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BLK ATEX-2GD

1 Introduction

1.1 Intended Use
BLK Oil/Air Coolers are used as cooling blowers for cooling oils in hydraulic and lubrication systems. Their scope is indicated by
their specifications. Various combinations of the equipment can be marketed.

The coolers are solely intended for proper and designated use in systems for industrial purposes and typical industrial atmo-
spheres (without aggressive substances). They may only be used in accordance with the technical documentation and the spe-
cifications on the type plate. Any other applications require the prior approval of Bühler Technologies GmbH.

Non-compliance will void any and all warranty and manufacturer liability.

1.2 Model key

Temperature class T4
Atex mark

BLK 4.4-ATEX-T4-IBx

If a bypass is desired, the information is added to the to the type designation:

Bypass version AB
IBx
ITB
ATB
x

external bypass
internal bypass
internal temperature-dependent bypass 2 bar / 45 °C
external temperature-dependent bypass 2 bar / 45 °C
bypass value 2 bar, 5 bar, 8 bar

BLK 4.4-ATEX-T4-IBx

Number of motor contacts
Frame size

(BLK 2-8)
(BLK 3-8)
(BLK 3-8)
(BLK 2-8)

1.3 Type plate

Example:

BLK 4.4-ATEX-T4
3602402ATEXT4

Manufacturer including address

II 2G Ex h IIC T4 Gb

230/400V 50Hz / 276/480V 60Hz
-15°C ≤ Ta ≤ 40°C
Ref: 13 ATEX 0010 X
Year: 2016

Type designation
Serial no., item no.

Explosion prevention mark
Explosion prevention mark (optional)

Voltage
Temperature specifications

Tech File Ref.
Year of manufacture

II 2D Ex h IIIB T125 °C Db

1.4 Scope of delivery

Oil-Air Cooler BLK ATEX
Oil-air coolers consist of the following key sub-assemblies:

– Electric drive motor (with separate ATEX approval).

– An anti-static fan connected to the motor through a positive-fit connection, with the air intake side closed by a fan guard
(IP20).

– An aluminium cooling matrix for the fluid circuit mounted directly to the air outlet side of the fan.

Documentation
– Operating Instructions BLK ATEX

2 Bühler Technologies GmbH BE350026 ◦ 03/2019



BLK ATEX-2GD

2 Safety instructions

2.1 Important notices
Before installing the equipment, verify the application parameters for your cooler meet the specifications and the approved am-
bient parameters. Further check if all contents are complete. Please also note the motor instructions in the appendix.

This unit may only be used if:

– The product is being used under the conditions described in the operating- and system instructions, used according to the
nameplate and for applications for which it is intended. Any unauthorized modifications of the device will void the warranty
provided by Bühler Technologies GmbH,

– The specifications and markings in the type plate are observed,

– The threshold values in the data sheet and the instructions are observed,

– Monitoring equipment / protection devices are connected correctly,

– Service and repair work not described in these instructions are performed by Bühler Technologies GmbH,

– Genuine spare parts are used,

– All special requirements in the enclosed type examination certificate are observed.

Erecting electrical systems in explosive areas requires compliance with regulations EN 60079-14 and EN 60079-17.

Additional national regulations pertaining to initial operation, operation, maintenance, repairs and disposal must be observed.

These operating instructions including the instructions for add-on parts (e.g. motor) are a part of the entire equipment. The
manufacturer reserves the right to change performance-, specification- or technical data without prior notice. Please keep these
instructions for future reference.

Signal words for warnings

DANGER
Signal word for an imminent danger with high risk, resulting in severe injuries or death if not avoided.

WARNING
Signal word for a hazardous situation with medium risk, possibly resulting in severe injuries or death if not
avoided.

CAUTION
Signal word for a hazardous situation with low risk, resulting in damaged to the device or the property or
minor or medium injuries if not avoided.

NOTICE
Signal word for important information to the product.

Warning signs
In this manual, the following warning signs are used:

Warning against hazardous situations Warning against high pressure

Warning against electrical voltage Warning against potentially explosive atmospheres

Warning against hot surface General notice

Warning against environmental hazard Disconnect from mains

Warning against rotating parts Wear protection gloves
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General explosion prevention information:

The equipment complies with the applicable standards and regulations and meet the requirements of directive 2014/34/
EU.

Depending on the designation, the equipment may be used as follows:
a) In zone 1 (Gas-Ex, Category 2G) in explosion groups IIA, IIB and IIC 

(hydrogen only)
b) In zone 21 (Dust-Ex, Category 2D) in explosion groups IIIA (lint) 

and IIIB (non-conducting dusts)
c) In zone 2 (Gas-Ex, Category 3G) in explosion groups IIA, IIB and IIC 

(hydrogen only)
d) In zone 22 (Dust-Ex, Category 3D) in explosion groups IIIA (lint) 

and IIIB (non-conductive dusts)
The surface temperature qualification is T4. The equipment has no ignition sources for any gasses, vapours and mists
with an ignition temperature > 135 °C. When using this equipment in T3 the limit temperature is > 200 °C. The equip-
ment may therefore only be operated in atmospheres where the ignition temperatures are not lower than these values.

Installing add-on parts beyond the as-delivered condition may cause a rise in temperature. Be sure these do not exceed the tem-
perature class marking.

