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DESIGN OVERVIEW  

 
 
In the early part of 2020 Duscovent were asked to provide a quotation for a Burning Booth and 
the Dust and Fume Extraction LEV System for the Concast Slab and Steel Workshop. 
Previously casting equipment with solidified split molten steel was transferred to the British 
Steel plant at Workington for the removal, by burning of the carbon steel spillage within 
purpose built booths which incorporate fume extraction. Due to current market conditions it 
was considered preferable to complete this work in-house at the Port Talbot site. 
 
From our meetings with John Crofts, Stewart Reid and Marc Coram we were told that the 
mould heads can be up to 6.5m long x 3m high and there may be a maximum of 2 operators 
at any one time working to remove the split carbon steel. Each operator using a flame torch to 
cut away the spillage and it was expressed that occasionally hand held grinders may also be 
used. 
 
We had previously looked at replicating the booths currently in use at Workington and the 
hinged canopy type fume extraction system currently in use within the building. However, our 
on-site discussions turned to the recent notification from the HSE regarding the re-
classification of metal fumes as carcinogenic and the disadvantages of such booths which 
manoeuvre the fumes past the breathing zone of the operators and require large air volumes 
to be moved to meet minimum face capture velocity regulations. 
 
We therefore suggested the use of articulated fume extract arms with flared capture hoods 
that could be brought into close position around the casting head to enable the fumes to be 
captured at source without passing through the operators breathing zone or being able to 
escape into the wider workshop environment.  Each arm installed with its own control station 
local to the operation of the fume extraction system and on-task lighting - which is integral to 
the capture hood. 
 
We supplied and installed a dedicated burning booth nominally 8.15m x 7.2m x 3m high to 
contain and prevent the drift of grinding dust within the workshop and to de-liniate a specific 
work area for the burning operations.  The booth incorporates peripheral booth area lighting 
comprising 27-off twin tube LED strip lights mounted on each booth wall panel and a total of 
11-off articulated extract arms each mounted on the booth support posts.  The articulated 
extract arms connect to a single suction ductwork system, sized to allow up to a maximum of 4 
arms in use at any one time, which connects to an externally located pulse jet filter unit and 
fan set discharging the filtered air via a discharge stack to atmosphere. 
The general arrangement is shown on our attached drawing DE 3052.1. 
 
The burning booth is constructed using heavy duty 150 x 150 mm rolled hollow suction posts, 
generally set at 2 m centres, with side wall panels constructed from 5 mm thick mild steel plate 
with folded edges to form panels nominally 1850mm wide x 3000mm high x 75mm deep. 
Booth components are secured to the concrete floor using through bolts. 
 
Each light includes a heavy duty mesh safety cover.  The 27 lights are linked together and 
controlled by a single switch located on the front of the main control panel adjacent to the 
entry point of the booth. 
 
Each of the 11 booth support posts incorporates a fixing plate approximately 2.1 m above floor 
level to support the articulated arms.  Each 4 m long arm consists of an anodised aluminium 
carrier arm complete with friction joints and pneumatic support cylinders with a powder coated 
mounting bracket at one end and a flared capture hood at the other.  The flared capture hood 
is connected to the suction ductwork system using a high temperature, heavy duty silicone flex 
capable of handling temperatures up to 400oC, which is then supported along the length of the  



 
carrier arm. Each extract arm has a dedicated local remote electrical control station by 
pressing the green start button the extraction will be initialised and also the integral LED task 
light that is built into the capture hood (control wires are enclosed within the aluminium section 
of the carrier arm for their protection) is brought on and off with the arm selected. 
 
The 4 m long arms are installed with alternating diameters.  Across the main opening are       
Ø 200mm arms followed by Ø 160 mm arms alternating back to Ø 200 mm and so on, as 
requested. 
 
Once operated, the control station start button will both energise the L.E.V. system and open 
the individual isolation valve associated with the arm.  Via the control panel, the system will be 
restricted to allow a maximum of 4 arms to be in use at any one time and the extended reach 
of the arms allows a single operator to utilise multiple arms at the cutting point if required.  
LED Indicator lights are included on the control panel mimic and each remote station panel to 
allow operators inside the booth to recognise which arms are in use. 
 
The ductwork is installed with a peripheral ring main supported from the booth panels with 
individual droppers to each arm which incorporate a quick acting electric isolation damper.  
The suction main is arranged to pass at high level at the end of the 2 storage racks. Duct 
support frames are installed to support the duct span between fully bolted flanges. The duct 
main is arranged to exit the building gable wall via the existing glazing panes, with 1 pane 
being removed and replaced by a galvanised steel weathering plate. 
 
The suction main connects to the externally located filter plant.  The initial filter stage is an in-
line spark arrestor complete with centrifugal vanes, drop out chute and sealed dust container.  
The spark arrestor is fitted within the inlet duct to the main cartridge filter.  The DFPR04 pulse 
clean cartridge filter unit (primary filter) incorporates 4-off pleated cartridge filters with a PTFE 
coating within a fabricated steel enclosure with a powder coated paint finish. The filter 
cartridges have a total filtration area of 70 m2 and are located above a sealed collection bin.  
The filter unit includes an automatic compressed air pulse cleaning system with over-run timer 
for off-line cleaning, and this system will allow for 24 hour / 7 day operation if required. A 
secondary filter with G4 pre-filters and H13 rated HEPA filters are selected to remove any 
microscopic particulate prior to discharge to atmosphere.  Each filter stage will incorporate a 
filter condition gauge complete with green and red field markings to afford a quick visual 
indication of filter condition.  
 
The filter unit is served by an independent, floor mounted, centrifugal extract fan, fabricated 
from heavy duty steel plate and finished with a powder coated paint finish.  The fan set will be 
directly driven by an 11 kw, 2 pole TEFC motor ready for connection to a suitably rated 
415V/3PH/50HZ electrical supply.  The fan set is designed to handle a total air volume of 5000 
m3/hr at calculated system resistance which will allow up to 4 arms to be in use at any one 
time.  The fan set is installed complete with anti-vibration mounts, flexible connections and 
attenuation for an anticipated operating noise level of 70 dBA at 1 m, ± 3 dBA.  The fan set will 
be arranged to discharge vertically to atmosphere with a discharge stack and weather cowl 
terminating above the line of the existing building glazing.  The fan set will be constructed with 
dedicated lifting lugs and a bolted inspection plate. 
 
Items to be fixed to the external concrete base using through bolts. 



 
The system is controlled by a floor mounted control panel located adjacent to the booth entry 
point.  The control panel will feature a floor standing enclosure nominally 800mm wide x 1800 
mm high x 400mm deep, complete with:- 
 

 Mains isolator. 

 Transformer. 

 24DC Power supply to pneumatic isolation dampers. 

 24DC Power supply to task lights on arm hoods. 

 110V Power supply to filter cleaning panel. 

 11 kw invertor fan controller. 

 Safety relay system. 

 PLC to control remote damper operation. 

 Contactor for booth lighting system. 
 
The booth front features:- 
 

 Manual start / stop button. 

 Emergency stop button. 

 Mains isolator. 

 Re-set for safety circuit. 

 Illuminated ‘power on’ indicator. 

 Illuminated ‘control healthy’ indicator. 

 Illuminated ‘fan run’ indicator. 

 Illuminated ‘fan trip’ indicator. 

 11-off Illuminated indicators on an engraved mimic panel to show which arms are 
  in use. 

 Underside cable entry and plinth. 
 
 
 
 
 
   
 
 
 
 
 
 
 
 
 



 

 
 
 
 
 
 
 
 
 
 
 

 

SECTION NO. 2 
 
 
 
 

DUST COLLECTION UNIT. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

DUSCOVENT 

Engineering Limited 
86 Wellington Road North 

Heaton Norris 
STOCKPORT 

Cheshire    SK4 1HT 
 

Tel. No. : 0161 480 4811 
Fax No. : 0161 480 6503 

 
email : sales@duscovent.co.uk 
web site : www.duscovent.co.uk 

 

mailto:sales@duscovent.co.uk
http://www.duscovent.co.uk/


DFPRO™ Dust Collectors
Series DFPRO 4-16 and DFPRO-R 4-16

INSTALLATION, OPERATION AND 
MAINTENANCE MANUAL

Publication 2942K (GB)	 1219	 ENGLISH - MASTER LANGUAGE



Installation, Operation and Maintenance manual

3

DFPRO Dust Collectors – Series DFPRO 4-16 and DFPRO-R 4-16

CONTENTS

IMPORTANT.................................................................................................................................. 4
Applications having a risk of sparks and fires....................................................................... 4

GENERAL SAFETY REQUIREMENTS........................................................................................... 5
INSTALLATION.............................................................................................................................. 9

Required tools and equipment............................................................................................. 9
Delivery and inspection........................................................................................................ 9
Location considerations........................................................................................................ 9
General guidance to lifting...................................................................................................10
Positioning the collector......................................................................................................11
Explosion panel assembly (series DFPRO-R only)...............................................................11
Inside location (series DFPRO-R only).................................................................................13
Cyclopeel / spark trap assembly..........................................................................................14
Optional fan box assembly..................................................................................................14
Optional platform assembly................................................................................................15
Optional dust container assembly.......................................................................................16
Compressed air requirements.............................................................................................16
Controller.............................................................................................................................17
Overload protection.............................................................................................................17
Antistatic earthing...............................................................................................................17
EEx controls........................................................................................................................18
Explosion relief....................................................................................................................18
Installation check list...........................................................................................................19

COMMISSIONING....................................................................................................................... 20
Commissioning check list................................................................................................... 20
Start-up sequence.............................................................................................................. 21
Shut-down sequence......................................................................................................... 21

OPERATION................................................................................................................................ 22
Principle of operation.......................................................................................................... 22
Dust disposal...................................................................................................................... 23

MAINTENANCE........................................................................................................................... 24
Routine inspection.............................................................................................................. 24
Servicing schedule............................................................................................................. 25
Valve disassembly/reassembly........................................................................................... 27
Filter cartridge replacement............................................................................................... 28
Fan assembly removal........................................................................................................ 30

SPECIFICATION........................................................................................................................... 33
DECLARATION OF CONFORMITY.............................................................................................. A1



Installation, Operation and Maintenance manual

4

DFPRO Dust Collectors – Series DFPRO 4-16 and DFPRO-R 4-16

IMPORTANT

Please read this manual carefully before installation.

This manual should be read in conjunction with the respective controller manual 
supplied with the dust collector.

Product reliability, warranty and safe operation may be compromised by not following 
the guidance given in these documents.

Applications having a risk of sparks and fires

1.	 Good Housekeeping

Accumulation of potentially combustible dust, for example dust layers is 
considered a potential ignition source.  Failure to keep the dust collector clean 
and empty the hopper / dust bins regularly will increase the risk of fires and/or 
explosions.

2.	 EU Directive 99/92/EC

A reinforced and/or vented dust collector must be used when handling dusts that 
have the potential to form an explosive atmosphere.  If a non-reinforced and/or 
non vented dust collected is used on these applications then the end user must 
ensure an equivalent, secure, and fool proof basis of safety, which must be clearly 
documented in the end users Explosion Protection Document in line with Article 
8 of EU Directive 99/92/EC.

3.	 Self Heating Materials

Please note that some materials have the potential to self generate heat and 
hence to become an ignition source, that could result in a fire and / or an explosion.  
For this reason ferrous and non-ferrous materials should not be extracted in to 
the same dust collector, as when combined they can create a violent thermite 
reaction that would ignite a fire and/or explosion.

4.	 Applications having a risk of sparks and fires

Where sparks are generated by the process, this must be considered as a potential 
ignition source which increases the risk of a fire or explosion.  The filter can be 
supplied with an optional spark trap to help reduce the frequency of spark ignition 
and should be regarded as part of a risk reducing strategy.  

The spark trap is not an extinguishment system and should never be relied upon 
to achieve spark eradication in processes where suppression requirements are 
absolute.  The spark trap does not guarantee complete elimination of sparks 
and does not preclude the possibility of fire or explosion.  Therefore, system 
redundancy and complementary measures should be taken in conjunction with 
the spark trap to further reduce the risk of fire and explosion from sparks in 
applications where there is potential for catastrophic combustion. 

On these types of applications the enduser should carry out regular good 
housekeeping, such as:
•	 Periodically check for dust fall out in ducting and remove.
•	 Pulse down off line regularly to minimise retention of dust cake on filter 

cartridges.
•	 Empty dust bins frequently.

Other risk reducing strategies could include:
•	 Inject with an inert material.
•	 Consider additional spark detection and fire suppression equipment.
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GENERAL SAFETY REQUIREMENTS

	 The collector should be stored as supplied.  Only remove packaging to install.
For the purposes of storage:
•	 Collector with specification for inside use = IP50.
•	 Collector with specification for outside use = IP54.

	 The dust collector should be used only when it is in a technically acceptable 
condition. Regular maintenance, as set out in this manual, is required to 
minimise technical failure.  Third party supplied components (for example 
motors) should be maintained according to the manufacturer’s instructions.

	 You should ensure any persons carrying out work on the supplied equipment 
follow any relevant recognised standards/codes, have received adequate 
training and are competent to do so.  Areas requiring a competent person 
include:
•	 Maintenance on any component identified as a potential ignition source.
•	 Lifting and erection.
•	 Electrical installation, inspection and maintenance work.
•	 Pneumatic installation, inspection and maintenance work.
•	 Any access to internal classified potentially explosive atmospheres where 

there may be a risk due to explosion.
	 During assembly/installation or dismantling of equipment, potential ignition 

sources may occur that were not considered in the risk assessment of the 
unit in operation (for example, grinding, welding sparks, etc.)

