre of gravity of the fan to prevent it from unin-
tentionally overturning.

©mdexx fan systems GmbH excellence inside.
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C WARNING!
Risk of injury due to improper handling of the fan

Non-observance may result in serious injuries.

If the fan overturns or falls, this may result in cuts, crushing injuries and broken
bones.

Sharp edges of the fan may cause cuts.

Manually lifting heavy loads may result in injuries.
=  When transporting the fan, always wear personal protective equipment.
» Use suitable aids for lifting heavy loads.

» See chapter "Protective equipment”

Depending on the type of fan, transport at the customer facility takes place in
various ways: If the transport is handled manually, always observe the aforesaid
weight limits.

When using a crang, please pay attention to the specially marked attachment
points.

e Pay attention to lifting point. @ A

e Stand clear of suspended load. Hebepunkt _Nicht unter

schwebende
beachten |asttreten

Lifting eye bolts on the motor, eyelets on the casing, on the motor bracket, or
straps looped around the fan casing are suitable attachment points for lifting
the fan.

e To avoid damaging the fan, always use all available marked lifting eyes.
e Never lift the fan by the impeller or motor alone or place a load on the
impeller.

e If paint domage is detected during transport, you should touch it up using
a suitable touch-up pen.

» Please refer to the order confirmation for the colour code of the paint.

©mdexx fan systems GmbH excellence inside.
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Non-observance of the instructions may result in material damage.

When unloading the fan or during further internal transport, it is essential to avoid
impacts against the impeller or the casing.

*= To prevent deformation and the resulting impeller imbalance, use slinging
gear for unloading in such a way that they do not come into contact with
the impeller.

3.2 Long-term storage

e Seal the intake and exhaust openings airtight.

For storage, we recommend storing the fan in the position in which it was delivered.
This can be found in the fan-specific information.

To ensure that storage for periods of more than 4 years under favourable storage
conditions (i.e. storage in dry, dust-free and vibration-free rooms at room temper-
ature) does not result in storage damage, perform regular commissioning (for at
least 30 minutes running time every 6 months).

©mdexx fan systems GmbH excellence inside.
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4 Installation

A DANGER!

Risk of injury due to improper handling of the fan

Improper handling of the fan may result in serious or even fatal injuries.

» Before working on the fan, always read and understand all the safety in-
structions in the chapter "Safety".

DANGER!

Danger of death due to electrical voltage

If cables or electrical components are damaged, residual currents can cause
death or serious personal injury.

= Install the fan in such a way that the electrical equipment cannot be dam-
aged by external influences. In particular, the supply lines must be routed
safely, for example using cable ducts or similar.

ﬁ WARNING!
Risk of injury due to incorrect installation or connection to a ma-
chine casing

If people are in the vicinity of an incorrectly installed machine, this may result in
serious or even fatal injuries.

This may result in increased vibrations, excessive noise development, bearing
damage and bursting of the impeller.

» To ensure safe operation, ensure that any installation which deviates from
the information and instructions in this chapter is agreed with mdexx fan
systems GmbH.

e Install the fan isolated from all possible sources of supply. Install the fan
on a level surface (evenness <1 mm).

e The systemn manufacturer is responsible for ensuring that the system-re-
lated installation and safety instructions comply with the applicable
standards and regulations, in particular DIN EN ISO 12100 and 13857.

e The installation position of the fan depends on the agreement in the or-
der. The fan may be operated only in the position or positions for which it
was ordered.

©mdexx fan systems GmbH excellence inside.
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4.1 Tightening torques

e The system operator must ensure that the fan is installed using cor-
rectly dimensioned bolts and the corresponding tightening torques.

If no other values are available, the following tables apply. For non-electrical
connections, strength class 8.8 in accordance with DIN 25201 is assumed. Fur-
thermore, the following tightening torques from DIN EN ISO 898-1 apply without
the use of lubricants. The addition of lubricants changes the coefficient of fric-
tion considerably and leads to undefined tightening torques.

In the case of stainless steel threaded connections (A2-70 |/ A4-70), individual
thread turns (approx. 5) can be lightly coated with copper paste to prevent the
threaded connections from seizing up. However, ensure that the screw head
support and nut support remain free of lubricant. Especially with stainless steel
threaded connections, do not use impact wrenches, as the increased frictional
heat may cause the bolts to seize up.