Dust environment requirements
The cooler may only be used in areas with an explosive dust atmosphere if the glow temperatures of the dust layers and the ig-
nition temperatures of the dust atmosphere are higher than the following temperatures:

Version
T 125 °C

Version
T 150 °C

Glow temperature
(5 mm dust layer)

≥ 200 °C ≥ 225 °C

Dust atmosphere ignition
temperature

≥ 188 °C ≥ 225 °C

Always note the explosion prevention mark in the type plate of your equipment (and all add-on parts).

Operating fluid requirements
In temperature class T4 or T125 °C only convey fluids with a flash point ≥ 175 °C through the cooler.

In temperature class T3 or T150 °C only convey fluids with a flash point ≥ 200 °C through the cooler.

ATEX marking on standard equipment
The ATEX mark depends on the version of the equipment and provides information on equipment category, equipment group,
ex-atmosphere, ignition protection type. Please refer to the chart below for possible and complete markings.

Version for Marking Explanation
Gas II 2G Ex h IIC T4 Gb Zone 1, 2 (IIC hydrogen only)

Temperature class T4
Gas II 2G Ex h IIC T3 Gb Zone 1, 2 (IIC hydrogen only)

Temperature class T3
Dust II 2D Ex h IIIB T125 °C Db Zone 21, 22 

max. surface temperature 125 °C
Dust II 2D Ex h IIIB T150 °C Db Zone 21, 22 

max. surface temperature 150 °C

Gas and dust atmosphere must not be present at the same time.

Vibrations: The fan units of Bühler oil/air coolers are precisely balanced and subjected to vibration testing per EN 14986. During
use, however, external vibration or (in the event of a malfunction) vibration produced by the cooler itself could result in prema-
ture damage to the motor bearings. This can result in high, incendive temperatures or sparks on the motor bearings.

The equipment must be installed on a solid and vibration-free surface. Select an installation site so vibrations and resonances
will not have a negative impact.

Please pay attention to any turbulent operation and unusual noise in all equipment. These can indicate damage to the motor
bearings. The equipment must then immediately be put out of operation and replaced by Bühler. Please refer to the Service
schedule for inspection intervals.
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2.2 General hazard warnings
The equipment must be installed by a professional familiar with the safety requirements and risks.

Be sure to observe the safety regulations and generally applicable rules of technology relevant for the installation site. Prevent
malfunctions and avoid personal injuries and property damage.

The operator of the system must ensure:
– Safety notices and operating instructions are available and observed,

– The respective national accident prevention regulations are observed,

– The permissible data and operational conditions are maintained,

– Safety guards are used and mandatory maintenance is performed,

– Legal regulations are observed during disposal,

– compliance with national installation regulations.

Maintenance, Repair
Please note during maintenance and repairs:

– Repairs to the unit must be performed by Bühler authorised personnel.

– Only perform conversion-, maintenance or installation work described in these operating and installation instructions.

– Always use genuine spare parts.

Always observe the applicable safety and operating regulations in the respective country of use when performing any type of
maintenance.

DANGER Electrical voltage

Electrocution hazard.

a) Disconnect the device from power supply.

b) Make sure that the equipment cannot be reconnected to mains unintentionally.

c) The device must be opened by trained staff only.

d) Regard correct mains voltage.

DANGER Electrostatic propagating brush discharge

Propagating brush discharges are strong sources of ignition with a high energy content.
The unit must not be used in processes generating high loads.

DANGER Explosion hazard when exceeding the flash point of the fluid

The fluid may ignite when exceeding the flash point.
In temperature class T4 or T125 °C only convey fluids with a flash point ≥ 175 °C through
the cooler.
In temperature class T3 or T150 °C only convey fluids with a flash point ≥ 200 °C through
the cooler.

DANGER Explosion hazard due to high bearing temperatures from vibration

Strong vibration can result in premature damage to the motor bearings, thus incendive
bearing temperatures and sparks.
Category 2D (use in zone 21) units must regularly be vibration tested per EN 14986. If
limits are exceeded, the units must immediately be removed from service. In addition,
motor bearings and/or fan units must be replaced by Bühler.

DANGER Explosion hazard due to igniting dust layers

Dust accumulations can raise the equipment temperatures to prohibited levels.
Dust layers > 2 mm are prohibited and must therefore be cleaned regularly. When doing
so, be sure not to cause dust clouds, which could ignite. Only clean insulating surfaces
with a damp cloth.
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WARNING Hot surface

Risk of burns
Depending on the operating parameters and type, the housing temperature may reach
up to 100 °C during operation.
Allow the unit to cool down before performing maintenance. Wear suitable protective
gloves.

CAUTION High pressure

Hazard of injury due to flung off parts or oil, environmental hazard due to oil.

a) Before starting any maintenance or repair to the oil circuit, make sure that the device
is depressurized. This applies to the locking screws as well.

b) Avoid environmental pollution (oil spills) during cleaning or maintenance of the oil
circuit.

c) Use drip pans.
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BLK ATEX-2GD

3 Transport and storage
The product should only be transported inside the original packaging or a suitable alternative. Ensure secure fastening and
mooring.

Units with air coolers have M10 eye bolts at the top of cooler housing for transport. Please note, due to the variety of versions the
mounting bracket is not located at the exact centre of gravity and the cooler may swing when hoisted. Never hoist by the M8
threads in the cooling elements!

Only use the engine transport eyes to hoist the engine without add-ons.