	 You should use the dust collector in full accordance with the conditions set 
out in the Order Acknowledgment and relevant Scope of Delivery.  Failure to 
do so may compromise product reliability, warranty and safety.  The Scope of 
Delivery is an integral part of the manual.

	 Other items of equipment, not supplied under the Scope of Delivery from 
Donaldson, should be installed, operated and maintained according to the 
documentation supplied with the respective equipment.

	 Any modification carried out on the ‘as supplied’ equipment may reduce 
reliability and safety, and will nullify warranty; such actions fall outside the 
responsibility of the original supplier.

	 The hopper should not be used as a storage vessel.  To prevent damage to 
the collector, care should be taken to avoid an excessive build up of heavy 
materials.

	 Where necessary for safety, the dust collector is fitted with fixed guards.  
Removal of these guards and any subsequent work should only be carried 
out after adequate precaution is taken to ensure it is safe to do so.  All guards 
should be refitted before re-energising.

	 The access door requires tools to open.  To avoid danger from rotating fan 
impellor, ensure fan is isolated and allow sufficient time for fan to become 
stationary.
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	 Compressed air is recommended for collectors that operate using reverse jet 
cleaning.  Alternative gases should be assessed before use to ensure that 
explosive atmospheres are not introduced during media cleaning.

	 Where the equipment supplied is suitable for working within a potentially 
explosive atmosphere (as defined by Directive 2014/34/EU) it will be according 
to the categories and conditions marked on the collector serial nameplate.  
You should ensure the equipment supplied by others is also suitable.  If no 
marking is given on the serial nameplate then the supplied equipment is not 
suitable for use in potentially explosive atmospheres.

	 Care should be taken to ensure that any potentially explosive atmosphere 
is not present when performing operations that increase the risk of ignition 
(opening of controller for adjustment or electrical repair for example).  Ensure 
the installation is always returned to its original state.

	 To reduce the risk of ignition when handling explosive or flammable materials, 
it is important that the accumulation of flammable deposits are prevented/
removed, e.g. from within ducting etc.

	 If the collector is handling a potentially explosive dust or is placed in a 
potentially explosive atmosphere, then all motors should be connected to 
thermal protection devices to prevent them exceeding their maximum surface 
temperature.  All electrical equipment should comply with a category according 
to EN 60079-0.

	 Where the dust being processed can ignite due to exothermic reaction, 
including self ignition, the collector MUST be fitted with a suitable explosion 
protection method (venting for example).  The risk of ignition can be minimised 
by avoiding the accumulation of dust layers with regular cleaning.

	 The dust collector may be fitted with explosion protection in the form of a vent 
panel.  Precautions, as set out in the Scope of Delivery, are used to minimise 
the risk of ignition of any dust clouds contained within the dust collector.  The 
possibility of other ignition sources being introduced into the collector during 
periods where any dust cloud may be present should be minimised.  Particular 
care should be taken to avoid introducing glowing particles via the collector 
inlet ducting.

	 The explosion relief assembly, where fitted, has been designed to provide 
adequate safety from an explosion initiated from within the collector, for the 
given dust explosion characteristics and collector arrangement as set out in 
the Scope of Delivery.  You should ensure that explosions are not allowed 
to propagate into the dust collector (using suitable isolation devices) since 
pressures may be generated leading to unsafe equipment rupture.

	 Where applicable, equipment connected to the dust collector (for example, 
a cyclone) should be protected, using suitable isolation devices, against the 
transfer of flame and pressure if, in the event of an explosion initiating inside the 
dust collector, the connected equipment is not capable of safely withstanding 
these effects.
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	 The explosion relief assembly, where fitted to the dust collector, is not 
suitable for use with dusts that are classified as poisonous, corrosive, irritant, 
carcinogenic, teratogenic or multigenic unless the dust released during the 
explosion venting process can be contained to a safe level.

	 In order to ensure the required venting efficiency is maintained, the explosion 
relief assembly, if fitted to the collector, should not be obstructed in any way.

	 It may be necessary to provide a facility to shut down the equipment in the 
event of an explosion (where collectors are fitted with explosion relief panels).  
The signal should be taken from the bursting panel detection device.

	 Part of the risk assessment on possible ignition sources for dust and gas 
mixtures with very low MIE, has considered the electrostatic risk from cone 
discharges.  Here the basis of safety is based on using a conductive bin, dusts 
with a median particle size of less than 400µm and advising frequent emptying.

	 You may wish to consider the use of a sprinkler system when handling explosive 
or flammable materials.

	 None of the fan assemblies can be considered to be a fully sealed design, 
indeed most are arranged with either an open inlet or an open outlet.  For this 
reason, the internal and external atmospheres can be considered the same 
in terms of any potentially hazardous classification.

	 Standard fan assemblies should not exceed 3000 rpm (50 Hz supply) on 
systems fitted with an inverter drive.

	 The filtration media is suitable for filtering particulate only (and not gas).

	 Some applications are prone to risk of fire.  This risk can be reduced by pulse 
cleaning and emptying the dust container regularly.
•	 Any extinguishing technique and material used must be suitable for the 

flammable nature of the dust.
•	 A water sprinkler system can be fitted as a special option.

	 Materials handled by the dust collector may be hazardous (e.g. toxic).  Conduct 
a Risk Assessment to ensure correct technique is employed.
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Contaminated 
air inlet

Cartridge cover
Compressed air 
connection

Dust container

Clean air chamber 
access cover

Lifting bracket

Explosion relief 
(series DFPRO-R)

Cartridge

Electrical 
power 
switch

Contaminated air 
chamber access door

Controller

Fork lifting profiles

Figure 1: DFPRO dust collector.  Model DFPRO-R 6 illustrated
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INSTALLATION

	 The collector is not designed to support site-installed ducts, interconnecting 
piping or electrical services.  All ducts, piping or electrical services must be 
adequately supported.

	 All external equipment connected to the dust collector (e.g. ducting) should 
be correctly sealed.  This can be achieved by applying a continuous 5 mm 
bead of sealing compound to the mounting surface, along each side of the 
hole pattern.  For non-Donaldson equipment please also check supplier’s IOM 
manual for any specific requirements.

Required tools and equipment

•	 Crane/fork lift
•	 Slings/clevis pins and adequate lifting equipment
•	 Standard tools (e.g. screwdrivers, wrenches etc.)
•	 Drill
•	 Sealant

Delivery and inspection

The collector is normally supplied in one piece.  Depending on your order, the following 
parts are shipped loose:

•	 Dust disposal system
•	 Transition pieces
•	 Fan set (if not pre-mounted)
•	 Silencer
•	 Platform
•	 Spare parts
•	 Anchor bolts
•	 Hardware and sealant
•	 Explosion detection device
•	 Paint can and brush
Compare the parts received against the packing list.  If there is any damage or parts 
missing, notify the delivery company and your local Donaldson representative.

	 Series DFPRO-R collectors are supplied with the explosion panel mounted 
upside-down on the collector to prevent damage.

Location considerations

	 Where equipment is installed in a Potentially Explosive Atmosphere, care 
should be taken not to locate or use the collector where external ignition 
sources can be introduced, for example stray electric currents, lightening, 
electromagnetic waves, ionising radiation, ultrasonic waves.

	 When handling explosive or flammable materials and the risk of a fire is high, 
then precautions such as fitting a sprinkler system and not locating  the 
collector in a zone 21/1 area should be considered.
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	 When handling explosive or flammable materials the collector should be located 
so as to avoid external heat sources, e.g. from nearby processes or extreme 
direct sunlight.

	 Where applicable, care is required when siting the dust collector to ensure 
that the effects (flame, pressure, noise and fire) produced during and after 
the explosion venting process do not put at risk personnel and nearby plant.

The collector should be located with consideration for:
•	 Emptying the dust container.
•	 Shortest runs of inlet and outlet ductwork with radius bends on elbows as large 

as possible.
•	 Easy access to electrical and compressed air connections.
•	 Convenience of maintenance.

When calculating for foundations or support structure consider the following:
•	 The weight of the dust collector.
•	 The material being collected.
•	 All auxiliary equipment.
•	 Live loads.
•	 Snow and wind loads on outside installations.

	 For collector weights and dimensions refer to Publication 2707.

General guidance to lifting

	 The collector should be lifted using either the four-point lifting arrangement or 
the fork lifting arrangement (refer to figures 2 and 3).

	 During all lifting operations a crane or fork lift with an adequate SWL (safe 
working load) must be used.  (Refer to lifting label located adjacent to lifting 
points for weight of equipment supplied by Donaldson).

	 When using the four-point lifting method, chains or slings with an adequate 
SWL (safe working load) must be used.  (Refer to lifting label located adjacent 
to lifting points for weight of equipment supplied by Donaldson).  Chains must 
be long enough to ensure that the included angle between diagonal chains is 
not greater than 90° (refer to figure 2).

≤ 90°

 ≥ 1.2 m (DFPRO 4, 6 and 8)

≥ 2.2 m (DFPRO 12 and 16)

Figure 2: Four-point lifting arrangement Figure 3: Fork lifting arrangement



Installation, Operation and Maintenance manual

11

DFPRO Dust Collectors – Series DFPRO 4-16 and DFPRO-R 4-16

Positioning the collector

1.	 Lift the collector into position following the general guidance to lifting.

	 Take care not to damage dust container when using fork lifting method. 

2.	 Using spirit levels, line up both horizontally and vertically, using shims where 
required.

3.	 Secure the collector to the foundation anchor bolts.

Explosion panel assembly (series DFPRO-R only)

1.	 Remove protective shipping cover from top of collector (underneath is the 		
explosion panel positioned upside-down).

2.	 Inspect the panel and ensure it is clean.

	 Handle the panel with extreme care.

	 Check the location and system specifications correspond with the serial 
number and data on the panel serial plate.

Figure 4: Explosion panel serial plate and warning label

3.	 Apply sealant to top flange of collector, making a continuous 5 mm bead along 
each side of the holes.

4.	 Place panel on flange (bulged side facing upwards) and align bolt holes in flanges 
with drift pins.

5.	 Bolt panel and flange together using bolts, washers and nuts supplied.

6.	 Assemble the explosion detection device (bracket and signalling cable) and 
place into position.The signalling unit incl. cable loop must be integrated into the 
threaded cable connected in such way that the loop is matching the other side 
of the explosion panel. Pull the steel cable carefully through the cable loop and 
fix both mounting eyes with the mounting screw (min. M10) of the vent panel. 
Now pull the signalling unit carefully to a slight tension and tighten the threaded 
cable connection. The cable shall be at the crest to the dome of the panel or lead 
straight across in case of flat panels.

	 It is mandatory that the cable connection is pulled tight otherwise the 
signalling unit does not break. No alarm signal is actuated. This means that 
no alarm contact or plant shut off is triggered. Heavy damages (e.g. due 
to further transport of burning material or uncontrolled product release) 
can be the consequence.
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Inside location (series DFPRO-R only)

Refer also to figure 6.

Series DFPRO-R dust collectors located inside can be supplied with a special top 
flange, allowing an explosion duct (3m max. length) to be mounted around the 
explosion panel, directing the effects of an explosion to outside the premises.

1.	 Mount explosion duct onto top flange using hardware supplied.

	 The pre-drilled hole (on the side panel of the duct) should be on the same 
side as the detection switch (allowing the switch cable to pass through 
the duct).

RoofINSIDE

OUTSIDE

Inlet box support

Inlet box

Explosion duct

Backflow flap 
valve

Figure 6: DFPRO-R typical inside installation
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Cyclopeel / spark trap assembly

For collectors supplied with a cyclopeel pre-separator or a spark trap:

Refer also to figure 7.

1.	 Remove one column of filter cartridges from right-hand side of collector.

2.	 Using a two-point lifting arrangement lift cyclopeel / spark trap section.

3.	 Apply a continuous 5 mm bead of sealing compound to mounting surface of 
cyclopeel / spark trap section, along each side of hole pattern.

4.	 Lift cyclopeel / spark trap section into position and align bolt holes.

5.	 Bolt cyclopeel / spark trap section to side of collector.

	 The bolts in area 1 are fastened from inside the clean air chamber.

	 The bolts in area 2 are fastened from inside the contaminated air 	
			   chamber.

	 The bolts in area 3 are fastened from inside the contaminated air 	
			   chamber, through the contaminated air inlet.

6.	 Mount leg underneath cyclopeel / spark trap section.

7.	 Replace filter cartridges.

3

1

2

Figure 7: Cyclopeel / spark trap assembly

Optional fan box assembly

For collectors supplied with an optional fan box:

Refer also to figure 8.

	 The outlet position can be changed from the side to the rear by swapping the 
grill and cover before mounting the fan box.

1.	 Apply a continuous 5 mm bead of sealing compound to mounting surface of 
collector, along each side of hole pattern.

2.	 Using a four-point lifting arrangement lift fan box into position and align bolt holes.
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3.	 Bolt fan box to collector.

Figure 8: Fan box assembly

Optional platform assembly

For collectors supplied with an optional platform:

Refer also to figure 9.

	 Maximum load: 200 kg/m² 
Maximum point load (on surface 200 x 200 mm): 1500 N

1.	 Mount frames A and B (optional) on supports C and on legs D (M12 x 35 mm bolts).

2.	 (Optional) Connect frame A and B together (M10 x 35 mm bolts).

3.	 Mount walking grid E onto frames (1 fastener in each corner).

4.	 Mount ladder F onto frame (M10 x 30 mm bolts).

	 The ladder can be mounted either end.

5.	 Mount guard rails G onto frame (M10 x 30 mm bolts).

6.	 Secure the platform and ladder to the foundation anchor bolts.

PLAN ELEVATION FRONT ELEVATION

A

E

G

D

E

A

G

G

E

F

B

D

G

E

B

F

G

Figure 9: Platform assembly
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Optional dust container assembly

For collectors supplied with an optional dust container:

Refer also to figure 10.