Tightening torques according to Tightening torques according to Reyher
VDI2230 Stainless steel, A2 and A4-70
Steel screws 8.8 with y=0.14

Thread [Nm] Thread [Nm]
M4 4 M4 2

M5 7 M5 4

M6 12 M6 7

M8 28 M8 17

MI10 54 MI0 33

MI2 93 M12 56

M16 230 MI6 136

©mdexx fan systems GmbH excellence inside.
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4.2 Electric power supply

o Make the electrical connection as follows:

e In accordance with the relevant VDE or national regulations of
the respective place of use.

e In accordance with the respective applicable national, local
and system-specific regulations and requirements.

e In accordance with the regulations of the utility company appli-
cable to the installation site.

e Observe the information on the rating plate.

The conditions at the place of use must correspond fully to the infor-
mation on the rating plate.

Cable glands and protective earthing must be fitted to the terminal box if they
have not already been pre-installed.

Proceed as follows:
e Select a cable gland which is suitable for the cable diameter.

e Insert this cable gland into the opening of the terminal box and use a
reducer if required.

e Screw on the cable gland, making sure no moisture, dirt, etc. can enter
the terminal box. Connect and arrange the terminal strip according to
the circuit diagram in the terminal box.

e Connectthe protective earthing conductor 9 to the terminal displaying
this symbol:

M005

Connect an earth
terminal to the ground!

(exemplary view of an earthing connection)

©mdexx fan systems GmbH excellence inside.
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5 Commissioning

Improper handling of the fan during commissioning may result in serious or even
fatal injuries.

» Before commissioning the fan, read the safety instructions and rule out
potential hazards. Otherwise, do not work on or with the fan.

e Before commissioning, check thoroughly whether the fan has been in-
stalled correctly and whether it is ready for safe operation.

Before commissioning, check the motor, the impeller and the casing for external
damage. If damaged, do not put the fan into operation. In the event of damage,
it cannot be ruled out that the damage has changed the balance condition of
the impeller.

» For work on electrical machines, see also the hazard instructions in the
chapter "Safety instructions".

Factory settings could have changed, for example, due to improper transport,
assembly or other reasons up to the time of commissioning.

» In this context, observe the correct gap settings and the instructions in
the chapter "Checking the gap between impeller and inlet nozzle’

5.1 Check direction of flow and rotation

Operating the fan in the wrong direction of rotation may result in serious or even
fatal injuries.

An incorrect direction of rotation can lead to the impeller being destroyed.

= Ensure that you operate the fan only in the intended direction of rotation.

©mdexx fan systems GmbH excellence inside.
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The following applies to radial fans:

The fan draws in air axially and blows it out radially.
The following applies to axial fans:

The fan draws in air axially and blows it out axially.

The intended direction of rotation of the motor shaft and the impeller is indi-
cated by an arrow on the fan.

e Note the direction of rotation of the fan. The correct direction of rotation
is indicated by an arrow on each impeller and fan.

Example illustration for a direction of rotation arrow

e If the direction of rotation is incorrect, check the wiring and replace the
connections to the overall system if required.

There is a risk of the impeller breaking due to impermissible vibrations. There is a
risk of serious injuries from the parts of the broken impeller.

Furthermore, in this case the motor could be overloaded and overheated due to
increased current consumption, possibly resulting in destruction of the fan.

= Operate fans only in the correct direction of rotation.

= Before initial commissioning, check the direction of rotation of the fans.

©mdexx fan systems GmbH excellence inside.
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5.2 Preparing a commissioning/maintenance report

Before commissioning the fan, carry out a test run and document the measure-
ment results in a report.

C WARNING!
Risk of injury or material damage due to inadequate commissioning
and test run

Possible consequences of non-observance are risk of injury or material damage.

If a documented test run and documented commissioning are omitted and
measurement results are not recorded, defects may remain undetected which
may subsequently endanger persons or cause material damage.

= Always carry out a documented test run during commissioning.

= Carrying out test runs and commissioning is relevant to safety. If these
safety obligations are not fulfilled and not properly carried out and rec-
orded by the operating company, this may result in invalidation of the op-
erating permit and warranty claims.

» Anexample of a maintenance and commissioning report is attached to
these assembly instructions.