Do not use the eye bolts according to DIN 580 in ambient temperatures below -20 °C. The eye bolts could fracture in these tem-
peratures, injuring personnel and/or damage the system.

Do not strain the eye bolts more than 45° in the thread direction.

When not in use, the equipment must be protected from moisture and heat. They must be stored in a covered, dry, dust-free
room at room temperature.

WARNING Crushing hazard

Crushing hazard during equipment transport and set-up.
Use the correct hoisting gear to prevent injuries during hoisting.
Be sure the hoisting gear is free from defects and approved for the weight of the oil/air
cooler.
Ensure secure fastening and mooring when transporting.
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4 Installation and connection

4.1 Installation site requirements
Be absolutely sure only to install equipment and accessories with EX classifications meeting the prevailing EX zones / categor-
ies.

Be absolutely sure to comply with the applicable national erection regulations (e.g. EN 1127-1, EN 60079-14) during installation/
assembly.

On principle, a Potential equalisation must be established in the system. Also observe the erection regulations in the country of
use (e.g. VDE 0100 Part 540, IEC 364-5 54). Be sure no vagrant currents are conveyed through the coolers (e.g. produced through
welding systems or motors in inverter operation). The coolers must not be used in systems with cathodic corrosion protection.

Air cooler
The aggregate must be set up to allow for unobstructed air flow and adequate room for maintenance/repairs. When installed
outdoors, be sure to consider the motor protection rating and ensure adequate protection from the weather.

The cooler must be located in such a way that the air flowing through the matrix has free flow on entry and exit. The distance
between air intake or air outlet to the nearest surrounding obstacle should be at minimum half the height of the matrix. Free
air flow must be provided.If the cooler is to be sited near to working personnel, the effect of hot draught and noise emissions
must be taken into account.

If the cooler is installed in closed space, ensure sufficient air circulation. Avoid back flow of warmed air. If necessary, the room
must be vented.

Due to lower temperatures with respect to closed rooms, the cooling capacity outside raises, but on the other hand higher start
up pressure may result due to higher oil viscosity. In this case, consider a bypass valve and / or a heating.

The rotating fan might lead to static charging. Therefore sensitive equipment like electronics should be kept away from the
device.
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4.2 Cooler installation

DANGER Explosion hazard due to foreign objects entering (impact sparks)

Foreign objects (e.g. screws, tools) sucked in and/or accelerated by the cooler air flow can
generate incendive impact sparks or damage the fan wheel.
Protect the unit from nearby foreign objects entering.

DANGER Explosion hazard if vibration dampers not installed

High equipment vibration can result in bearing failure on the motor and cause incendive
temperatures or sparks.
Install the included vibration absorbers prior to initial use.

DANGER Explosion hazard due to:

Failure to observe equipment specifications
Explosion hazard if operated outside the equipment specification.
All coolers may only be operated within the specifications indicated. Please note the type
plate and the specifications in these instructions.
Electrostatic discharge
Equipment may only be used where normal operating conditions do not produce fre-
quent flammable, electrostatic discharge.
Cooler airflow
The airflow of the coolers can result in the electrostatic charge of insulating surfaces.
Do not install the fan near insulating surfaces and sensitive devices (e.g. electronics), etc.
Impact
Strong blows to the housing can produce sparks, which can ignite an EX atmosphere.
There further is the risk of excessively temperatures due to grinding contact between the
fan wheel and deformed housing parts.
Protect the equipment from external impact. Damaged / deformed housing parts must
be replaced immediately.
Ensure a minimum clearance of approx. 1 % of the fan diameter between the housing
parts and fan blades.

The coolers are secured to the mounting rails with four screws. Be sure the support structure is sized adequately. Please note the
specified torque (see chapter Torque).

Only mount the cooler onto a solid, vibration-free surface. Only mount the cooler in a way that vibrations and resonances will
not have a negative impact. Vibrations can result in premature wear or even failure.

Vibration dampers
If the unit includes vibration dampers, these must be installed before putting the unit into service.

Fig. 1: Installing vibration dampers for the mounting rail
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Protect against falling objects:
The fan produces strong airflow, thus suction effect in the direction to the fan. Foreign objects (small parts, e.g. screws and nuts
or tools) could therefore be sucked into the cooler and/or accelerated in the airflow. Such accelerated foreign objects are able to
generate incendive impact sparks or damage the fan wheels. Protect the cooler from foreign objects from the surrounding area
entering/being accelerated as described above. Do not place small parts or tools on or near the cooler. If applicable, protect the
cooler from falling parts (e.g. with a protective hood).

To protect the cooler and system from damage, the connections to the cooler must be stress free. We recommend using flexible
hoses. Be sure the hose is stable against negative pressure, e.g. steel wire reinforced. Avoid leaks in the circuit to prevent envir-
onmental damages. If necessary, use an oil pan.

Also note the cooler must not be installed above hot parts, which could ignite leaking fluid / operating liquid. Select an installa-
tion site for your cooler so that even in the event of a malfunction (e.g. cooler or line leak) fluid / Operating liquid will not be ig-
nited by nearby hot parts.

4.3 Hydraulic connection
Carry out the hydraulic connection as described under Technical Data. Connect the lines stress and vibration free, so typically us-
ing hoses. Be sure to use suitable lines (with regard to fluid resistance, environmental influences, fire) when connecting to the
hydraulic-, lubricant circuit. Tighten the hose lines with a suitable torque (see chapter Torques [> page 25]).