1.	 Apply a continuous 5 mm bead of sealing compound to mounting surface of dust 
container, along each side of bolt pattern.

2.	 Bolt dust container to hopper flange.

	 The dust container can be mounted to operate from the front, rear or either 
side.

3.	 If supplied, assemble the pressure balance pipe according to figure 11.

Hopper

M10 nut

M10 washer

Sealant

Quick release dust 
container system

Figure 10: Dust container assembly

Pipe connectorHose clamp

Hose clamp

Pressure 
balance pipe

Polythene 
bag liner

Seal

Seal

Pipe connector

Elbow

Hopper

Figure 11: Pressure balance pipe assembly

Compressed air requirements

DFPRO dust collectors require an independent supply of clean, dry, oil-free 
compressed air.  Details of pressure and quantity requirements are given in Table 3 
(refer to ‘Specification’ section).  A design label is also attached to each manifold.  
Where an existing factory mains system is to be used it may be necessary to install 
an additional moisture separator in the supply line to the collector.  If a compressor 
is being installed to supply the collector, then the following conditions should be 
observed as far as possible:
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Type of compressor

Use a compressor of ample capacity  –  an overloaded compressor may produce 
excessively contaminated, moisture-laden air.

Location of air intake

Avoid locating the air intake in an excessively polluted area and install an adequate air 
intake filter.  The compressor air intake should be sited, if possible, on the north side 
of the building – fresh air drawn from the north side is usually cooler and denser, and 
therefore has a lower moisture content.  (South of the equator the reverse will apply).

Layout and installation of air lines

The pipework between compressor and dust collector should be long enough to act 
as a cooling device for the compressed air.  A typical requirement for the smaller 
installation would be 10 m (30ft) of 12 mm (½” NB) piping.  For further details see 
Table 3.  The piping should be installed to provide a fall in the direction of air flow 
to assist in the drainage of accumulated moisture.  A moisture separator should be 
provided at the lowest point of the installation.

Pressure relief

The manifold has a maximum design pressure of 7 bar (see Table 2 in ‘Specifications’ 
section).  It is a requirement that adequate protection is made not to exceed this 
pressure.

Controller

	 It is a requirement of the Supply of Machinery (Safety) Regulations 1992 to 
provide adequate isolation and emergency stop facilities.  Due to the varied 
nature of site installations this cannot be provided by Donaldson but instead 
is the responsibility of the customer.

	 Always isolate power before opening the controller.

Each DFPRO dust collector is supplied with a factory fitted C-controller to operate 
the fan and the compressed air cleaning system.

	 For controller connections and set-up, refer to the controller manual.

	 Details of standard fan motor supply voltage are given in Table 4 (refer to 
‘Specification’ section).

Overload protection

All feeder circuits should be adequately protected with suitably-rated fuses and 
contactors with integral overload protection.

Antistatic earthing

It is particularly important on collectors having antistatic features and/or explosion relief, 
that the earthing post, (located adjacent to the symbol shown) is properly connected 
to earth using the brass screw provided, to prevent any static build-up.
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EEx controls

When the dust collector is to be installed in a hazardous area, where there is a risk 
of fire or explosion, the collector will be marked for the area(s) it can be safely used 
within (refer to collector serial nameplate).  In some instances the collector may be 
fitted with the following control system:

EExd solenoids and remote controller

When this option is fitted, the dust collector has its solenoid valves in an EExd IIb T6 
enclosure mounted inside the clean air chamber.  A controller, housed in an IP66 box, 
is supplied loose.  This must be installed in a safe area and connected to the solenoid 
valves on the dust collector using suitable cabling (not supplied).

It is recommended that cable with a core size of 1,5 mm² is used.

	 The maximum length of cabling that can be used is 30 m.

Instructions for setting up the controller are the same as those for the standard 
controller and can be found in the controller manual.

Explosion relief

	 Explosion panels, if fitted, must be relieved to a safe area in accordance with 
Factory Inspectorate recommendations.  The explosion relief area is suitable 
for the collector volume only.  Consult Donaldson for specific collector design 
pressures.

If providing a facility to shut down the equipment in the event of an explosion, the signal 
should be taken from the explosion relief panel detection device (refer to figure 12).

	 When connecting to the detection device, the following must be taken into 
account:
•	 maximum supply voltage: 30V DC
•	 maximum current: 100mA / 3W

	 When the detection device is located in a hazardous area, the electric circuit 
to the indicator must be intrinsically safe (e.g. by using an isolation amplifier).

To Machine/
Process Control 

Circuit

Explosion 
panel detection 
device
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Hazardous area 
(if applicable)

Figure 12: Explosion relief detection device circuit diagram
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Installation check list

 Where applicable, ensure that the collector is securely bolted to the floor.

 Ensure compressed air supply is installed correctly and free from leaks.

 Ensure electrical supply is installed correctly and complies to local legislation.

 Ensure collectors fitted with antistatic features and/or explosion relief are 
suitably earthed.

 Where fitted, ensure explosion relief panels vent to a safe area.
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COMMISSIONING

	 It is a requirement of the Supply of Machinery (Safety) Regulations 1992 to 
provide adequate isolation and emergency stop facilities.  Due to the varied 
nature of site installations this cannot be provided by Donaldson but instead 
is the responsibility of the customer.

	 When making your preliminary checks, or during the start-up sequence, 
particularly note that on collectors fitted with an explosion panel the cleaning 
system should not be operated on its own for longer than necessary as the 
positive pressure produced could weaken the panel.

Before putting the dust collector into service the following items should be checked.  
Similar checks, as appropriate, should be made after any major overhaul.

Commissioning check list

 Where applicable, ensure that the collector is securely bolted to the floor.

 Ensure dust disposal system is correctly installed.

 Ensure all ducting is complete, all detachable panels are in position and fixed 
guards are secure.

 Check airflow damper is half-closed.

	 The airflow damper is located on the top of collectors with fans up to 3 
kW and located inside the clean air chamber on collectors with larger 
fans.

 Ensure collectors fitted with an earthing post are suitably earthed.

 Where fitted, ensure explosion relief panels are venting to a safe area.

 Ensure electrical power is available.

 Check fan motor for correct rotation and that the full load current is not exceeded. 
(Refer to the fan rotation label located on the fan mounting plate inside the 
clean air chamber).

	 Keep clear of inlet opening/rotating impeller whilst performing rotation 
check.

To reverse rotation (single phase power supply):
Follow manufacturer’s instructions on the motor nameplate.

To reverse rotation (three phase power supply):
Turn electrical power OFF at source and switch any two phase wires on either
the motor junction box or the controller input terminals.

 Ensure access panel seals are intact, then close and secure the panels.

 Ensure the compressed air manifold has sufficient protection for overpressure.

 Start the compressor and check that the air supply is maintained at the 
recommended pressure.

 Switch on the controller.

	 Cleaning system will not operate until the differential pressure rises 
above a set value of 80 daPa. 
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If any of the above check boxes are not ticked, then the reasons why should be 
investigated. (Refer to fault location table in ‘Maintenance’ section).

Start-up sequence

1.	 Turn on compressed air supply.
2.	 Check that the compressed air supply is maintained at the recommended 

pressure.
3.	 Switch on controller.
4.	 Adjust airflow using the damper.

Shut-down sequence

	 At the end of any period of operation it is most important that all residual 
deposits are cleared from the filter cartridges, casing, and discharge hopper.  
To achieve this, equipment should be shut down in the following order:

1.	 Stop fan only, leaving controller and compressed air supply switched on to allow 
filter to be cleaned ‘off-line’.

	 To enable off-line cleaning, see controller manual.

	 This procedure is not recommended where explosion panels are fitted, as 
damage could result to the panel.  In such cases consult with Donaldson.

2.	 After 10-15 minutes, switch off controller and compressor.

	 Where the dust being handled has self-heating properties, it is important to 
remove any deposits in the dust container to reduce the risk of an explosion.

Adherence to the above procedure will ensure that the dust collector installation is 
maintained at optimum efficiency.
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OPERATION

	 On installations where the inlet duct is relatively short, this procedure may 
result in a dust emission occurring at the inlet and therefore may not be an 
appropriate procedure if the dust being handled is dangerous.  Therefore a 
Risk Assessment must be carried out to ensure the final procedure is safe.

Principle of operation

(Refer also to figure 13).

Contaminated air from the dust generation source is drawn through the inlet to the 
collector by the fan.  Airflow is directed through the collector and heavier particulate 
falls directly into the hopper.  The cartridges remove the fine particulate and clean, 
filtered air passes through the cartridge to the clean air chamber and discharges 
through the clean air outlet.

At regular intervals, governed by the controller, each cartridge in turn receives a 
short burst of compressed air from an adjacent air diaphragm valve.  These valves 
are at an optimum distance from the cartridge, ensuring that a large volume of air 
is induced by each injection of compressed air, causing a brief, powerful reversal of 
airflow through the cartridge, effectively dislodging the dust layer which then falls 
into the discharge hopper.

b	 Cleaning operation (intermittent)
	 (Each cartridge is cleaned separately, in turn)

a	 Filtering operation (continuous)

Hopper

Dust container

Cleaned air 
outlet

Contaminated 
air inlet

Cartridge

Compressed 
air manifold

Diaphragm valve

Figure 13: Principle of operation
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Dust disposal

	 For safe handling of the dust container an assessment must be made to satisfy 
the requirements of the European Directive 90/269/EEC on manual handling.

	 Dust containers may require regular emptying.  If the dust being handled is 
explosive, then care should be taken to ensure that dust spillage is kept to 
a minimum to avoid the creation of potentially explosive atmospheres and 
secondary hazards.

	 Dust containers should securely replaced and resealed prior to collector restart.  
This is a good time to check the dust container for damage, which may lead 
to a dust leak or flame emission in the rare instance of an internal explosion.

Turn off the dust collector and empty the dust container on a regular basis using one 
of the following procedures:

	 Empty the dust container when ¾ full.

Standard dust container

1.	 Release the container by lowering the handle.
2.	 Remove and empty the container.
3.	 Replace container by sliding it back into position.
4.	 Reseal the container by raising the handle.

Dust container with pressure balance
1.	 Release the container by lowering the handle.
2.	 Slide the container out.
3.	 The polythene bag liner can be sealed in a manner to suit the toxicity of the dust 

and then removed.
4.	 Fit a new polythene bag into the dust container and slide the container back into 

position.
5.	 Reseal the container by raising the handle.
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MAINTENANCE

	 A platform should be used when carrying out maintenance where the position 
of the technician’s feet is greater or equal to 2 metres above ground level.

	 Before any work is carried out, ensure the equipment is adequately isolated 
and safe.

	 Ensure the pneumatic system is fully isolated and depressurised before any 
work is carried out.

	 For ancillary equipment not manufactured by Donaldson, refer to manufacturer’s 
instructions.

	 If it is unavoidable to work on the equipment while a potentially explosive 
atmosphere is present, care should be taken to avoid introducing ignition 
sources not present during expected operation.  Non-sparking tools should 
be used.

	 Access to the contaminated air chamber of the equipment may create risks 
and hazards that under normal circumstances are not present and as such 
this work must be carried out by competent personnel.  These risks include 
inhalation of dust and potential explosion hazards.  Appropriate personal 
protection equipment (PPE) should be used, e.g. dust mask, safety hat, gloves 
etc.

	 The explosion relief panel, if fitted, should be replaced immediately if deformed 
in any way.

	 In order to maintain the original collector specification and to ensure the same 
level of safety, only genuine spare parts should be fitted.

	 Every care has been taken to avoid the risk of ignition of a flammable 
atmosphere.   The measures taken to avoid ignition should not be altered since 
this may result in unsafe operation.  Particular care should be taken during 
maintenance and component replacement to ensure the same level of safety 
is maintained.  When replacing fan impellers, avoid any rubbing of components 
(to prevent mechanical sparks).

	 Care should be taken during cleaning and maintenance to avoid creating static 
discharges that have the potential to ignite a flammable atmosphere.

	 When carrying out maintenance always follow typical best practice to local 
regulations (e.g. TRGS 560).

Routine inspection

To maintain the optimum performance of the dust collector, a routine inspection should 
be made to minimise down-time in the event of equipment malfunction, particularly 
on continuous performance applications and to ensure the equipment is maintained 
to its original supply condition.
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Any abnormal change in pressure differential across the filter cartridges indicates a 
change in operating conditions and a fault to be rectified.  For example, a prolonged 
stoppage of compressed air will cause an excessive build-up of dust on the cartridges, 
resulting in a greatly increased pressure drop.

After the fault has been rectified, resumption of compressed air cleaning will usually 
return the filter to normal efficiency.  However, it is advisable to operate the  in still-
air conditions for a short period to dislodge any accumulated dust before putting the 
collector into operation.

Filter resistance can be checked by viewing the display on the front panel of the 
controller.  This will give a continuous indication of the state of the filter.  Once running, 
the operating resistance will be relatively stable, the actual value depending on the 
air volume and the characteristics of the dust being handled.

	 If the pressure differential exceeds 120 mm WG, check the following:
•	 The compressed air supply is installed correctly, is free of water or oil and 

is maintained at the recommended pressure (refer to Table 3).
•	 The differential pressure connections are not blocked.
•	 The solenoid and diaphragm valves are functioning correctly.
•	 The controller is operational.
•	 The dust container is properly sealed.

	 If the pressure differential still exceeds 120 mm WG after checking the above, 
then reduce the pulse cleaning interval time to see if this will improve the 
cleaning of the filter cartridges and, in turn, lower the pressure differential 
(details of pulse interval settings are provided in the controller manual).