Inspections prior to commissioning

The following list of required checks prior to commissioning may be in-
complete. Further inspections depend on special, system-specific con-
ditions and are, therefore, additionally required. Since this product is an
incomplete machine, the further, system-specific tests are to be per-
formed by the respective system manufacturer.

Commissioning/maintenance reports are used as supporting docu-
ments for service enquiries.

Maintenance and commissioning reports are indispensable tools when it comes
to reconstructing changes that occurred during a process. If they are unavailo-
ble or incomplete, the causes of changes are difficult to comprehend and re-
quire a great deal of analysis.

The fan was specially designed and manufactured to meet the technical spec-
ifications stipulated by the customer. To ensure safe operation for many years
to come, special emphasis must therefore be placed on correct handling and
professional maintenance and commissioning. Please note that only qualified
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personnel may be authorised to carry out measurements. In particular, the
measurement and assessment of vibration values require special qualifications.

f  NOTICE

Potential material damage due to non-observance of the operating
company's safety obligations

If the operating company fails to comply with the safety obligations, this may re-
sult in material daomage, exclusion of the warranty and may invalidate the oper-
ating permit and warranty claims.

Trial runs and commissioning activities are safety relevant. If they are not carried
out and recorded properly, it may lead to the expiry of the operating permit and
any warranty claims.

= Carry out test runs and commissioning properly and record them.

»= Ensure that fans are equipped with protection against contact in accord-
ance with the regulations.

In preparation for the test run, observe the following requirements in accord-
ance with "E DIN EN 17170":

e Specify the required tests of the settings in a test report prepared in ad-
vance and make records of these tests and measurements.

e Check that the mechanical and electrical protective devices have been
correctly fitted and installed.

e Check the fan casing and connected cables for foreign objects. Ensure
that no foreign objects get into the system and in particular into the im-
peller area.

e Ensure that the type, voltage and frequency of the power supply for the
driver motor and control system have been designed in accordance with
the relevant directives and standards.

e Check that the control device is functioning as intended.
e Test the function of the sensory safety devices and alarm protocols.

e Ensure that nobody has access to the fan connections on the suction
and discharge sides and all moving and live parts during operation. If
required, use separating protective devices which ensure protection
against contact but do not impair the free flow of air.

e Install and align the fan correctly. Ensure that there is an even gap all
round between the impeller and the inlet nozzle and that no grinding
noises can be heard.
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e Firmly tighten all fastening elements and electrical connections.
e Connect proper earth and bonding leads to the mains.

e Eliminate obstructions to the air flow caused by missing cover flaps, co-
vers or similar.

e Align vibration dampers properly and check them for ageing.

e Document the required tests of vibration velocity, power and current
consumption, direction of rotation and speed with the test run and at-
tach the recordings to the fan documentation. Keep the written records
of these tests, including settings and measurements, for future reference.

e During production operation, check the fan using a suitable measuring
device if unusually loud noises occur which indicate vibration changes
due to bearing wear or other system influences. Document the measured
values. If the limit values are exceeded, shut down the system and con-
tact mdexx fan systems GmbH.

e Observe the standards of ISO 14694 in conjunction with ISO 10816-3 for the
limit values of the alarm signal and the safety shutdown, depending on
the respective application.

e Ensure that the fan rotates in accordance with the direction of rotation
arrow on the fan.

e Before switching on for the first time, rotate the impeller by hand to en-
sure that it moves freely without coming into contact with the inlet nozzle.
Briefly switch the motor on and off to compare the direction of rotation
of the fan with the direction of rotation arrow on the fan.

e Check the relevant speeds and operating points of the fan before oper-
ation. Pay attention to excessive current consumption or heat generation
of the motor.

Changes to the vibration behaviour may occur if decisive operating parameters
(speed, mains frequencies, etc.) and the connection of several system compo-
nents to each other are taken into account. When using frequency converters,
check, in particular, the resulting feedback. The system supplier must take suit-
able structural measures, if necessary.
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6 Operation

C WARNING!
Risk of injury from the fan during operation

Improper handling of the fan during operation may result in serious or even fatal
injuries.
» Before operating the fan, read the safety instructions in the "Safety’ chapter.
Otherwise, you are not permitted to carry out any work with or on the fan!

= Please also note the contents of standard E DIN EN 17170.

Information on safety requirements for fans can be found in standard
E DIN EN 17170, among others.