Contaminated fluids impact the life of the cooling system, we therefore recommend a purity class of 23/19/13 per ISO 4406.

If your hydraulic system is equipped with control or shut-off valves, we urgently recommend protecting the cooling system with
a pressure relief valve. No pressure relief valves are factory installed in the cooler (bypass valve optionally available).

When installing an air cooler in return lines, sudden changes to the flow rate can potentially cause significant pressure peaks
which even safety relief valves cannot dampen. The limits for the static pressure must not exceed max. 21 bar, or 15 bar for dy-
namic pressure peaks. Otherwise an offline cooler must be used.

4.4 Electrical connections

CAUTION Electrical voltage

Wrong mains voltage may damage the device.
Installation of the device shall be performed by trained staff only. Regard the voltage
given on the type plate. Make sure that the cables have sufficient strain relief.
Fusing
Fusing has to be done due to local standards!
Polarity
Take care of the directional rotation of the motor. The fan rotates counter clockwise
when regarded form the motor’s side!
Watch the direction arrow on the sticker.

The electrical circuits must be installed in accordance with the applicable erection specifications (by professionals). Electricity is
connected via the terminals in the motor housing. Ensure proper installation and maintaining IP protection!

On principle the motor must always be connected under zero potential.

In EX areas, the electric circuits of the motor connection may only be put into operation by professionals with qualifications sim-
ilar to a qualified person according to TRBS 1203. The specifications on the type plate must absolutely be observed.

Please also note the motor manufacturer’s operating instructions.

DANGER Potential equalization/static charge

Static charges can result in incendive sparking.
Avoid static charges. Any conductive parts of the cooler must be grounded!
The housing has a connection for an earth/equipotential bonding conductor (see figure
“External earthing connector“). Ensure the housing is adequately earthed (minimum
conductor cross-section 4 mm2).
Particularly observe the requirements of EN 60079-14!

Use the applicable local regulations to determine the safety values and the cross-sections of connection leads. The motor and, if
equipped, starting devices must be connected to protective earth.

Connect the protective earth of the motor to the protective earth on site. Protective earth per DIN VDE 0100 must be connected
to the marked earth lead terminal.
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DANGER Motor connection, operation and maintenance

Improper handling of the motor poses an explosion hazard.
Be sure to observe the separate instructions of the motor manufacturer.

Motor monitoring
Lead fuses protect the cables in case of a short circuit, but are not sufficient to protect the motor coils from overheating/burning
due to overload. Therefore, install an adequate motor circuit breaker with high precision range of adjustment for thermal pro-
tection to protect the motor against overload and operation with two phases

Adjust the motor circuit breaker according to the nominal current specified on the type plate of the motor. Operation outside
the specified mains voltage and frequency range limits is prohibited.

The operator of the equipment is responsible for ensuring lightning protection.

DANGER Explosion hazard due to frequency converter operation

The motor could produce incendive leakage currents or potential differences due to fre-
quency converter operation.
Frequency converter operation of the motors prohibited!

Centre earth bolt

Fig. External earthing connector

Connection
– Open the motor connection box and install the bridge circuits according to the voltage for the connection in star or delta con-

nection.

– Connect the power supply to U1/V1/W1.

– Close the terminal box.
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Star connection - high voltage

Earth connection U1 V1 W1

Delta connection - low voltage

Earth connection U1 V1 W1

Change the direction of rotation by switching any two leads.
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5 Operation and control

WARNING Danger due to rotating fan

Injuries to the hand may occur. Do not reach into the safety guard!

NOTICE

Abrupt flow variation can lead to pressure peaks that may damage the cooler matrix.
Make sure that the specifications are not exceeded in this case!

5.1 Before startup

Before startup, check:
– The operating instructions for the motor (see appendix) were observed.

– All parts for damage, particularly the cooling elements and protective grating. Do not put a damaged device into operation.

– The warning labels (rotating parts, fan) have been attached to the cooler.

– The connection is correct as described in chapter “Installation and Connection”.

– All valves or other parts which must be open during startup were opened.

– The fan blades does not come into contact with the air guide ring of the fan case.

– The cooler is not being operated outside the specifications (observe specification on type plate, in the data sheet, in the oper-
ating instructions).

– The EX classification of the equipment (per type plates) is suitable for use in the prevailing explosive area.

– The voltage and frequency on the type plate match the mains values.

– All connection cables are installed without strain.

– All required protective measures have been taken (e.g. earthing + potential equalisation, motor circuit breaker, fluid filter.

– All cable glands are sealed properly.

– The hose- and electrical connections are installed correctly and undamaged.

– No parts of the cooler have been removed.

– Compliance with EX regulations (e.g. EN 60079-14).

– The direction of the cooler air stream is correct. Regard the stickers on the fan base.
On the 2GD version air is pushed through the cooling matrix.

– Natural vibration or external vibration is prevented.

– The cooler is adequately protected from nearby foreign objects entering the unit.

– When used in Zone 21 the proper vibration monitor was mounted and is ready for use.

5.2 During startup
First, check the correct polarity of the motor, or the fan rotates in the correct direction (counter-clockwise from the motor’s side).

Particularly note, operating the cooler with a damaged housing is strictly prohibited.