	 If the pressure differential exceeds 150 mm WG, then the cartridges have 
reached the end of their lifetime and need replacing.

	 Ignition minimising fans are fitted with a lining inside the casing.  As this may 
only offer protection for a limited period, if there is any upset condition leading 
to rubbing, then the fan must be switched off immediately and the condition 
corrected.

	 It is recommended to periodically inspect the general casing integrity.

	 Do not operate above recommended compressed air pressure. Excessive 
pressure will reduce the working life of components.

	 Collectors fitted with an explosion relief assembly should be inspected weekly 
to ensure the bursting panels are intact and clear of obstruction.  During winter, 
particular care must be taken to prevent build-up of snow or ice on explosion 
panels.

Servicing schedule

A record of all pressure checks should be kept in a log book to aid the speedy diagnosis 
of faulty operation.

Daily

1.	 Check level of contents in dust container and empty if ¾ full.

Weekly

1.	 Open valve at the bottom of moisture separator bowl and allow collected water 
to drain off, then close valve.
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2.	 Check the pressure drop across the filter by viewing the display on the front panel 
of the controller.  If excessive, refer to Table 1.

Every 2 weeks

1.	 Check for visible effluent from cleaned air outlet.  If evident, refer to Table 1.

2.	 Check controller settings (refer to controller manual).

Monthly

1.	 Check dust seals on all access panels for damage or ageing and ensure they are 
properly seated to prevent entry of water.  This is particularly important where 
the collector is located outside or in a wet atmosphere.

	 Faulty seals must be replaced.

2.	 Check operation of solenoid and diaphragm valves.  If it is found necessary to 
replace a diaphragm, refer to Valve disassembly/reassembly.

	 It may be necessary to check operation of the valves while the system is 
pressurised.  Care should be taken to avoid injury.

Every 2 months

1.	 Check connected ducting.  Repair any leaks as necessary.

2.	 Visually check explosion panel (if fitted).  Replace if damaged, corroded or leaking.

Every 6 months

1.	 Check general casing integrity and support structure.  Repair or replace as 
necessary.

2.	 The fan impellor has been dynamically balanced and the fan assembly vibration 
level should be in line with category BV-3, ISO 14694.  An assessment of vibration 
should be made every six months, or after a significant emission, or after any 
misuse and a record kept of measured values.  Excessive vibration levels should 
be investigated and corrected immediately.

	 Vibration monitoring is mandatory on category 2G, 3G and 2D fan 
assemblies.

Annually

1.	 Remove and clean moisture separator filter element.

2.	 Remove drain plug and air inlet connections from compressed air manifold.  Clean 
out any accumulated sludge and inspect to any current local legislation.

	 It may be necessary to remove a diaphragm valve for internal inspection 
purposes.

3.	 If applicable,  check all flameproof enclosures, motors and cable glands for 
corrosion and tightness.

	 In particularly aggressive environments, this period should be more 
frequent.

4.	 If applicable, check collector earthing continuity.

5.	 If applicable, check measures taken to avoid ignition sources are still in place.

6.	 Open the clean air chamber access cover and, by looking through fan inlet eye, 
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inspect fan thoroughly.  If necessary, remove all residual dust accumulation.  
(Although the fan is located on the clean side of the collector, it is possible for 
low quantities of dust to migrate through the filter media).

	 The fan should be inspected immediately after any period of significant 
dust emission, i.e. due to damaged filter media or seal etc.

	 The fan should be inspected immediately if there is any unexpected noise, 
temperature or vibration.

	 The fan should be inspected every twelve months or immediately following 
any misuse.

	 If inspection reveals any damage then the fan must not be put back into 
service until properly repaired or replaced.

Every 2 years

Replace filter cartridges (unless specified otherwise in Scope of Delivery).  Refer to 
Filter cartridge replacement.

Valve disassembly/reassembly

	 Do not overtighten pipe connections.

Refer also to figure 14.

1.	 Using screwdriver unscrew 4 screws to remove bonnet from valve.

2.	 Diaphragm assembly is now accessible for cleaning or replacement.

	 When replacing diaphragm assembly ensure the marking “THIS SIDE OUT” 
faces valve bonnet and bleed hole is in alignment with cavity in vlave body 
and bonnet.  The external contours of diaphragm, body and bonnet must all 
be in alignment.

3.	 Replace bonnet and tighten screws.

	 Torque 7 Nm (±1).  Torque should be applied crosswise.

4.	 After maintenance, operate valve a few times to ensure proper operation.
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Retainer clip*

Coil

Spring washer

Bonnet screw

Solenoid base sub-assembly 
(torque to 20 Nm)

Silencer*

Spring*

Core assembly*

Valve bonnet

Diaphragm*

Bleed hole

Valve body

Figure 14: Diaphragm valve   
*Included in diaphragm valve service kit

Filter cartridge replacement

	 All filter cartridges should be changed at the same time.

	 Removing cartridges requires the use of safety and protective equipment.

	 Filter cartridges cannot be washed and re-used.

	 Do not drop cartridges.

Refer also to figure 15.

1.	 Open contaminated air chamber access door.

2.	 Remove filter cartridge cover by unscrewing wing nut anticlockwise.

3.	 Slowly rotate cartridge from side to side to remove dust that may have 
accumulated on top of cartridge.

4.	 Slide cartridge out of collector along suspension yoke.

	 Dirty cartridges may be heavier than they appear.
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Cartridge suspension yoke

Cartridge

Contaminated air 
chamber access door

Cartridge cover

Airflow damper

Shake/rotate before removing

Figure 15: Cartridge replacement

5.	 Place cartridge into a sealable bag and dispose of the cartridge properly.

	 If in doubt regarding safe disposal of used cartridges, consult your local 
regulations.

6.	 Clean sealing surfaces with a damp cloth.

	 Surface around opening on seal frame must be clean to ensure an airtight 
cartridge seal.

7.	 Slide new cartridge onto suspension yoke.

	 Insert seal-end first.

8.	 Wipe clean cartridge cover seal and replace cover.  Tighten wing nut securely, 
by hand.

	 Do not use tools to tighten wing nut.

	 Check cover is seated and sealed properly.  Seal must be compressed to 
ensure it is airtight.

	 Damaged seals must be replaced.

9.	 Wipe clean contaminated air chamber access door seal.

10.	 Close contaminated air chamber access door.

	 Ensure airflow damper is half-closed before restarting collector.
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Fan assembly removal

	 Isolate electrical power supply.

1.	 Open clean air chamber access door.

2.	 Disconnect electrical cables from terminal box.

3.	 Remove fan securing bolts.

4.	 Remove airflow damper panel or fan box from top of collector, if applicable.

5.	 The fan assembly can now be removed using a suitable lifting arrangement.
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TABLE 1 – FAULT LOCATION

Symptom Possible cause Action

Part loss of 
suction 
(excessive 
pressure 
differential).

Compressed air 
malfunction.

If compressor stopped, rectify compressor fault; check interlocks; 
check motor and supply; check drive.

If compressor OK, check pulses at manifold pressure gauge.

Clean filters, dismantle and clean moisture separator.

Check for excessive water or oil in compressed air supply, and 
possible accumulation in manifold.

No pulses of air to 
valves.

Refer to ’Fault location’ table in controller manual supplied with 
dust collector.

Unit blocked. Check dust container is not overfull. Check starter overloads, 
fuses and interlocks.

Run unit clear*, then remove each cartridge in turn and renew any  
that are damaged.

Motor speed low. Check line voltage, phases, fan motor connections. 

Incorrect fan motor 
rotation. Check electrical connections and transpose if necessary.

Airflow damper 
incorrectly adjusted

Check airflow in duct. Adjust damper control until correct airflow 
is achieved.

Access panels open or 
incorrectly secured

Check all access panels are in place and correctly secured. 
Ensure dust container is properly sealed.

Fan exhaust area 
restricted Check fan exhaust area for obstructions.

Total loss of 
suction.

Fan motor stopped. Check motor supply overloads, fuses and interlocks (if fitted).

Check motor connections and windings.

Unit blocked. Check that dust container is not overfull. Check starter overloads, 
fuses and interlocks.

Run unit clear*, then remove each cartridge in turn and renew any 
that are damaged.

Ducting blocked. Check throughout and clear.

Visible effluent in 
clean air outlet.

Filter cartridges not 
properly sealed.

Check cartridge access covers are seated and seal properly.

Damaged filter cartridge. Damaged cartridges can be identified by the dust present in clean 
air chamber. Withdraw cartridge and renew. 

*To run unit clear, switch off main fan only and allow the controller to perform several complete 
cleaning cycles before switching off compressor etc.

 This procedure is not recommended where explosion panels are fitted, as damage could result to 
the Membrex membrane. In such cases consult with Donaldson.
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TABLE 1 – FAULT LOCATION (CONTINUED)

Symptom Possible cause Action

Total loss of 
suction.

Fan motor stopped. Check motor supply overloads, fuses and interlocks (if fitted).

Check motor connections and windings.

Unit blocked. Check that dust container is not overfull. Check starter overloads, 
fuses and interlocks.

Run unit clear*, then remove each cartridge in turn and renew any 
that are damaged.

Ducting blocked. Check throughout and clear.

Visible effluent in 
clean air outlet.

Filter cartridges not 
properly sealed.

Check cartridge access covers are seated and seal properly.

Damaged filter cartridge. Damaged cartridges can be identified by the dust present in clean 
air chamber.  Withdraw cartridge and renew. 

Dust container 
pressure balance 
(if fitted) not 
working.

Sock filter blocked. Clean sock filter.

Leaking balance pipe 
connection.

Check connections and rectify.

Excessive noise 
from diaphragm 
valve.

Diaphragm valve failure. Check for debris, obstruction, valve wear or diaphragm failure. 
Replace damaged valve or parts.

*To run unit clear, switch off main fan only and allow the controller to perform several complete 
cleaning cycles before switching off compressor etc.

 This procedure is not recommended where explosion panels are fitted, as damage could result to 
the Membrex membrane. In such cases consult with Donaldson.
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SPECIFICATION

	 For other specifications on this product refer to Publication 2707.

	 For controller specifications refer to controller manual.

TABLE 2 – COMPRESSED AIR MANIFOLD DESIGN DETAILS

Design pressure: 7 bar (101.5 psig)
Maximum operating 

pressure, PS: 7 bar (101.5 psig)

Test pressure: 10.3 bar (149.3 psig)

Design temperature: -10° to +65°C
Maximum rating of 

pressure relief device: 17 dm³/s at 6.9 bar (not supplied as standard)

Manifold volume: 5.8 litres (DFPRO 4)
9.5 litres (DFPRO 6 and DFPRO 12)

13.2 litres (DFPRO 8 and DFPRO 16)

Product of pressure and 
capacity:

40.6 bar litres (DFPRO 4)
66.5 bar litres (DFPRO 6 and DFPRO 12)
92.4 bar litres (DFPRO 8 and DFPRO 16)

Material used for manifold 
construction: Structural hollow section

Minimum metal thickness 
before manifold requires 

special inspection:
5 mm

1 bar = 105 Pa

TABLE 3 – COMPRESSED AIR REQUIREMENTS

Collector type
Working 

compressed air 
pressure a

Atmospheric air 
volume - F.A.D. b

Pulse 
duration

Minimum pipe 
diameter c

at 12 sec. intervals b

DFPRO 4-16 6 bar 87 psig 13.5m3/h 100 ms 1/2" NB (25)

a Normal operating pressure.   b Recommended initial settings; these may be varied with experience.
c Sizes suitable for runs of pipe up to 30 m (100ft) in length; for longer runs consult with Donaldson.

1 bar = 105 Pa
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SPARE PARTS LIST

5

13

1

3

14

10

Figure 16: Spare parts identifiction
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Quantity 1

ATEX Area Classification :-

72423 2938 RPM

21.5 CBBI

2020

50 °C Rotation Viewed from Motor CCW

Note 1: 

Note 2: 

Signed: Date:

Name: A. Welbourne Position:

Halifax Fan Ltd

Mistral Works, Unit 11, Brookfoot Business Park, 

Elland Road, Brighouse, West Yorkshire, HD6 2SD, UK

t:   +44 1484 475 123          

e:  sales@halifax-fan.com     w:   www.halifax-fan.com

Registered in England No: 2960571

Size 21.5 CBBI Fan, Handing L90, Direct Drive Arr. 3P, 11 KW 2 Pole motor

………………………………………… 

Safe Area

Year

Rated SpeedFan Serial Number

EU Directive 2006/42/EC (Machinery Directive). The following harmonized standards are applied in relation to 

which, unless by explicit exclusion (see Note 1), conformity is declared: 

EU Directive 2014/30/EU (EMC)

EU Directive 2011/65/EU (Hazardous Waste in Electrical Products)

EU DECLARATION OF CONFORMITY

The declaration of conformity is issued under the sole responsibility of Halifax Fan Ltd.

The fan casing inlet and discharge are excluded from conformity to EU Directive 2006/42/EC. Guarding 

where fitted to the inlet and/or discharge is to prevent contact with the impeller and prevent significant 

objects passing through the fan only. If no casing is supplied, the impeller is excluded from conformity to 

EU Directive 2006/42/EC.

The fan must be installed and maintained according to the relevant standards and instructions of Halifax 

Fan Ltd. 

Certified that the equipment/components detailed hereon have been inspected and tested in accordance 

with the conditions and requirements of BS EN 9001:2015 and unless otherwise noted, conform in all 

respects to the specifications and drawings relevant there to.

15/07/2020

The conformity of the end product according to EU Directive 2006/42/EC has to be established by the 

commissioning party when the fan is fitted to the machinery.