It deals with the significant hazards, hazardous situations and events,
as defined in DIN EN ISO 12100:2010, Annex B, which are relevant for fans
during transport, assembly and installation, commissioning and use.

e Check the safety devices and, if required, the alarm logs for proper func-
tionality at regular intervals.

As with commissioning or the test run, the limit values of the alarm signal and
the safety shutdown depend on the respective application and must be deter-
mined by the system manufacturer in cooperation with the operating company.

» Pay attention to the standards of ISO 14694 in conjunction with ISO 10816-3.

During operation, the fan must not be subjected to any impermissible vibrations
from the overall process or from adjacent components which in total exceed
the permissible limit values in accordance with ISO 14694.

If exceedance of the limit value cannot be ruled out, the system manufacturer
must ensure that an emergency shutdown is carried out using a vibration sen-
sor in accordance with DIN EN 17170.

Operate the fan only at previously tested operating points and speeds.
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7 Decommissioning

Observe the same precautions for decommissioning as for commissioning.

» See also chapter "Commissioning’

e Ensure that the fan has been isolated from all possible sources of supply
and check this using a suitable measuring device.

e Take measures to protect moving or live parts against contact.

e Write a note on the fan indicating the reason for decommissioning.
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8 Maintenance

C CAUTION!
Risk of injury due to a chain reaction of malfunctions

Improper handling or use contrary to the intended purpose may lead to a chain
reaction of errors possibly resulting in numerous injuries.

» Also observe the information in the enclosed motor operating instructions
from the motor manufacturer.

= Under no circumstances should you insert a mechanical lever, such as a
piece of pipe, between the impeller blades.

= After installing the fan but before commissioning, check that there is an
even gap between the impeller and the inlet nozzle.

= Under no circumstances load the bearings by striking the wheel or the
motor shaft.

If the fan is not used for more than six months, put it into operation briefly to
prevent the balls of the rolling bearing being displaced and condensation form-
ing in the motor and to ensure constant lubrication of the bearings.

» See also chapter "Long-term storage’

e Open the screw(s) on the motor to drain condensation water.

» Also refer to the motor operating instructions for the positions of the
screws.

A DANGER!

Danger of death and risk of injury due to imbalance on the impeller

Imbalances may result in increased vibrations, high noise emissions or bursting
of the impeller. This may result in material damage, injuries or death.

= [tis essential to prevent anything which may cause an impeller to become
unbalanced. This includes, for example, striking the motor bearings, lever-
ing the impeller, wrapping and lifting the impellers with a crane as well as
collisions and impacts during transport.

©mdexx fan systems GmbH excellence inside.
Page 26



Assembly instructions for an incomplete machine
Chapter: Maintenance

Subchapter: Preparing a commissioning/maintenance report

Loosened threaded connections could result in serious and fatal injuries.

When utilising soft material combinations, such as stainless steels or aluminium
materials, the pre-load force can trigger flow processes in areas close to the sur-
face. Vibrations, on the other hand, lead to settling of threaded connections. Both
processes lead to a loss of pre-load force in threaded connections.

= After installation and commissioning, check that the screws are tight and
then mark them with a pen.

= Use thread-locking varnish or threadlocker and regularly check the position
of the screws.

The use of impact wrenches may cause stainless steel screws (CrNi screws) in
particular to expand and get stuck in the thread due to the large number of turns.
This may result in an imbalance and thread seizure. Material damage may be the
result.

= Do not use an impact wrench.

When lifting the fan out of the fan casing, the fan may overturn according to its
centre of gravity position. As a result, people may be seriously injured by impacts
or jamming.

» Observe the load handling regulations.
» See also chapter "Transport”

All filtering components must be regularly inspected, maintained and cleaned.

e Cleaning intervals must be defined by the operator.

©mdexx fan systems GmbH excellence inside.
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8.1 Vibrations

A DANGER!

Danger of death and injury due to vibrations

Continuous and impermissibly high vibrations may result in serious injuries or
even death.

Continuous and impermissibly high vibrations may result in increased noise emis-
sions, vibrations and bursting of the fan.

= Regularly check the vibration levels of the fan.

» Regularly check the fan for wear.

= Ensure that all fastenings are properly tightened and maintained.
» Use suitable vibration dampers and insulation.

= Operate the fan only within the operating parameters.

» If unusual vibrations occur, stop operation immediately and eliminate the
cause of the vibrations.