If equipment malfunctions occur, immediately put it out of operation and correct the malfunction (see chapter Troubleshoot-
ing).

13Bühler Technologies GmbHBE350026 ◦ 03/2019



BLK ATEX-2GD

6 Maintenance

DANGER Explosion hazard due to dust-laden air flow

Strong, dust-laden air flows can result in abrasion or adhesion to the fan wheel. This can
produce an incendive imbalance of the fan wheel.
Category 2D (use in zone 21) units therefore require monthly visible inspection of the
fan wheels with respect to geometric changes or adhesion. If necessary, carefully re-
move adhesion. Damaged fan wheels must immediately be replaced by Bühler. Opera-
tion with a damaged or adhesion-laden fan wheel is prohibited.

DANGER Electrostatic charge (sparking)

Cleaning housing parts can result in an electrostatic charge of the surfaces.
Always clean housing parts with insulating surfaces with a damp cloth.

During maintenance, remember:

– The equipment must be maintained by a professional familiar with the safety requirements and risks.

– Only perform maintenance work described in these operating and installation instructions.

– When performing maintenance of any type, observe the respective safety and operation regulations.

The outside of the motors, particularly the cooling ribs and cooling ducts as clean as possible to prevent compromising heat re-
lease.

Please note the specified protection against dust and moisture. Pressure cleaning is only permitted if the motor has the respect-
ive protection rating.

The motors feature ball bearings sealed on both sides. The grease filling is designed to last for the life of the unit. Greasing is not
necessary.

The motor mounts may only be replaced by Bühler or a qualified specialist company.

The coolers must regularly be maintained and cleaned. The intervals (see maintenance schedule) must be determined and ad-
justed by the operator according to environmental exposure.

Always observe the applicable safety and operating regulations when performing any type of maintenance. Maintenance work
must always be performed by personnel with qualifications comparable to a qualified person per the Technical Rules for Operat-
ing Safety (TRBS 1203).

Only perform conversion-, maintenance or installation work described in these operating and installation instructions. Any
other work on the unit must be performed by personnel authorised by Bühler.

Only perform maintenance and cleaning when there is no explosive atmosphere or outside the explosive area. If this is not pos-
sible, equivalent contingency measures (e.g. non-arcing tools) must be taken.

Only use original spare parts suitable for use in EX areas. Particularly ensure following maintenance all components are firmly
screwed together again same as at delivery. It’s further important all conductive parts of the cooler are earthed with the earth-
ing bolt on the housing.

6.1 Cooling matrix cleaning and disassembly

DANGER Electrostatic charge (sparking)

The cooler matrix must be cleaned outside the explosive area.
All conductive parts of the cooler must be earthed again after cleaning and being rein-
stalled.

Due to the design of the cooling fins, the cooler has low susceptibility to dust and dirt. Normally, it is sufficient to clean the front
surface with a brush. Heavy accumulation of dirt may require the cooler matrix to be cleaned.

Proceed as follows:

– First allow the cooler matrix to cool down. Disconnect the motor from the mains and secure it against accidental restarting.

– Depressurize the system and disconnect the piping to the cooler matrix. Place an oil drip pan below the cooler matrix to col-
lect leaking oil.

– Close all connections with plugs to avoid more oil leaking from the matrix.

– Protect the cooler matrix from falling down.
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– After removing the four connecting bolts to the box, the cooling element can be loosened and removed. Model size 6 to 8
have M8 threads for eye bolts for lifting the cooling element.

– Take it to the cleaning site outside the explosive area. Be sure not to crush the fins during transport and manipulation.

– The fins can easily be cleaned with pressurized air. Carefully direct the stream parallel to the fins.

– After cleaning, remount the cooler matrix in reverse order. Be sure the matrix is electrically connected with the earth connec-
tion.

– Ensure that the thread connectors are located in the right installation position.

6.2 Cleaning the cooler matrix inside
In the event of deposits in the cooling matrix due to inadequate filtration, you may try to remove these as follows after cleaning
the outside:

– Remove the cooler matrix as described in “Cooler matrix cleaning and disassembly”.

– Add degreaser and close the cooler matrix.

– After allowing the degreaser to sit for a while, drain and flush the cooler matrix with clean fluid. Dispose of the degreaser
and flushing oil as required by law.

– After cleaning, remount the cooler matrix in reverse order.

6.3 Cleaning the fan case and fan
The cooling matrix must be removed from the fan case to clean inside the fan case and the fan wheel.

– First allow the cooler matrix to cool down. Disconnect the motor from the mains and secure it against accidental restarting.

– Depressurize the system and disconnect the piping to the cooler matrix. Place an oil drip pan below the cooler matrix to col-
lect leaking oil.

– Close all connections with plugs to avoid more oil leaking from the matrix.

– Protect the cooler matrix from falling down.

– Disconnect the cooler matrix from the fan case by loosening the four retaining screws. Protect it from damage whilst clean-
ing. Be sure not to crush the air fins.

– Carefully clean the fan case or the fan wheel respectively using only a damp cloth.

– After cleaning, remount the cooler matrix in reverse order. Be sure the matrix is electrically connected with the earth connec-
tion.

6.4 Paint touch-up

DANGER Explosion hazard due to repainting

Repainting the housing and motor parts can result in incendive, electrostatic charges
during operation and maintenance.
Repainting the motor is prohibited.