BS EN 349:1993 + A1:2008, ISO 12100:2010, ISO 13857:2008, ISO 14120:2015

Regulation 327/2011 implementing EU Directive 2009/125/EC (Eco Design of Fans). The fan will operate within 

tolerance grade AN3 as laid down in ISO 13348:2007.

Size and Type

Maximum Inlet Temperature

The fan of the declaration described above is in conformity with European Union harmonization legislation:- 

Description:- 



 

INSTALLATION, OPERATION & 

MAINTENANCE INSTRUCTIONS  
 

-------------------------------------------------------------------------------------------------------  

Halifax Fan Limited is registered to BS EN ISO 9001 

 

Halifax Fans are designed with Quality and Safety in mind. In addition, they are: - 

 

Tested and Performance Rated to ISO 13348:2007: Type D. 

 

Balanced to within the limits of: 

BS ISO 21940-11:2016, Grade G6.3 or better. 

 

Vibration levels conform to BS 848-7:2003/ BS ISO 14694:2003 

 

Machinery Directive      2006/42/EC 

EMC Directive                 2014/30/EU 

ATEX Directive                 2014/34/EU 

Eco-Design Directive     2009/125/EC             

 

Document Version Number:  1.14  Release Date: 25/06/2019 
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GENERAL NOTES 

 

This document should be read in full, by the appropriate personnel prior to 

installation/commissioning.  

 

It is assumed that the fan is installed and commissioned upon receipt. If this is 

not the case and the fan is put into storage, ensure that section 8 is adhered 

to with respect to the fan storage. 

Please be aware that your fan is bespoke and therefore there will be sections 

in this manual which are not specifically applicable to your fan.   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

DISCLAIMER 

Every care has been taken in the preparation of the instructions and 

information given on the following pages.  However, it is the responsibility of 

the company installing the fan to ensure the system complies with the 

relevant national and international laws. 
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1. Contact Details 
 

UK SITE (HEAD OFFICE) : 

HALIFAX FAN LTD 

MISTRAL WORKS, UNIT 11 

BROOKFOOT BUSINESS PARK 

ELLAND ROAD, 

BRIGHOUSE 

WEST YORKSHIRE    HD6 2SD 

 

T. +44 (0) 1484 475 123  EMAIL: SALES@HALIFAX-FAN.COM  

WEBSITE:  www.halifax-fan.com  

 

Note: To assist in handling of any request for information or assistance, prior 

to contacting Halifax Fan, please obtain the fan serial number and fan 

type from the fan nameplate.   

 

 

 HALIFAX FAN UK CONTACT NUMBER: +44 1484 475 123 

 

 HALIFAX FAN CHINA CONTACT NUMBER: +86 755 8149 0039 

 

 HALIFAX FAN USA CONTACT NUMBER: +1 330 923 8351 

 

 HALIFAX FAN THAILAND CONTACT NUMBER: +66 2744 3193 – 4 

 

 

 

 

  

mailto:sales@halifax-fan.com
http://www.halifax-fan.com/


Halifax Fan Ltd, Installation, Operation & Maintenance Manual 

 

5 
  

2. Typical Arrangements 

2.1 Direct Drive 
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Star-Delta 

If a motor is wired for star delta start-up there will be six wires plus an earth 

connection. The running current is the average readings at all connections 

multiplied by 3. (1.732). A drawback with this method of starting is the low 

starting voltage and consequently low start-up torque. This needs to be 

considered when sizing motors for use on high inertia applications such as 

fans. 

 

Inverter (VSD) 

 

Generally wired as per DOL. An inverter or variable frequency drive (VSD) 

starts a motor at low frequency whilst making full rated torque available 

without high start-up currents. Starting current should not go above the motor 

FLC if the inverter is correctly set-up to protect the motor against winding 

damage. 

Consult the VSD manufacturer’s instructions. 

Soft Starters 

The use of soft starts on fan drives should be fully investigated to obtain 

correct sizing of motor starter. Please consult our technical department for 

further details. 

 

 

In the event of a claim under warranty, we would require evidence in the 

form of a commissioning certificate (See Appendix A as a guide) that a 

qualified engineer had carried out the necessary procedures and established 

that the fan bearings and grease, belts and motors were in a satisfactory 

condition on commissioning.  
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Flow Sleeves (if fitted for high flow velocity / dust applications) 

 

When flow sleeves are fitted, ensure they are positioned correctly relative 

to the air flow direction. Air must flow into the sleeve as shown. 

 

4.7 Vibration 

The following table is a guide to the correct vibration limits once fans are 

installed. They are based on BS 848-7:2003 and BS ISO 14694:2003. 

 

Application Start Up Alarm Shutdown 

r.m.s r.m.s r.m.s 

Industrial 

Processes 

Rigidly Mounted 

(mm/s) 

4.5 7.1 9.0 

Flexibly Mounted 

(mm/s) 

6.3 11.8 12.5 

Petrochemical & 

Marine 

 

    < 37kW 

Rigidly Mounted 

(mm/s) 

4.5 7.1 9.0 

Flexibly Mounted 

(mm/s) 

6.3 11.8 12.5 

Petrochemical & 

Marine 

 

    >  37kW 

Rigidly Mounted 

(mm/s) 

2.8 4.5 7.1 

Flexibly Mounted 

(mm/s) 

4.5 7.1 11.2 

 

Please refer to Appendix C Commissioning Record sheet. 

4.8 Bearing Temperature 

Fans are used in many different types of applications ranging from high 

temperature industrial process fans, fans exposed to either high or very low 

ambient temperatures, as well as, what might be defined as ‘normal’ 

conditions i.e. zero to 40 °C ambient, standard air handling. 

We also produce fans ranging from less than 1000rpm to over 4000rpm, 

0.55kW to over 1MW in power. 
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As such, the expected bearing operating temperatures will vary, taking into 

account speed, power transmitted, vibration, ambient temperature and fan 

process air temperature. The standard Halifax Fan greases have been 

selected for their excellent lubrication performance over a wide temperature 

range. 

It is not possible to accurately define expected bearing operating 

temperatures. We adopt the industry recognised SKF traffic light concept for 

operational temperature limits of the lubricant. 

In all cases it is important to ensure vibration is within the limits recommended 

and that for high temperature fans, the method of bearing temperature 

protection is satisfactory (this is generally an aluminium cooling impeller 

mounted on the fan shaft between the in-board bearing and the fan side). 

 

4.8.1 SKF traffic light concept ; 

  Do Not Use 

Unreliable performance 

 Reliable performance 

 

 

Universal Grease  

Premium Quality  

Grease  

 

A universal grease combines a mineral oil base fluid with a lithium complex 

soap thickener. It is excellent at temperature, has good corrosion protection 

and good mechanical stability combined with high load carrying capacity. 

 

A premium quality grease which combines a synthetic base fluid with a 

lithium complex soap thickener. This is particularly suited for higher speed 

bearing applications. 

4.8.2 Expect bearing operating temperatures 

It is normal for bearing operating temperature to be up to 60oC above 

ambient. 

Grease Temperature °C 

-50             0                     50                     100                  150                   200                  250 
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Initial operating conditions should be well within the green bands. Over 100oC 

operating temperature the grease life may be reduced. 

4.8.3 Bearing Temperature Alarm and Shutdown settings 

New bearings generally go through a ‘bedding in’ process where 

temperatures gradually rise, peak and stabilise. This process generally lasts 

between 1 and 4 hours. It is recommended that once each bearing has 

stabilised and ‘normal running’ temperature values have been established 

for the entire fan operation cycle, that these readings are recorded and used 

as a base for alarm and shutdown settings. It is important that during the 

‘bedding in process’ and subsequent trip settings, that the operational 

temperature limits of the lubricant are not exceeded. 

Alarm : set at 10°C above ‘normal running’ temperature value  

Shutdown : set at 20°C above ‘normal running’ temperature value 

Note : ‘Normal running’ temperature should allow for variations in ambient 

conditions.  
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5. Maintenance 

5.1 Routine 

Do not attempt any maintenance on a fan unless the electrical supply has 

been locked out or tagged out and the impeller has been secured. 

Maintenance should always be performed by experienced and trained 

personnel.   

The bearing life of the fan will be extended if the impeller is kept clean.  Any 

build-up of dirt on the impeller will eventually create a degree of imbalance. 

This causing vibration which indicates that dynamic load is being applied to 

the bearings and impeller.  The service period between cleaning shut downs 

will vary depending upon the fan application, but a regular maintenance 

program should be established, as required, to prevent any dirt 

accumulating on the impeller.  

 

Periodic inspection (depending on the level of instrumentation and process 

conditions) of rotating components must be made to detect any indication 

of weakening of the rotor because of corrosion, erosion, or metal fatigue. A 

preventive maintenance program is an important aspect of an effective 

safety program.  Investigate any changes to the fan. Consult our technical 

department with any questions concerning changes observed during 

periodic inspections. 

5.2 Component Maintenance 

We use a variety of bought out components, including anti-vibration mounts, 

couplings, motors, seals, acoustic enclosures etc. We will make all our 

suppliers IOM manuals available on request, please ensure you refer to the 

specific manufacturer’s literature before undertaking any maintenance.       

 

Shaft Seals 

Halifax Fans standard shaft seal is a compressed fibre rubbing seal which 

requires minimal maintenance. You should check the seal every 12 months to 

ensure it is clean and if damaged it should be replaced. 

We do however use a wide variety of shaft seals, please contact our 

technical department for further information.  
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5.3 Impeller Removal 

To investigate problems with your fan it may be necessary to remove the 

impeller. This can be done by following the steps below. 

The impeller is fixed to the shaft with either a parallel key and cover plate or a 

taper key. 

 

5.3.1 Impeller removal for fans with a parallel key and cover plate: 

Isolate and lock off power to the fan. 

Remove adjacent ductwork to allow access to the fan inlet. 

Mark existing position then remove front plate/inlet cone assembly. 

The impeller can now be pulled off the motor shaft and withdrawn 

from the fan casing. 

Reverse the process for assembly, fixing the front-plate back in its 

original position. 

Carefully spin the impeller by hand to check for fouling. 
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5.3.2 Impeller removal for fans with a taper key: 

 

Isolate and lock off power to the fan. 

Remove adjacent ductwork to allow access to the fan inlet. 

Mark existing position then remove front plate/inlet cone assembly. 

Remove the taper key with a slide hammer (a video showing the taper 

key removal is available via our website, on our You Tube channel). 

The impeller can now be pulled off the motor shaft and withdrawn 

from the fan casing. 

Reverse the process for assembly, fixing the front-plate back in its 

original position. 

Carefully spin the impeller by hand to check for fouling. 
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5.4 Lubrication 

The lubrication instructions in this section are only applicable to the bearings 

in the Halifax Fan bearing housings provided with our belt driven & direct in 

line fans. For direct drive fans and for lubrication of different bearings and 

motor bearings please consult the respective supplier’s manual. 

 

Halifax Fan bearing units come in a ‘V’ Series and an ‘M’ series; both are 

fitted with 2 grease nipples, one for each bearing, and can be re-greased 

while the fan is running.  See the typical diagrams below to identify the 

location of the grease nipples.  

 

 

 

Depending on the fan application, bearing units can be fitted with either two 

deep groove ball bearings or a deep groove ball bearing and a roller 

bearing. When replacing, fit like for like, if unsure of which bearing unit/ 

bearings the fan has then contact our technical department quoting the 

serial number and fan type.  

 

 

For Oil lubricated bearing units see section 5.4.3  
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5.4.1 Grease Selection 

 

We typically use one of four greases for our fans depending on the 

application and factory. On customers request different greases can be 

used.  

 

For high speed and/or light bearing load applications we use MOBILITH 

SHC100 (UK/USA) or MOBILTEMP SHC 100 (China) combining a synthetic base 

with high quality thickener.  

 

For low/mid speed and medium to heavy bearing load applications we use 

GULF CROWN LC2 (UK/USA) or CASTROL SPHEEROL EPLX 200-2 (China) which 

are based on a mineral oil with lithium complex thickening.  

 

Mixing of incompatible greases will cause a loss of bearing lubrication 

properties and premature bearing failure.  

 

You must check the Lubrication plate on your fan to be sure of which type of 

grease to use The lubrication plate will be fitted on or close to the bearing 

unit. Examples of Lubrication plates are below:  

       

Some equivalent greases are as follows: 

 

 

GULF Crown LC2  

Equivalents 

MOBIL Mobilith SHC100  

Equivalents 

MOBIL MobilTemp SHC 100 

Equivalents 

Type 
ISO 

VG 
Type 

ISO 

VG 
Type ISO VG 

Castrol  
Spheerol EPLX 

200-2  
200 Longtime PD2 95   

FAG   Arcanol TEMP 110 68   

Gulf Crown LC2 200     

Kluber   Kluberplex BEM41-132 120   

Mobil 
Mobilgrease 

XHP 222  
220 Mobilith SHC100 100 

MobilTemp SHC 

100 
100 

Shell Gadus S3 V220C 220 Alvania RL 98   

SKF LGEP2 200 LGMT2 110   

Total Multis EP2 200     
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Warning:  

Do not mix different types of grease. Mixing of incompatible greases will 

cause a loss of bearing lubrication properties and premature bearing failure.  
 

Only Spheerol EPLX 200-2 and GULF Crown LC2 are compatible. No other Halifax Fan 

standard grease combinations should be mixed 

 

5.4.2 Manual Lubrication 

Wipe clean both the grease nipples on the bearing unit 

Use only the correct grease. Ensure the grease gun has been thoroughly 

cleaned out if it previously contained an unsuitable grease. 

Inject the specified amount of grease into the bearings. 

It is important not to over grease the bearings since this may increase the 

running temperature and shorten the bearing life.  

 Note:  

Always follow the safety precautions specified in the grease manufacturer’s 

material safety data sheet. 