One of the main reasons for fan failure is resonance which may result in material
fatigue of the rotating impellers. These vibrations and unbalances cause in-
creased wear of the motor bearings, rotating elements and machine frame
right down to the foundations in the immediate vicinity.

Agreed vibration limits in accordance with ISO 14694 are documented prior to
despatch and are guaranteed up to the point in time in accordance with Inco-
terms, EXW or DAP. mdexx fan systems GmbH cannot be held responsible for
subsequent changes to the vibration limits, as the causes of this can be very
varied and difficult to determine.

o Alternatively, sensors with magnetic holders can be positioned as close
as possible to the motor bearing. If no threaded holes are available, steel
plates can be affixed to the cast iron casing for the magnetic sensors.

Sensors designed to measure vibration velocity are very sensitive to external in-
fluences, e.g. due to a strained structure, additional natural resonances from the
installation environment of the overall system, repeatability of the measuring
positions, stability of the power supply, contact between sensor and surface,
correct measuring positions, etc.
» For correct measuring positions, see also the figure "Measuring positions
for vibration sensors” later in the chapter.
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Vibration sensors should never be placed on the sheet metal cover
hood, but always directly on the cast iron casing of the bearing shield.
The soft cover plate would provide incorrect results.

Vibration measurements may only be carried out by experienced and
trained experts who are familiar with the highly specialised measuring
equipment. Such measurements are not required during maintenance.
However, they must be scheduled after each installation / replacement
and before each recommissioning.
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Fan application category

@ mdexc

Anwendung Beispiel Antrieb- Ventilator Kate-
Application Example sleistung gorie
Driver power Fan category
(kw) (8v)
Residential Ceiling fans <015 BV-1
> 015 BV-2
HVAC and agri- Air conditioning <37 BV-2
culture > 3.7 BV-3
Transportation Locomotive, trucks, au- | <15 BV-3
and marine tomotive > 15 BV-4
Transit / Tunnel Subway emergency <75 BV-3
fans, tunnel jet fans >75 BV-4
None BV-4
Petrochemical Hazardous gases <37 BV-3
> 37 BV-4
Computer chip Clean rooms None BV-5
manufacture
Condition Application Rigid installation Flexible installation
category r.m.s r.m.s
Start-up BV-1 10 1.2
BV-2 5.6 9.0
BV-3 45 6.3
BV-4 2.8 4.5
BV-5 1.8 28
Alarm BV-1 10.6 14.0
BV-2 9.0 14.0
BV-3 71 1.8
BvV-4 45 7.1
BV-5 40 56
Emergency BV-1 Notice 1 Notice 1
shutdown
BV-2 Notice 1 Notice 1
BV-3 9.0 12.5
BV-4 7.1 n2
BV-5 56 71

Notice I. The shutdown stages for fans in the fan application classes above should be
determined using historical data.

(Source of the values: ISO 14694:2003-03)

When installed, the limit values stated in the tables above must not be ex-
ceeded. Contractually defined limits take precedence.

Alarm: A warning is output as soon as a set vibration limit has been reached or
a significant change has occurred and remedial action is necessary. If an alarm
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situation occurs, operation may continue until the reasons for the change in vi-
bration have been identified and remedial measures have been determined.

Shutdown: Occurs if the vibration limit is above the value after which continued
operation of the machine may cause damage. If the shutdown limit is exceeded,
measures must be taken immediately to reduce the vibration exposure or the
machine should be shut down.

Determining the alarm limit. The alarm limits can vary at different machines.
Usually, the selected values are related to a base value that results from expe-
rience gained at the measuring locations and measuring directions of the re-
spective machine.

Determining the shutdown limit. The shutdown limits generally result from the
requirement that the machine must not sustain any mechanical damage. They
also depend on specific design features that are intended to make the machine
resistant to unusual changing forces.

In principle, a fan which is mounted on a large rigid concrete founda-
tion is classified as rigidly installed. In contrast, vibration dampers rep-
resent a flexible installation. Machine walls or steel frames, on the other
hand, can be classified in any category.

The weight and rigidity of the overall system, in which the fan is installed,
influence the vibration level in the fan environment. Pursuant to ISO
14694, pg.15, the fan manufacturer is not responsible for vibration be-
haviour in the overall system if the actual fan complies with the vibra-
tion limits stipulated in Table 5 of ISO 14694.