Repainting
Repainting the motor is prohibited. Small, unpainted blemishes (< 40 cm2) may only be touched up using commercially avail-
able, solvent-based and non-conductive paint. The paint layer must not be thicker than 0.2 mm. When performing repair work,
repainting areas with existing paint is prohibited. Larger areas (> 40 cm2) may only be repainted by Bühler using speciality
paint.
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6.5 Replacing the vibration dampers
The vibration dampers are exposed to strain and must be replaced when damaged, e.g. cracks in the elastomer or mechanical
damage. Always replace the vibration dampers in sets.

Replace the vibration dampers as follows:

– First allow the cooler matrix to cool down. Disconnect the motor from the mains and secure it against accidental restarting.

– Depressurize the system and disconnect the piping to the unit. Place an oil drip pan below the cooler matrix to collect leaking
oil.

– Close all connections with plugs to avoid more oil leaking from the unit.

– Remove the screws and washers from the vibration damper. Lift the unit with suitable hoisting equipment and place on a
solid surface.

– Replace the vibration dampers with genuine spare parts.

– After replacing the vibration dampers, reassemble the unit in reverse order. Make sure the vibration dampers are installed
stress-free.

6.6 Maintenance schedule
Component Interval Work to be performed To be performed by
Motor See motor operating instructions
Motor Every 750 h or monthly* – Check for turbulent operation

– Acoustic inspection for unusual noise

Customer

4 screws for the motor
flange

After 200 h Retighten the screws to 6 Nm Customer

Fan Every 4000 h or 6 months* Visually inspect the clearance d between the fan case
and fan blades (dmin = 1 % of the fan diameter)

Customer

Entire cooler Every 750 h or monthly* – Visual inspection for intactness

– Remove dust deposits

Customer

Entire cooler Depending on dust load – Check level of dirt

– Clean cooler and fan case

Customer

Electrical components 8000 h or annually* Detailed inspection for intactness and functionality Customer
Entire cooler After 40000 h or 3 years – Inspection at Bühler

– Replace motor bearings

Bühler Technologies
service technician

Fan blades Every 750 h or monthly* – Visual inspection for abrasion or adhesion due to
dust particles

– Remove adhesions, have worn fan blades replaced

Customer

Vibration dampers Every 750 h or monthly* Visually inspect for intactness Customer
Operating fluids Per manufacturer specifica-

tions
Replace or treat per manufacturer specifications Customer

Maintenance schedule for normal ambient conditions / * whichever occurs first.

Special measures:
1. Also observe the maintenance notes in the motor instructions.

2. If unusual events occur, e.g. short-circuit, emergency shutdown, period duty or overload cut-off, a visual inspection is re-
quired before restarting the unit!

3. When used in zone 2 or zone 22 the monthly monitoring intervals may be doubled.

4. Replacing the motor bearings: The motor bearings must be replaced by Bühler Technologies authorized persons or a motor
manufacturer certified shop.
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7 Service and repair
This chapter contains information on troubleshooting and correction should an error occur during operation.

Repairs to the unit must be performed by Bühler authorised personnel.

Please contact our Service Department with any questions:

Tel.: +49-(0)2102-498955 or your agent

If the equipment is not functioning properly after correcting any malfunctions and switching on the power, it must be inspected
by the manufacturer. Please send the equipment inside suitable packaging to:

Bühler Technologies GmbH

Werk 2 – Service-

Halskestr. 23

40880 Ratingen

Germany

Please also attached the completed and signed RMA decontamination statement to the packaging. We will otherwise be unable
to process your repair order.

You will find the form in the appendix of these instructions, or simply request it by e-mail: service@buehler-technologies.com.

7.1 Troubleshooting

DANGER Risk due to defective unit

Personal injury or property damage may occur.
Correct defects to the unit immediately. Switch the unit off and disconnect from the
mains. Discontinue use of the device until the defect has been corrected.

Problem / malfunction Possible cause Action
Insufficient cooling capacity – Air temperature higher than specified – Select a larger model

– Motor direction of rotation incorrect – Correct connection, see chapter "Electrical
Connections"

– Motor doesn’t start – Correct connection, see chapter "Electrical
Connections"

– Air flow too low – Correct connection, see chapter "Electrical
Connections"

– Air fins in the cooler matrix clogged – Clean per chapter "Maintenance"
– Obstructions nearby – Maintain the minimum clearance
– Oil flow too low – Increase oil flow
– Oil channel clogged – Clean per chapter "Cleaning the cooler mat-

rix from inside"
– Oil circuit blocked – Open valves and cocks

Tab. 1: Troubleshooting
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8 Disposal
Dispose of the parts in such a way that does not present a danger to other people’s heath or to the environment. Observe the
legal requirements in the country of use for the disposal of electrical components and oils and coolants.
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9 Calculations

9.1 Calculating viscosity
Valid for VG-oil between 10 - 100 °C at an exactness from ± 5 %.

Definitions Example: oil VG 46
V40 oil viscosity at 40 °C in cst V40 46 cst
T temperature in °C T 25 °C
ʋ viscosity in cst

9.2 Table of operational viscosity for VG oil

10 °C 20 °C 30 °C 40 °C 50 °C 60 °C 70 °C 80 °C 90 °C
VG 46 264,45 131,96 73,58 46,00 29,13 20,04 14,43 10,78 8,32
VG 68 444,77 210,85 112,61 68,00 41,63 27,86 19,58 14,32 10,84
VG 220 2.120,17 861,60 404,31 220,00 121,71 74,99 49,00 33,61 24,01
VG 320 3.489,92 1.350,22 607,96 320,00 171,40 102,85 65,66 44,12 30,94