 

Lubrication intervals and grease quantities are given in the lubrication table on the 

next page, bearing unit type can typically be found enbossed into the bearing unit 

(see fig. 1 & 2) and will also be indicated in the title box on the GA Drawing. 

 

If you require clarification on which bearings are fitted please contact our technical 

department quoting your serial number and fan type.  

 

  

V Unit Type and Size Unit 

V4 Example 

M Unit Type and Size Unit  

M100 Example 
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Standard Bearing Unit Lubrication Details 

1 Shot = approx. 1.2 grams 

Bearing 

Unit 

Reference 

Bearing 

References 

Bearing 

Dia 

(mm) 

No. of 

Shots 

Frequency (weeks) # 

1000 rpm 1500 rpm 1800 rpm 3000 rpm 3600 rpm 

V1 
6304 C3 

N304 ECP 
20 2 238 156 129 75 61 

V2 
6206 C3 

N206 ECP 
30 2 190 123 101 57 46 

V3 
6307 C3 

N307 ECP 
35 4 173 112 91 50 40 

V4 
6208 C3 

N208 ECP 
40 3 160 102 83 45 35 

V5 
6309 C3 

N309 ECP 
45 5 148 94 76 40 31 

V6 
6211 C3 

N211 ECP 
55 5 130 81 64 31 23 

L4 
6208 C3 

N208 ECP 
40 3 160 102 83 45 35 

L5 
6309 C3 

N309 ECP 
45 5 148 94 76 40 31 

LL5 
6309 C3 

N309 ECP 
45 5 148 94 76 40 31 

M6 
6212 C3 

N212 ECP 
60 6 122 75 59 28 20 

M7 
6213 C3 

N213 ECP 
65 7 115 70 55 24 17 

M8 
6216 C3 

N216 ECP 
80 9 97 56 42 15 8 

M9 
6316 C3 

N316 ECP 
80 13 97 56 42 15 8 

M11/M95 
6220 C3 

N220 ECP 
100 15 78 41 29 5 1 

M12/M100 
6321 C3 

N321 ECP 
105 22 73 38 26 -  -  

M12/M100 

 Hi Speed* 

6221 C3 

(x2) 
105 22  - -  -  2 1 

 
*   DIRECT IN LINE DRIVE 

#  For temperatures exceeding 65ºC the frequency should be halved.  

For vertical units the frequency should be halved. 

 

All figures are for guidance only. For more specific information and for details on specials, 

please contact our technical dept. 
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5.4.3 Oil lubrication 

For oil lubricated bearing units, a sight glass will be fitted as below; 

 

 

 

 

The oil level should be checked with the fan stationary and should be up to the 

centre of the sight glass. 

The oil should be replaced every 12 months (sooner if it becomes distinctly 

discoloured ie black) with the recommended type as per the lubrication plate fitted 

on or close to the bearing unit. 

An example of a lubrication plate: 
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6. Hazardous Area (ATEX Certified 2014/34/EU) 

Under no circumstances should an ATEX certified fan be modified by anyone 

other than a Halifax Fan approved engineer/ technician working in 

accordance with Halifax Fan approval/ instruction. Unauthorized dismantling 

and assembly may introduce the risk of explosion due to incorrect assembly 

and could invalidate the ATEX certificate. 

In order to ensure sound operation of the fan and maintain the explosion 

prevention and protection features provided it is essential that the fan is 

installed, commissioned and maintained correctly. It is a requirement that 

instructions below are adhered to: 

 

Check nameplate (see diagram/ table in section 6.1) displays correct ATEX 

hazardous area certification marking including Equipment Group, Category, 

Gas hazard with Temp Class and/or Dust hazard with maximum surface 

temperature.  

It is essential to check that the fan is certified and suitable for the area for 

which it is being installed into. 

Check the installation type (section 6.1.3). 

Check that the impeller and drive assembly rotate freely. 

Ensure direction of rotation is as per the name-plate. 

 Ensure fan “RATED SPEED” is within 5% of indicated value 

Ensure running current is within Full Load Current indicated on Motor 

nameplate. 

Ensure vibration levels do not exceed the values given in section 4.7. 

Record start up vibration values, fan bearing (if applicable) and motor 

bearing temperatures in the “Start up” section of the Fan Commissioning 

Record - Appendix C. 

 Fan “RATING” is given on nameplate, to maintain the maximum surface 

temperature rating, it is important to ensure that the installed operational 

“Volume” and “Pressure” being provided by the fan is within 5% of indicated 

values. 

Ensure “Maximum Inlet Temperature” indicated on nameplate is not 

exceeded. 

After 4 hours running repeat vibration and bearing temp check as previous 

task and record in relevant section of Appendix C. Also record fan casing 

surface temperature. NOTE it is important that NONE of the recorded 

temperatures exceed the ATEX Gas and Dust surface temperature limits 

indicated on the fan ATEX nameplate. 
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6.1 Understanding your ATEX nameplate 

 

 

 

6.1.1 ATEX Categories 

Check the table below and nameplate on the fan to ensure your fan is 

suitable for the area it’s going into. Equipment for potentially explosive 

atmospheres is divided into two groups, group I equipment for mines and 

group II equipment for places with potentially explosive atmospheres other 

than mines.  Group II is applicable to our fans and is split into three 

categories, category 1, category 2 & category 3. 

 

       Zones / Categories for Dust & Gas 

Area Classification 

Directive 1999/92/EC 

ATEX Classification 

Directive 2014/34/EC 

Zone 0 Category 1 G (gas) 

Zone 1 Category 2 G 

Zone 2 Category 3 G 

Zone 20 Category 1 D (dust) 

Zone 21 Category 2 D 

Zone 22 Category 3 D 

 

Category 1 Equipment is intended for use in areas in which explosive 

atmospheres caused by mixtures of air and gases, vapours or mists or by 

air/dust mixtures are present continuously, for long periods or frequently. 

Equipment of this category shall ensure requisite level of protection even in 

the event of a rare malfunction. 

 

Category 2 Equipment is intended for use in areas in which explosive 

atmospheres caused by mixtures of air and gases, vapours or mists or by 

Category 
Temperature 

Installation Type 
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7. Health & Safety 

Guarding 

Fans inherently contain rotating parts and as such must have guarding to 

cover against all potential hazards. All guarding should be periodically 

checked. 

CE Marking 

All our fans are covered by the CE marking for Incorporation i.e. ‘partly 

completed machines’, which declares that the product complies with the 

essential requirements of the relevant European health, safety and 

environmental protection legislation. Full CE compliance responsibility lies at 

the point of final installation and commissioning. 

Engineers 

The instructions given in this manual are intended to be followed by 

competent electrical and mechanical engineers only. If you are unfamiliar 

with the operation of fans please seek expert advice, do not guess.  

COSHH 

COSHH data sheets are available on request for the grease used in our 

bearing units and motors.  

Isolation 

It is essential that the correct isolation is fitted before attempting any 

maintenance on our fans.  
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8. Storage & Prolonged Standstill 

Bearing- Static Indentation 

The fan and motor should be stored in an area free from any source of vibration 

or shock loading. The tension in the belt drive should be released and the belts 

removed since these are the conditions that would cause premature bearing 

failure due to static indentation. Both the fan and motor shaft should be 

rotated by hand every week prior to commissioning. (See appendix B Fan 

Rotation Record).  

 

Lubrication 

The fan bearings (if applicable) are lubricated in the factory. For the motor 

bearings refer to manufacturer’s documentation. 

 

Check the bearings and grease/ oil in both fan and motor are in satisfactory 

condition and showing no signs of deterioration. 

 

Condensation 

Fans and motors should be stored in a warmed, ventilated store to minimise 

the risk of condensation. 

  

Fans and motors provided with drain holes should have the holes kept open 

and clean.  In storage the motors should be stood such that the drain holes are 

at the lowest point. This will allow any condensation which does form to escape 

 

For Fans and motors without drain holes no action is necessary provided that 

the environment is kept warm and ventilated, although a periodic insulation 

test on the motor is advisable (approximately three monthly) to ensure it is 

maintained above 1 megohm. 

 

If motors are to be used or stored in cold and/or damp environments, we 

recommend the fitting of anti-condensation heaters, the heaters should be 

permanently energised if stored in these conditions.  

 

Ensure the Heater circuit is isolated before inspection. Periodically, the 

insulation resistance to earth should be checked using a 500 volt insulation 

tester. 

 

Remember the following: 

- IF IN A HAZARDOUS AREA USE AN “Ex” MEGGER. 

- DO NOT USE A TEST VOLTAGE IN EXCESS OF 500 VOLTS. 

- DO NOT APPLY TEST TO THERMISTORS (IF FITTED). 

(When checking for continuity of thermistors, voltage must not exceed 6v). 
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9. Trouble Shooting 

Bearing over-temperature 

 

 Are bearing temperatures within the limits in section 4.8.1 and 4.8.2 

 Have the fan bearings been given sufficient time to ‘bed in’  (Refer to section 4.8.3) 

 Excessive lubricant in the bearings  (Refer to section 5.4). Clean and re-grease. 

 Insufficient lubricant in the bearings (Refer to section 5.4.2) 

 Incorrect bearing lubricant used (Refer to section 5.4.1) 

 Incorrect belt-drive/coupling set-up (tension/alignment). Adjust drive-train set-up. (Refer to 

sections 4.4 and 4.5). 

 Bearing unit subjected to excessive vibration (see section below). 

 For fan units subjected to high temperature applications. Ensure all bearing cooling 

protection is in place and operational. 

 Fan unit working over capacity/speed.  

 

Fan performance 

 

 Identify volume, pressure and density design specification. 

 Incorrect direction of rotation. Check name-plate and correct. 

 Low volume. Drive speed too low. See motor section below. Check drive-train. 

 Low volume. Air leakage in system. Check for gaps/leakage in ducting and joints. Repair and 

re-check. 

 Low volume. System resistance is higher than specification. Check for restrictions and all 

dampers are open. 

 High volume. Drive speed too high. See motor section below. 

 High volume.  System resistance is lower than specification. Check for system integrity. 

 Incorrect clearances between impeller and casing.  

 Establish current fan operational duty point and consult Halifax Fan technical dept. 

 

Drive motor over-loading 

 

 Check motor current is within name-plate FLC. 

 Motor tripping on start up. Ensure starter and/or overloads are correctly sized for motor and 

run up time. Due to high inertias, fans have extended run up times and require starting 

equipment capable of withstanding increased currents during starting whilst still protecting 

the motor when running. 

 Ensure fan is not operating at or near free air condition i.e. No or very low system resistance. 

 For high temperature fans not fitted with “cold start” motors, ensure air flow is restricted 

during starting/warming of fan and system. 

 Incorrect motor wiring e.g. in Y or Δ for correct voltage. Rewire per supplier instructions. 

 Motor supply phase currents not equal. Possible motor fault. Contact supplier. 

 Incorrect direction of rotation. Check name-plate and correct. 

 Shaft/impeller not free to rotate. Check for obstruction and remove. 

 Incorrect fan operating duty conditions.  Identify volume, pressure and density design 

specification. 
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Excessive fan vibration 

 

 Are vibration readings within the limits in section 4.7 

 Heavy dirt or damage on the impeller creating an imbalance. Clean/repair and re-balance 

impeller. 

 Mechanical interference on belts/coupling/impeller. Remove interference and re-check. 

 Check for impeller imbalance. Dis-engage drive-train, manually rotate the impeller. Impeller 

stops in same position if out of balance. Re-check for damage and re-balance. 

 Loose bolts/ foundations/dampers. Tighten or replace and re-check. 

 Worn coupling. Replace with new unit. 

 Incorrect belt-drive/coupling set-up (tension/alignment). Adjust drive-train set-up. 

 Fan operating over capacity/speed. Close dampers/reduce speed and re-check. 

 Record vibration spectrum per bearing. Refer to guides in Appendices D and E. 

 Worn drive bearings. Replace and grease unit. 

 

 

 

If further assistance is required, contact the Halifax Fan technical department. 

 

 

IMPORTANT : Before carrying out any physical fan checks, electrical or mechanical, it is important 

to ensure that the fan and its electrical supply are correctly isolated.  



 
 
 
 
 
 
 
 
 
 
 
 
 

SECTION NO. 4. 
 
 
 
 

SPARK ARRESTOR. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 



 
 

 

 

 
 
 

 SparkTrap 
DE Betriebsanleitung (Original)  ...........................  2 
EN Operating Manual  .........................................  29 
FR Notice d'utilisation  ........................................  56 
NL Bedieningshandleiding  .................................  83 
ES Manual de uso  ..............................................  112 
CZ Návod k obsluze  ..........................................  136 
PL Instrukcja obsługi  ........................................  163 
RUS Руководство по эксплуатации  .................  191 



  

KEMPER SparkTRAP Notice d'utilisation - FR 

Contents 

1 General information .............................................................................................. 31 

 Introduction ........................................................................................................... 31 1.1

 References to copyright and industrial property rights .................................... 31 1.2

 Information for the operator ............................................................................... 32 1.3

2 Safety ...................................................................................................................... 33 

 General Information ............................................................................................. 33 2.1

 Information on signs and symbols ...................................................................... 33 2.2

 Labels and signs to be posted by the operator .................................................. 34 2.3

 Safety instructions for the operating personnel ................................................ 34 2.4

 Safety instructions for maintenance and troubleshooting at the 2.5
pre-separator ......................................................................................................... 35 

3 Product description ............................................................................................... 36 

 Intended use .......................................................................................................... 37 3.1

 Reasonably foreseeable misuse ........................................................................... 38 3.2

 Labels and signs on the pre-separator ................................................................ 39 3.3

 Residual risk ........................................................................................................... 40 3.4

4 Transport and storage .......................................................................................... 41 

 Transport ............................................................................................................... 41 4.1

 Storage ................................................................................................................... 41 4.2

5 Installation ............................................................................................................. 42 

 Mechanical assembly ............................................................................................ 42 5.1

 Grounding against electrostatic charges ............................................................ 45 5.2

6 Use .......................................................................................................................... 46 

 Qualification of the operating personnel ........................................................... 46 6.1

7 Maintenance .......................................................................................................... 46 

 Care ........................................................................................................................ 47 7.1

 Maintenance .......................................................................................................... 49 7.2

  



 

KEMPER SparkTRAP Operating Manual - EN 

- 30 - 
Technical modifications and errors expected. 