» The vibration values measured by mdexx can be found in the attached
measurement report from the laboratory.

The vibration velocity is expected to increase over time due to wear and other
accumulated effects during operation.
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In general, an increase in vibration levels is appropriate and safe as
long as the alarm level of 1.8 mm/s for flexibly fixed fans and 7.1 mm/s
for a rigid connection is not reached. Above this threshold, a prompt
inspection should be carried out.

Emergency shutdown must occur at 125 mm/s and at 9.0 mm/s for a
flexible and a rigid attachment, respectively.

Due to the manufacturer's obligation to study the market and the ex-
perience of the end customer (user) the standard recommendations
may be somewhat excessive in specific sectors or applications. In these
cases, the limit values must be redefined individually.

If the fan is operated at variable speed, individual resonance ranges may occur
within the speed spectrum due to the influence of stiffness from the overall sys-
tem. Another reason for this may be bearing wear during the service life phase.

L] The system manufacturer must ensure that the system control passes
through these frequency ranges quickly with a safety margin of at
least +/- 7 Hz.

Further, changes to the vibration behaviour may occur due to feedback from
the flow behaviour. In this case, structural measures must be taken after prior
system analysis.
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Preparation of the measurements

/ \ Protective measures and rules of conduct
| )
' /Il * Cordon off the work area to prevent unau-
/ thorised access. Use barrier tapes, for example.
e

Achtung Bertihren ° Cover |ive pOrtS.
Gefahrliche elektrische  verboten
Spannung

¢ Design a clearly arranged test set-up.

e Warning Hazardous Voltage.
e Do not touch.

e To carry out the measurements, fix the sensors at the marked
points Ml to Mb.

o Do not mount sensors on metal sheets, but on solid points of the casing,
I as close as possible to the motor bearing.

Measuring positions for vibration sensors
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Protective measures and rules of behaviour when carrying out measurements

e To prevent unauthorised access, cordon off the work areq, for example
with barrier tape.

e Cover live parts.
e Organise the test setup clearly.

e Do not stand in the range of rotating parts, as there is a risk of parts being
ejected.

If operational balancing is required, e.g. the Vibroport 80 measuring device from
Bruel & Kjaer can be used (see following illustration).

A DANGER!

Risk of bursting on fans which are susceptible to vibrations

Depending on the degree of pre-existing damage, in exceptional cases parts of
the rotating impeller may come loose during commissioning or during a damage
analysis and cause serious or even fatal injuries.

Signs of pre-existing damage to the fan include:
- Loud noises (e.g. humming).
- Strong vibrations (resonances).
- Decreasing air flow rates.
- Increased motor and fan temperatures.
- High vibration velocities.
= Never switch on fans which have signs of pre-existing damage.

= Have further tests carried out exclusively by mdexx fan systems GmbH in
a special protective chamber.
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Even during commissioning, test runs and maintenance, the speeds must be in-
creased slowly when starting up the speed-controlled fans instead of immedi-
ately switching to nominal speed. This is the only way to ensure that rising reso-
nance fields are detected and the test run can be cancelled in good time.

*= The safety devices and, if applicable, the alarm logs must be checked for
proper functioning at regular intervals.

= Vibration measurements or checks may be carried out only by specially
trained personnel who have undergone a separate training course at
mdexx fan systems GmbH and received a qualification certificate. Without
this qualification, vibration tests are prohibited.
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8.2 Causes of vibrations

o To avoid vibrations, the following causes of vibration must be ruled out
during maintenance.

Possible causes of vibration due to incorrect maintenance work

Damage to the impeller, driver shaft or bearings due to improper
mMaintenance work.

Replacement of the motor or motor bearing without performing subse-
quent system balancing of the entire fan within the system

Improper cleaning of the impeller and uneven deposits on the impeller
or blades.

Deformations due to impermissible impacts on the impeller.

Bent shaft seat.

Incorrect blade installation.

Loose, sloping hub seat.

Local corrosion.

Thermal deformation.

Deformation due to incorrect transport.

Deformation of the impeller caused by using the impeller to lift the fan.
Wear caused by solids.

Fan not screwed down correctly.

Incorrect direction of rotation of the fan.

Installation of the fan deviates from the planned method.

Fan unit exposed to constant stress due to incorrect installation.

Possible causes of vibration due to operational reasons

Missing balancing weights.