Viscosity given in cst (mm2/s)

9.3 Calculating the pressure loss
Valid for smooth straight piping per meter at laminar current.

Definitions Example: oil VG 46
ʋ Viscosity in cst ʋ 97,35 cst
ρ spec. gravity in kg/dm3 ρ 0,8817 kg/dm³
DN tube diameter in mm DN 20 mm
V flow in m/s V 3,18 m/s (60 l/min for tube DN 20)
PV pressure loss in bar

NOTICE

Pressure loss increases significantly for bends and fittings.
It might be necessary in some cases to determine the final shape of the suction line on
site under specific conditions.

Please do not hesitate to contact us for help to calculate the pressure loss of the suction line for you specific application.
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10 Pressure loss in straight pipes
Pressure loss (bar) per metre in straight tubing with laminar flow of mineral oil:

BFP 8 8 l/min – DN 25
VG 46 VG 68 VG 120 VG 160 VG 220 VG 320 VG 460 VG 680

10 °C 0.03 0.05 0.11 0.17 0.25 0.42 0.68 1.14
20 °C 0.02 0.03 0.05 0.07 0.10 0.16 0.25 0.40
30 °C 0.01 0.01 0.02 0.03 0.05 0.07 0.11 0.17
40 °C 0.01 0.01 0.01 0.03 0.03 0.04 0.05 0.08
50 °C 0.01 0.01 0.01 0.02 0.01 0.02 0.03 0.04
60 °C – 100 °C < 0.03 bar

BFP 15 16 l/min – DN 32
VG 46 VG 68 VG 120 VG 160 VG 220 VG 320 VG 460 VG 680

10 °C 0.02 0.04 0.08 0.12 0.19 0.31 0.50 0.85
20 °C 0.01 0.02 0.04 0.10 0.08 0.12 0.19 0.30
30 °C 0.01 0.01 0.02 0.05 0.04 0.05 0.08 0.12
40 °C 0.01 0.01 0.01 0.01 0.02 0.03 0.04 0.06
50 °C 0.01 0.01 0.01 0.01 0.01 0.02 0.01 0.03
60 °C – 100 °C < 0.02 bar

BFP 30 28 l/min – DN 32
VG 46 VG 68 VG 120 VG 160 VG 220 VG 320 VG 460 VG 680

10 °C 0.04 0.07 0.15 0.22 0.33 0.54 0.88 1.48
20 °C 0.02 0.03 0.06 0.09 0.13 0.21 0.33 0.52
30 °C 0.01 0.02 0.03 0.04 0.07 0.09 0.14 0.22
40 °C 0.01 0.01 0.02 0.02 0.03 0.05 0.07 0.10
50 °C 0.01 0.01 0.01 0.01 0.02 0.03 0.04 0.06
60 °C – 100 °C < 0.03 bar

BFP 60 57 l/min – DN 40
VG 46 VG 68 VG 120 VG 160 VG 220 VG 320 VG 460 VG 680

10 °C 0.03 0.06 0.12 0.18 0.28 0.45 0.74 1.24
20 °C 0.02 0.03 0.05 0.08 0.11 0.18 0.27 0.43
30 °C 0.01 0.01 0.03 0.04 0.05 0.08 0.12 0.18
40 °C 0.01 0.01 0.02 0.02 0.02 0.04 0.06 0.08
50 °C 0.01 0.01 0.01 0.01 0.02 0.02 0.03 0.05
60 °C – 100 °C < 0.03 bar

BFP 90 86 l/min – DN 40
LVG 46 VG 68 VG 120 VG 160 VG 220 VG 320 VG 460 VG 680

10 °C 0.05 0.09 0.19 0.27 0.42 0.68 1.11 1.87
20 °C 0.03 0.04 0.08 0.12 0.17 0.26 0.41 0.65
30 °C 0.02 0.02 0.04 0.06 0.08 0.12 0.18 0.27
40 °C 0.01 0.01 0.02 0.03 0.04 0.06 0.09 0.13
50 °C 0.01 0.01 0.01 0.02 0.02 0.03 0.05 0.07
60 °C – 100 °C < 0.04 bar

Note: Values in blue exceed the suction operation limit of -0.4 bar.
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11 Appendices

11.1 Technical data

Technical Data
Cooling battery: Aluminium, RAL 7001, painted
Ventilation box, safety guard and motor brackets: Stainless steel 1.4401, unpainted
Fan hub: Aluminium die casting
Motor housing: Aluminium die casting
Motor flanges: Grey cast iron
Operating fluids: Mineral oils per DIN 51524

Gear oil per DIN 51517-3
Oil/water emulsions HFA and HFB per CETOP RP 77 H
Water glycol HFC per CETOP RF 77 H
Phosphoric ester HFD-R per CETOP RP 77 H

Operating pressure
static:
dynamic:

max. 21 bar
15 bar (at 5 MM load cycle, 3 Hz)

Operating oil temperature: max. 100 °C
max. viscosity: 100 cSt medium viscosity (see viscosity charts), higher upon request
Ambient temperature: -15 to 40 °C (higher temperatures up to 60 °C upon request)