 

8 Disposal .................................................................................................................. 50 

 Plastics ................................................................................................................... 50 8.1

 Metals ..................................................................................................................... 50 8.2

 Final decommissioning ......................................................................................... 51 8.3

9 Appendix ................................................................................................................ 52 

 Technical specifications ........................................................................................ 53 9.1

 Pressure loss diagrams ......................................................................................... 54 9.2

 Spare parts list ....................................................................................................... 55 9.3

 Accessories ............................................................................................................ 55 9.4

 

Table of figures 
 

Figure 1, Item description ................................................................................................ 36 

Figure 2, Mechanical Assembly (rear view) .................................................................... 43 

Figure 3, Grounding against Electrostatic Charges ....................................................... 45 

Figure 4, Technical Specification ..................................................................................... 53 

  



 

KEMPER SparkTRAP Operating Manual - EN 

- 31 - 
Technical modifications and errors expected. 

1 General information 

 Introduction 1.1

This manual is an essential aid for the proper and safe operation of the 
KEMPER SparkTRAP pre-separator, hereinafter referred to as pre-separator. 

The operating instructions contain important information for the safe, proper and efficient 
operation of the pre-separator. Compliance with this user manual contributes to avoiding 
risks, reduce repair costs and downtime and increase the reliability and lifetime of the pre-
separator. The operating manual must always be available and should be read and applied 
by any person who is authorized to work on or with the pre-separator. 

This includes: 

− operation and troubleshooting during operation, 

− maintenance (care, maintenance, repair),  

− transport, and 

− assembly. 

 References to copyright and industrial property rights 1.2

This operating manual must be kept confidential. It should be only accessible to 
authorized persons. It can only be disclosed to third parties with a written consent 
of the KEMPER GmbH. 

All documents are protected under copyright law. The reproduction and distribution 
of documents, including excerpts, as well as exploitation and communication of its 
contents is not permitted, unless expressly permitted in writing. 

Violations are punishable and will result in liability for damages. All rights to exercise 
industrial property rights are reserved by the KEMPER GmbH.  
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 Information for the operator 1.3

The operating manual is an integral part of the pre-separator. The operator shall ensure 
that the operating personnel take note of this manual. 

The operating manual must be added by the operator to the operating instructions due to 
national regulations for accident prevention and environmental protection, including 
information on regulatory and reporting requirements to meet specific operating 
requirements, e.g., pertaining to work organization, work processes and employed 
personnel. Apart from the instruction manual and the legally binding accident prevention 
provisions applicable in the country and place of use, the recognized technical regulations 
for safe and proper work must also be observed.  

The operator may not make any additions and modification on the pre-separator that 
might affect safety, without the authorization of the KEMPER GmbH! This applies 
particularly to the installation and adjustment of safety devices and safety valves as well as 
for the welding on load-bearing components. The spare parts to be used, must meet the 
technical requirements specified by the KEMPER GmbH. This is always ensured with 
original spare parts! 

Only trained or instructed personnel may operate, maintain, repair and transport pre-
separator. Clearly define the personnel's responsibilities that pertain to the operation, 
maintenance, repair and transport.  
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2 Safety 

 General Information 2.1

The pre-separator is designed and built according to state-of-the-art technology 
and recognized safety rules and regulations. During operation of the pre-separator, 
hazards for the operator or damages to the pre-separator can occur if: 

− operated by untrained or uninformed personnel, 

− not used as intended and/or 

− is maintained improperly. 

 Information on signs and symbols 2.2

 DANGER  

 This is a warning of direct imminent danger that would lead to severe injury 
or death, if the specific instructions are not followed precisely. 

 WARNING  

 Indicates a potentially hazardous situation that could lead to severe 
personal injury or death, if the specific instructions are not followed 
precisely. 

 CAUTION 

 This is a warning of a potentially hazardous situation, with the result of 
minor or moderate injury or property damage, if the specific instructions are 
not followed precisely. 

 NOTE 

 This is a reference to useful information for safe and proper use. 

• The working and/or operating steps are indicated with a bullet. 
The steps must be performed in order from top to bottom. 

− The dash indicates an itemization. 
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 Labels and signs to be posted by the operator 2.3

The operator is obliged, where appropriate, to post additional labels and signs on 
the pre-separator and the surrounding area. 

Such labels and signs can, for example, pertain to the requirement of wearing personal 
protective equipment. 

 

 Safety instructions for the operating personnel 2.4

The pre-separator shall be used in technically perfect condition only and acc. to the 
intended use, in awareness of the safety aspects and hazards, under strict adherence to 
the operating instructions! All errors and especially those that can impair safety must be 
rectified immediately! 

Each person who is charged of the commissioning, operation or maintenance, must have 
fully read and understood this operating manual - in particular Section 2 Sicherheity. It 
would be too late to read it during operation. This only applies to personnel who 
occasionally work on the pre-separator.  

The operating manual must be always at hand and close to the pre-separator. 

No liability is assumed for any damages or injuries caused by the failure to observe these 
operating instructions. 

The relevant accident prevention regulations and other generally recognized safety and 
health rules and regulations must be observed.  

The responsibilities for different activities that pertain to servicing and maintenance must 
be clearly specified and followed. This is the only way that improper handling 
-- especially in dangerous situations -- can be avoided. 

The operator ensures that the operating and maintenance personnel wear personal 
protective equipment. These include in particular safety shoes, safety glasses and gloves. 

Tie back long hair, no loose clothing or jewelry! There is always the danger of getting 
caught somewhere or to be pulled in or dragged along by moving parts! 

Should safety-related changes on the pre-separator occur, the suction must be 
immediately stopped and secured and report the process and the incidence has 
to be reported to the responsible place/authority! 

Work on the pre-separator must be performed only by trained and reliable personnel. 
Observe the minimum age! 

The personnel to be trained, taught, instructed or as part of a general education, may 
only operate on the pre-separator under the supervision of an experienced person! 
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 Safety instructions for maintenance and troubleshooting 2.5
at the pre-separator 
 

Setup, maintenance, repair work and troubleshooting must be performed only when 
the system is switched off. 

For maintenance and repair work, always tighten the loose screws! If required, tighten 
the screws provided with a torque wrench. 

In particular, clean dirt and care products of connections and fittings before 
performing maintenance/repair/care work. 
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3 Product description 

The pre-separator is intended for the separation and elimination of Sparks from 
the outlet air flow. 

 

 
Figure 1, Item description 

 

Item Description 

1 Inspection cover 

2 Swirl nozzle 

3 Separation distance 

4 Annular gap Spark trap 

5 Shut-off valve 

6 Dust collector 

7 Down pipe 
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 Intended use 3.1

The pre-separator is intended for the separation and elimination of Sparks from 
the outlet air flow. The pre-separator is limited to its technical design. The output depends 
on the type of collection equipment and the degree of pollution of the exhaust air. 
For operation, the following conditions must be observed: 

Application - in the metal industry for the deposition of Sparks and dust, which are 
entrained during the suction in welding areas or during thermal cutting. The pre-separator 
may not be used for combustible dust and other materials that can form an explosive 
mixture with air. 

Disposal - separated particles may contain residual traces of harmful substances, they 
must be disposed of in accordance with the environmental regulations. These country-
specific regulations must be observed accordingly. 

Operating condition - A pipeline system connected on the suction side with 
the collection device(s) and the downstream piping system, which leads to the suction 
and filter system. 

For dimensions and further details on the pre-separator, which must be observed, 
see the Technical Specifications. 

 NOTE 

 Observe the instructions in Section 9.1 Technische Datens. 
The instructions must be strictly observed. 
Instructions regarding the intended use also include: 

− safety, 

− operation and control, 

− repair and maintenance 
that are described in this manual. 
Any other use is not intended for this use. The operator of the pre-separator 
is solely responsible for damages that result from an improper use. This also 
applies to unauthorized modifications to the pre-separator. 
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 Reasonably foreseeable misuse 3.2

The operation of the pre-separator cannot be used in industrial areas where requirements 
for explosion protection must be met. Furthermore, the operation is prohibited for: 

 

− Procedures that are not listed under the intended use and in which the sucked 

in air is: 

− mixed with liquids and the resulting contamination of the air flow  

with aerosol and oily vapors; 

− mixed with flammable, combustible dusts and/or with substances which 
may form explosive mixtures or atmospheres; 

− mixed with other aggressive, abrasive dust that damage the pre-separator; 

− mixed with organic, toxic substances/proportions of substances that are 

released during separation of the material.  

− Waste materials such as separated particles may contain harmful substances. 

They must not be disposed of in the domestic waste landfill; the environmentally 
friendly disposal is required. 
 
If the pre-separator is used as intended, no reasonably foreseeable misuse that 

could lead to dangerous situations involving personal injury should be possible. 
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 Labels and signs on the pre-separator 3.3

Sign Meaning*1 Location for the sign 

Type plate with the information: 

− KEMPER GmbH 

Von-Siemens-Str. 20 
DE-48691 Vreden 

− Type  

SparkTRAP DN250, 
DN355, DN450, DN560 

− Year of manufacture: 

1/2013 

− Machine No.: 192341 

− Weight: 65 kg, 85 kg, 
115 kg,155 kg 

 

Flow arrows Flow direction of 
the suction air 

 

 

Protective grounding terminal Next to the grounding points 

 

*1 Example of information on type plate. 
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 Residual risk 3.4

Even if all safety regulations are observed, the residual risk described below, still remains 
during the operation of the pre-separator. 

All persons working on and with the pre-separator must be aware of this residual risk and 
follow the instructions that will prevent these residual risks that lead to accidents or 
damage. 

During set-up and preparation work, it may be necessary to dismantle on-site equipment. 
This creates different residual risks and potential hazards that the operator must become 
aware of: 

 

 WARNING 

 Serious injury to the respiratory tract and organs are possible 
- wear respiratory protection, e.g.,  KEMPER autoflow XP or a 
 Class FFP2 EN 149 dust filter mask.  
Skin contact with cutting smoke, etc. can lead to irritation for people with 
sensitive skin - wear protective clothing. 
Before starting the cutting work, make sure that the pre-separator is 
connected to the operator's existing exhaust and filter system and is up and 
running! 
When using the pre-separator, there is also no fire protection of the 
downstream exhaust and filter system that is 100% guaranteed! 
If there are leaks on the pre-separator and when replacing the dust 
collection, dust can get into the environment, repair leaks immediately and 
clean the contaminated area - wear respiratory protective equipment and 
protective clothing. 
Pockets of embers in the dust collector can possibly lead to a smoldering 
fire - cool dust collector and change as soon as possible, wear protective 
gloves! 
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4 Transport and storage 

 Transport 4.1

 DANGER  

 Life-threatening crushing during transport of the components of 
the pre-separator! 
By improper lifting and transporting the components of the pre-separator 
may tip and fall down! 

• Do not stand or walk under suspended loads!  

• The components of the pre-separator must be secured against falling! 

 

For the transport of the individual components of the pre-separator a pallet truck or forklift 
is to be used. 

 Storage 4.2

All components of the pre-separator should be stored in their original packaging at an 
ambient temperature of -20 ° C to +55 ° C in a dry and clean place. The no other objects 
should be placed on top of the individual components of the pre-separator. 
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5 Installation 

 DANGER  

 Life-threatening injuries during the assembly of the pre-separator by falling 
parts! 
By improper lifting and transporting the components of the pre-separator 
may tip and fall down 

● Do not stand or walk under improperly assembled components 
of the pre-separator! 

● When lifting is required during the assembly, components of 
the pre-separator must be secured from falling! 

● The assembly must only be done by two people. 

● Use appropriate and approved ascending aids and ensure a 
secure standing. 

 NOTE 

 For an independent assembly, the operator of the pre-separator can 
instruct only persons who are familiar with this task. 

 Mechanical assembly 5.1

● Assemble the individual components of the pre-separator as shown in Figure 2 and 
fasten it with the screws provided, the minimum distances (min 600mm) to parts of 
buildings in the area of passenger traffic must be observed. 

● Ensure the correct direction of flow for the swirl nozzle (item 6) and the annular gap 
Spark trap (item 8), they are marked with appropriate flow arrows, which must be 
observed! 

● The formed components (item 12, 13, 14) must be attached with each other at each 
connection point by three evenly circumferentially arranged drill screws. 

● The cable tray (item 21) is only necessary in conjunction with an automatic Spark 
detection (SparkTRAP detect) and must be only installed as a cable guide. 