Missing, defective or worn vibration dampers beneath the fan casing.

Material fatigue cracks, especially in the weld seam area.

Thermal stress.

Deformation due to centrifugal force, blade deformation.

Changes to the original balance condition due to grinding or wear ef-
fects.

Wear caused by solids.

Independent loosening of threaded connections.

System control or through speed-controlled drivers or system-related
resonances.

Shifting imbalances.

Shifting unbalances change their positions and cannot be balanced.

The imbalance changes position during operation.

Local corrosion.
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- Peeling coatings.
- Heawvily stressed or deformed fan unit due to incorrect installation.
- Uneven support surface for the fan (tilting effect).

8.3 Threadlocker

To prevent threaded connections from working loose, use spring washers, Nord-
lock lock washers or threadlocker.

¢ Whenever the threaded connections work loose, replace the screw lock-
ing devices.

Figure: Bolt markings, visual inspection

Basic principle: If the coloured marking between the nut, washer and compo-
nent does not line up, this would be an indication that the threaded connection
has become loose.

Figure: Basic principle: Secure the balancing weights with coloured marking ink
(Loctite SF 7400, or SF 7240 thread-locking varnish).
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8.4 Checking the gap between impeller and inlet nozzle

ST LT T O T T LT T LT L ———

Suitable tools for measuring the gap: Bore gauge or conical measuring wedge.

Due to manufacturing inaccuracies, the gap may not be the same all the way
around. Ensure there is no contact between the rotating impeller and the fixed
inlet nozzle at any point.

The gap must be checked during every maintenance and additionally
every 20,000 operating hours at the latest.

The gap must be at least 2 mm after deduction of all tolerances. The
following applies: 0.005 * diameter of the suction mouth. (See following
figure). However, at least 2 mm.

Example of gap check between inlet nozzle and radial impeller (on left) or between casing
wall and blade tip of an axial impeller (on right)
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8.5 Lubrication

The fan motor is equipped with lifetime lubricated bearings or with a re-lubrica-
tion device depending on its actual design. The permanently lubricated rolling
bearings must be replaced by the manufacturer after 40,000 operating hours
at the latest or after five years. At motors equipped with a re-lubrication device,
remember to take the re-lubrication intervals into account. The re-lubrication
intervals, quantities of grease and the types of grease are indicated on the mo-
tor type plate.

Longer periods of operation, special high-performance greases for extreme
ambient temperatures or food applications, etc. must be agreed individually in
the specification and are listed separately.

8.6 Use of rubber vibration dampers

If rubber vibration dampers have been installed, we recommend inspecting
them for ageing or brittleness at least twice a year and replacing them every
four years at the latest.

e |If cracks in the rubber or signs of peeling are visible, replace the vibration
dampers immediately.

e Secure the connection of the vibration dampers to the fan using new lock
washers.

e When re-establishing the connection to the overall system, observe the
screw locking measures provided by the system operator.

8.7 Cleaning/inspecting the impeller

The impeller and casing are designed in accordance with EN 1127-1 to minimise
the accumulation or deposition of dust under normal conditions (see also DIN
EN 14986:2017-04; 4.13).

If the fan is disconnected from the rest of the system for maintenance purposes,
always clean the impeller.

In addition to the impeller all filtering components must also be regularly in-
spected maintained and cleaned.

¢ Cleaning intervals must be defined by the operator.

Cleaning cycles depend on the ambient conditions but must be carried
out after two years at the latest.

mdexx fan systems GmbH shall not be liable for any motor damage
caused by dirt deposits on the impeller and motor.
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) NOTICE

e Material damage due to inadequate cleaning of impeller and motor.

Extreme dirt and dust deposits on the impeller and motor may disrupt the function
of the fan and result in material damage.

=  To minimise the ignition hazard, do not use cleaning cloths made of syn-
thetic materials to clean the impeller.

= Take care to clean the impeller evenly, as irregular deposits could result in
imbalances.

» Visually inspect the balancing weights. Secure them against working loose
using a coloured threadlocker.

= If the impeller of a fan without ATEX certification is exposed to tempera-
tures higher than 65°C, please use the following threadlocker:
(Resbond 907TS-1R / www.polytec-pt.com). For ATEX impellers and fans as
a whole, a maximum permissible ambient temperature of 60 °C applies
under all circumstances.