Electric motors (others available upon request)
Voltage / frequency: 230 / 400 V - 50 Hz ± 5 %

277 / 480 V - 60 Hz ± 5 %
Thermal stability: Class of insulation F, 

utilisation per class B
Colour: RAL 2004
Protection class: IP 65
The motors comply with standards 
IEC 60034, IEC 60072, IEC 60085

Please also observe the operating manual for the motor!
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11.1.1 Basic data BLK ATEX-T4 (at a frequency of 50 Hz)
Part no.* Cooler type Power output

Poles
Rated current at 400 V

Weight
(kg)

Capacity
(l)

Noise emission
db(A)**

3502400ATEXT4 BLK 2.4 0.55 kW / 4 / 1.4 A 28 1.3 66
3503400ATEXT4 BLK 3.4 0.55 kW / 4 / 1.4 A 33 1.8 71
3504400ATEXT4 BLK 4.4 0.55 kW / 4 / 1.4 A 35 2.3 73
3505410ATEXT4 BLK 5.4 0.75 kW / 4 / 1.76 A 49 3.1 79
3506410ATEXT4 BLK 6.4 2.2 kW / 4 / 4.4 A 87 4.1 86
3507410ATEXT4 BLK 7.4 2.2 kW / 4 / 4.4 A 97 5.4 89
3508610ATEXT4 BLK 8.6 1.5 kW / 6 / 3.8 A 121 6.3 79

*Cooler models BLK2.4 bis BLK 4.4 operate at 50/60 Hz, BLK 5.4 to BLK 8.6 at 50 Hz (60 Hz models upon request).
**DIN EN ISO 3744, Class 3

11.1.2 Performance curves
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11.2 Dimensions

Fa
n Air

Rubber buffer

T Connection G ½ for temperature switch

Type A B C D E F G H J K
BLK 2.4 370 370 203 83.5 414 - 25 2x G1 125 106
BLK 3.4 440 440 203 118.5 438 230 25 3x G1 150 105
BLK 4.4 500 500 203 148.5 463 230 25 3x G1 175 104
BLK 5.4 580 580 356 112 495 305 23.5 3x G1 200 100
BLK 6.4 700 700 356 172 617 410 9.5 3x G1 1/4 225 110
BLK 7.4 700 840 356 172 642 590 9.5 3x G1 1/4 250 91
BLK 8.6 870 870 508 181 702 585 11 3x G1 1/4 275 101.5
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11.3 Functional diagram
Standard Version BLK 2 Standard Version BLK 3 to BLK 8

Direction of flow left to right or vice versa. Direction of flow top left to bottom right or the exact opposite.
The oil outlet is always on the opposite side. The second con-
nection must be closed.

Internal bypass IB/ITB (BLK 3-8) External bypass AB/ATB (BLK 2-8)

The oil inlet and outlet are always on the same side. Connec-
tions on the opposite side must be closed.

Oil inlet always at the bottom. Other connections must be
closed. Oil outlet always on the opposite side.

With bypass valve With temperature-dependent bypass valve

11.4 Installation torques and clamping range for cable fitting

Size
Strain relief clamping

range (mm)
Installation torque (Nm)

M12x1,5 3-6 1,5
M16x1,5 5-9,5 2,5
M20x1,5 8-13 3,5
M25x1,5 11-17 5
M32x1,5 15-21 5
M40x1,5 19-28 7,5
M50x1,5 27-35 7,5
M63x1,5 32-42 13
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11.5 Tightening torques

Connections/mounts Torque (Nm)
Cooler mount, 
cooling matrix M8

12

Hose connections DN20 180
Hose connections DN25 250
Hose connections DN32 350
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11.6 User book (Please make copies)
Maintained on Unit no. Operating hours Remarks Signature
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12 Attached documents

12.1 Declaration of conformity
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12.2 Statement of Conformity
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12.3 Motor operating instructions (Leroy-Somer)
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Excerpt from the original instructions of the manufacturer

Leroy-Somer

350031EN
03/2017

Bühler Technologies GmbH, Harkortstr. 29, D-40880 Ratingen
Tel. +49 (0) 21 02 / 49 89-0, Fax: +49 (0) 21 02 / 49 89-20

E-Mail: fluidcontrol@buehler-technologies.com
Internet: www.buehler-technologies.com



Bühler Technologies GmbH, Harkortstr. 29, D-40880 Ratingen
Tel. +49 (0) 21 02 / 49 89-0, Fax: +49 (0) 21 02 / 49 89-20
Internet: www.buehler-technologies.com
E-Mail: fluidcontrol@buehler-technologies.com

Read this instruction carefully prior to installation and/or use. Pay at-
tention particularly to all advises and safety instructions to prevent in-
juries. Bühler Technologies can not be held responsible for misusing
the product or unreliable function due to unauthorised modifications.

All rights reserved. Bühler Technologies GmbH 2017
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ϕ

ϕ

Motor

Motor no.

Bearings

Zone
Motor

type
ATEX marking

Protection type 

marking

Gas
temperature

class (G)

Dust max. 
surface T°C 

(D)

Index of 

protection

ATEX 1&2 (F)LSE         II 2 G EX e II T1 to T4 / IP55

ATEX
1 & 21
2 & 22

(F)LSE          II  2  GD EX e II Ex tD A21 T1 to T4 T125 IP65
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12.4 RMA - Decontamination statement
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