8.8 Maintenance schedule/Maintenance cycles

» Inspect the motor in accordance with the motor supplier's separate
documentation which is enclosed with the fan documentation.

The maintenance interval is 4000 operating hours. After this period of time, per-
form the following maintenance activities:

1) Open the maintenance hatch and check the impeller for damage. If
there is no maintenance hatch, the impeller can be inspected through
the inlet nozzle.

2) Clean the impeller and the inlet nozzle evenly and remove all deposits.

3) Check that the balancing weights are seated correctly.

4) Carry out atest run according to the instructions in the "Test run" chapter.
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8.9 Trial run

C WARNING!
Danger due to inadequate commissioning and inadequate test run
after maintenance

Possible consequences of non-observance are risk of injury or material damage.

If a documented test run and documented commissioning are omitted and
measurement results are not recorded, defects may remain undetected which
may subsequently endanger persons or cause material damage.

= Always carry out a documented test run and documented commissioning.

= Carrying out test runs and commissioning is relevant to safety. If these
safety obligations are not fulfilled and not properly carried out and rec-
orded by the operating company, this may invalidate the operating permit
aond warranty claims.

» Inthe appendix to the assembly instructions you will find an example of a
"Maintenance and commissioning report”.

8.9.1 Test run after maintenance

The following list of inspections prior to commissioning after

maintenance cannot be exhaustive. Further inspections depend on
special, system-specific conditions and are, therefore, additionally
required. As this product is an incomplete machine, the further, sys-
tem-specific tests must be performed by the respective operating
company.

Commissioning/maintenance reports are used as supporting doc-

uments for service enquiries.

Maintenance and commissioning reports are indispensable tools when it comes
to reconstructing changes that occurred during a process. If they are unavailo-
ble or incomplete, the causes of changes are difficult to comprehend and re-
quire a great deal of analysis.

The fan was specially designed and manufactured to meet the technical spec-
ifications stipulated by the customer. To ensure safe operation for many years
to come, special emphasis must therefore be placed on correct handling and
professional maintenance and commissioning.

Please note that only qualified personnel may be authorised to carry out meas-
urements. The measurement and assessment of vibration values, in particular,
require special qualifications.

©mdexx fan systems GmbH excellence inside.
Page 41



Assembly instructions for an incomplete machine m

Exclusion of warranty in case of non-observance of the operator's
safety obligations.

Fans must be equipped with protection against contact in accordance
with the relevant regulations.

» To prepare for the test run, follow the points to be observed in accord-
ance with E DIN EN 17170 from the chapter "Preparing a commission-
ing/maintenance report”.

8.10 Corrosion

® Despite taking the greatest possible care during the manufacturing pro-
cess and using only recommended materials, corrosion formation can-
not be completely ruled out. There is no reliable corrosion protection.

The choice of suitable materials can only influence the probability of corrosion
which in turn depends heavily on additional factors, such as the use of cleaning
agents, humidity / salty atmosphere, constant exposure to water, etc.

Corner thinning effect on coated round steel parts, purchased parts, metal
sheets, motors as well as indentations of threaded elements in the coating sur-
face or minor flaking of the coating cannot be avoided.

Preparation grades pursuant to DIN EN ISO 8501-3 cannot be observed for thin
metal sheets.

Production-related limit values for weld seam imperfections (see I1SO 6520-1)
correspond to evaluation group C in accordance with DIN EN ISO 5817.

The period of protection specified pursuant to ISO 12944-1 is therefore not to be
understood as a warranty period. mdexx fan systems GmbH cannot guarantee
complete corrosion resistance.

The same applies to aluminium materials. Aluminium materials which are ex-
posed only to splash water without chemical additives usually do not require
additional corrosion protection if the smallest points of attack are approved.

Special corrosion protection and limits for offshore applications

Sheet metal coatings for offshore applications comply with DIN EN ISO 12944~
5:2008 with corrosivity category Cb. They consist of a galvanised base coating
followed by a three-coat finish.

Depending on the customer's wishes and order, the engine will receive a state-
of-the-art CX coating, including a paint report, if ordered separately.
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@ mdexc

Uncoated, stainless materials (e.g. connecting/screwing elements or balancing
blocks) are made of the steel materials 1.4301 or 1.4571.

On request, materials with a higher corrosion resistance class can be selected
in consultation with mdexx fan systems GmbH (in accordance 