● Turn the plug with gasket (1/4 ") (item 20) into the sleeve socket of the annular gap 
Spark trap, item 8. 
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Figure 2, Mechanical Assembly (rear view) 
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Item Description Quantity 

1 Flange ring 2 
2 Connection ring 2 
3 Rubber seal, round 6 
4 Rubber seal, rectangular 1 
5 Tailpipe 2 
6 Swirl nozzle 1 
7 Separation pipe 1 
8 Annular gap Spark trap 1 
9 Transition piece 1 
10 Draw latch 160 mm 1 
11 Transition piece for Draw latch DN 160 1 
12 Down pipe DN 160 2 
13 Nipple DN 160 1 
14 Shut-off valve DN 160 1 
16 Hose clamp 160 mm 2 
17 Connecting hose DN 160 1 
18 Lid with opening DN 160 1 
19 Dust collector 30 liter 1 
20 ¼ " plug with seal 1 
21 Cable tray 1 
22 Console l = 1000 mm 1 
23 Sliding piece M8 1 
24 Washer 8.4 x 25 mm 1 
25 Nut M8 1 
26 Threaded rod M8 x 300 mm 1 
27 Pipe bearing halves DN 160 1 
 

● Depending on local conditions, the supports must be provided on areas of the pre-
separator that are marked with "A" or on wall mounts that serve as a supporting 
structure, which are available as accessories (see Section 9.4 Accessoires). 
The supports or wall bracket must be mounted with suitable screws M10 on the local 
attachment points. 

● Attach the console (item 22), behind the dust collector bucket (item19) in such a way 
that it can be centrally positioned under the downpipe (item 12). The downpipe (item 
12) can be fastened with the pipe clamp (item 27) and the mounting parts (item 23, 24, 
25, 26) onto the console (item 22). 

● Install the shut-off valve Pos.14 with the cup facing forward. 

● After installation of the pre-separator open the shut-off valve to allow the separated 
dust to fall into the collection container   
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 Grounding against electrostatic charges 5.2

The grounding of the pre-separator must only be performed by a qualified electrician or by 
trained personnel under the direction and supervision of a qualified electrician in 
accordance with electrical regulations! 

 

 
Figure 3, Grounding against Electrostatic Charges 

 

Item Description Quantity 

1 Grounding cable l = 200mm 4 
2 Grounding cable l = 400mm 4 
3 Grounding cable l = 600mm 1 

 

● A = Cable end must be fastened to the connecting pipe with drill screws. 
● B = Central grounding point of the pre-separator. 
● C = Local grounding point (e.g., equipotential bonding rail) where the pre-separator 

must be connected. 
The grounding cable on the downpipe (item 12) (see Figure2) is fastened with drill screws. 
After assembly, the grounding of the pre-separator must be inspected with a continuity 
tester. 
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6 Use 

Any person who deals with the use, maintenance and repair of the pre-separator must 
have read and understood these operating instructions thoroughly. 

 Qualification of the operating personnel 6.1

For an independent use, the operator of the pre-separator can instruct only persons who 
are familiar with this task. 

Being familiar with this task includes that the persons have been trained according to the 
task and understand the operating manual and the operating instructions in question. 

The pre-separator can only be used by trained personnel. Only in this way can you ensure 
all personnel work in a safety conscious and risk aware manner.  

 

7 Maintenance 

The instructions described in this chapter are meant for reference purposes only. 
Depending on the operating conditions, for further instructions may be required to keep 
the pre-cleaner in an optimal condition. The time intervals indicated refer to a single-shift 
operation.  

The maintenance and repair work described in this chapter, may only be performed by 
specially trained maintenance personnel of the operator. 

The spare parts to be used, must meet the technical requirements specified by 
the KEMPER GmbH. 

This is always ensured with original spare parts. 

Ensure a safe and environmentally sound disposal of materials and replacement parts! 

 

● Observe the safety instructions on the following pages! 
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 Care 7.1

The care of the pre-separator is essentially limited to the replacing of the dust collection 
bucket and the cleaning of all surfaces from dust and debris inside the pre-separator. 

 

 WARNING 

 Skin contact with cutting smoke, etc. can lead to irritation for people with 
sensitive skin! 
Serious injuries to the respiratory organs and ducts can occur! 
To avoid contact and inhalation of dust, use protective clothing, gloves and 
respiratory protection equipment, for example, KEMPER autoflowXP or a 
class FFP2 EN 149 dust filter mask. 
The release of hazardous dust must be avoided during cleaning, so no 
injuries can be caused to persons who perform such task. 
 
Prior to cleaning, make sure that the pre-separator is connected 
to the operator's existing exhaust and filter system and is up and running! 

 

 Note 

 Do not clean the pre-separator with compressed air! 
As a result, dust and/or dirt particles can be released into the  
ambient air. 
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The level in the dust collection bucket must be checked at regular intervals and the dust 
collection bucket must be replaced if necessary. Depending on the type and density of the 
collected dust, it may be necessary that the dust collecting bucket must be removed by 
two people, as the weight can exceed 20 kg. The replacing intervals of the dust collection 
bucket will depend on the type and quantity of the accumulated dust. Therefore, the 
operator must manually check the level on a regular basis be to avoid the over-filling of the 
dust collection bucket. The dust collector must be always replaced in time to avoid 
contamination of the environment! 

When changing the dust collection bucket, the downstream exhaust and filter system can 
remain switched on. 
Proceed as follows (see also Figure 2): 

− Close the shut-off valve Pos. 14. 

− Open the tension ring on the dust collector (item 15) and remove the cover 
(item 18) from the dust collection bucket. 

− In reverse order, replace the dust collection bucket filled (item 15) with a new one. 

− Open the shut-off valve. 

− Close the filled dust collector with the provided cover and plug and label it with 
the information of the contained dust. 

Appropriate care helps to permanently keep the pre-separator in a safe operational 
condition. 

● Clean the pre-separator thoroughly once a month. 
● The outer surfaces of the pre-separator can be cleaned with a suitable industrial 

vacuum cleaner for dust class H. 
● To clean the inside surfaces of the pre-separator proceed as follows: 

− Turn on the exhaust and filter system, so that a negative pressure builds up in the 
pre-cleaner, which reduces the release of dust. 

− Open the two inspection openings item 1 (seeFigure 1). 

− With a brush remove deposits have settled inside the pre-separator. 

− Close the inspection openings.  
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 Maintenance 7.2

A safe function of the pre-separator is positively influenced by a regular inspection and 
maintenance, which should be done at least once a year. 

 WARNING 

 Skin contact with cutting smoke, etc. can lead to irritation for people 
with sensitive skin! 
Repair and maintenance work on the pre-separator must be performed 
only by trained and authorized personnel in accordance with the applicable 
safety and accident prevention regulations! 
 
Serious injuries to the respiratory organs and ducts can occur! 
 
To avoid contact and inhalation of dust, use protective clothing, gloves 
and respiratory protection equipment! 
The release of hazardous dust must be avoided during repair and 
maintenance work, so no injuries can be caused to persons who perform 
such task. 

 

Prior to repair and maintenance work: 

 

− Use only the proper tools for all work. 

− Before the disassembly, label the different components of the pre-separator 
in their sequence. 

− Only original spare parts must be used. 

− Keep the work area of the pre-separator clean, so that no dust is released into 

the environment. 

− In addition to the information provided under Section 7.1, the separation tube 
(item 3) and the downpipe item 7 (see Figure 1) must be disassembled and debris 

inside must be removed. 

− Inspect the pre-separator for damages. 

− Inspect the pre-separator for leaks. 

− Inspect the gate valve item 5 (see Figure1)) for proper operation. 
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8 Disposal 

 WARNING 

 Skin contact with cutting smoke, etc. can lead to irritation for people 
with sensitive skin! 
Disassembly work on the pre-separator must be performed only by 
trained and authorized personnel in accordance with the applicable 
safety and accident prevention regulations! 
 
Serious injuries to the respiratory organs and ducts can occur! 
 
To avoid contact and inhalation of dust, use protective clothing, gloves 
and respiratory protection equipment! 
The release of hazardous dust must be avoided during disassembly, 
so no injuries can be caused to persons who perform such task. 

 

 CAUTION 

 When working on or with the pre-separator, comply with all legal 
obligations for waste disposal and have a proper recycling/disposal! 

 

 Plastics 8.1

The plastics used must be sorted as far as possible. Plastics must be disposed 
in compliance with the legal requirements. 

 Metals 8.2

Separate different metals and dispose. Disposal must be carried by an authorized 
company. 
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 Final decommissioning 8.3

Disassembly work must be done with great care, so that dust adhering to the pre-cleaner is 
not whirled up and no injuries can be caused to persons who perform such task. The work 
area should be separated/identified and whirled up dust must be immediately removed 
with a vacuum cleaner for dust class H! 

Before starting disassembly, all dust remaining in the pre-separator must be removed. For 
this purpose, a suitable vacuum cleaner for dust class H should be used and personal 
protective equipment such as protective clothing, gloves, respiratory protection 
equipment etc. must be used to prevent exposure to hazardous dusts.  

After the disassembly of the pre-separator, the work area must be cleaned.  

Prior to a disassembly with a subsequent disposal the proper disposal of housing parts 
contaminated with cutting dusts must be coordinated and clarified with the regional 
waste disposal company.  
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9 Appendix 

− Technical Specifications 

− Pressure Loss Diagram 

− Spare Parts List 

− Accessories 
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 Technical specifications 9.1

 
Figure 4, Technical Specification 

 

Connection Ø [mm] DN 250 DN 355 DN 450 DN 560 

Recommended flow volume V 
[m³/h] 

2,500 5,000 8,000 12,500 

Max. pressure loss Δp [Pa] 700 700 700 700 

Length A [mm] 2,340 3,240 3,830 4,590 

Height B [mm] 1.120...2.620 1.200...2.700 1.270...2.770 1.350...2.840 

Depth C [mm] 412 570 710 854 

Approx. weight [kg] 65 85 115 155 

Item No.: 196 200 250 196 200 355 196 200 450 196 200 560 
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 Pressure loss diagrams 9.2

  
 

SparkTRAP DN 250 SparkTRAP DN 355 

 

 

 

  

  

  

SparkTRAP DN 450 SparkTRAP DN 560 

 

= recommended application area  

 

  



 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 

SECTION NO. 5. 
 
 
 
 

HEPA FILTER SET. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 











 

 
 
 
 
 
 
 
 
 
 

SECTION NO.6. 
 
 
 
 

EXTRACT ARMS. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



























 

 
 
 
 
 
 
 
 
 
 
 

SECTION NO.7. 
 
 
 
 

ELECTRICALLY ACTUATED LEG DAMPERS. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



 

 
 
 
 
 
 
 
 
 
 
 



 

 
 
 
 
 
 
 
 
 
 
 



 
 
 
 
 
 
 
 
 
 
 



 
 
 
 
 
 
 
 
 
 
 



 
 
 
 
 
 
 
 
 
 
 



 
 
 
 
 
 
 
 
 
 
 



 
 
 
 
 
 
 
 
 
 
 



 
 
 
 
 
 
 
 
 
 
 



 
 
 
 
 
 
 
 
 
 
 



 
 
 
 
 
 
 
 
 
 
 



 
 
 
 
 

























 
 
 
 
 
 
 
 
 
 
 
 

SECTION NO. 8. 
 
 
 
 

BELINO ACTUATED - MODULATING DAMPER. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 













 
 
 
 
 
 
 
 
 
 
 
 

SECTION NO. 9. 
 
 
 
 

ELECTRICAL INFORMATION. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



 



Design Concept. 
 
 
Maximum of 4 out of 11 extract arms to be operational, constant airflow required 
through ductwork, air-bleed damper to modulate when 1 to 4 arms are open. 
 
On shut-down fan to remain running and dampers 9, 10 and 11 to open for 2 
minutes to allow system to clear. 
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SECTION NO.9b. 
 
 
 
 

DIFFERENTIAL PRESSURE SWITCH. 
 

BECK No REF 930.87 RANGE 1000 TO 5000 Pa. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 









 



 
 
 
 
 
 
 
 
 

SECTION NO. 10. 
 
 
 
 

SPARES LIST 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 

 

 

 

 

 

 

EQUIPMENT 
 

1. Primary filter 
 

2. Secondary filter 
 

3. Fan set 
 

4. Extract arms 
 

5. Leg dampers (elec actuated) 
 

6. Modulating dampers (elec actuated) 
 

7. Electrical system 
 
 
 
 
 
 
 
Please note: -  

Major spares fully listed as follows, critical spares in BOLD. 
It may be prudent to hold stock to allow for any emergency repairs to be the L.E.V 
system to be carried out. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Primary Filter DF PRO-4 

4 Cartridges    

1 Door seal type 1 - 10 meters    

1 Door / bin seal type 2 - 10 meters   

4  Diaphragm valve   

4  Repair kit for diaphragm valve   

 

Secondary Filter 

2  H13 - HEPA filters   

2 G4 - CB panel pre-filters   

 

Halifax Fans Chinook 21.5 

1 Fan impellor   

1  11 kw motor ABB IE3   

1 Outlet flexible   

1 Inlet flexible   

4 AV mounts (per set)   

1 Shaft seal and retaining PLT   

 

Extract Arms 

1 Full Ø200 PRX arm inc LED light   

1 Full Ø160 PRX arm inc LED light   

1 PRX-T - tube   

1 PRX - J - joints   

1 PRXSDS - hood   

1 PR - LED    

 

Leg Dampers - Elec / actuated 

1 Ø175 throttle valve, C/W 24 v el-actuator   

1  Ø200 throttle valve C/W 24 v el-actuator   

1 24 v el-actuator   

 

Modulating Damper 

1 Modulating damper C/W 24 v Belimo act   

1 24 v Belimo actuator   

 

Panel Components 

1 11 kw inverter   

1  11 kw MCB   

1 6A MCB   

1 Power supply   

1 CPU   

1 Conveyor   

2 2 pole relays 24 v DC   

1 LED - 16mm - red or green   

1 LED - 22.5mm - amber, red or green   

2 Filter pads for vent fan   

1 Differential pressure switch - 1000 to 5000 pascals   
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	11;14 : Circuit Diagrams IEC - 0001 MAIN PANEL POWER AND INVERTER
	A1;A2 : Circuit Diagrams IEC - 0003 MAIN PANEL PLC I/O (PLC1)

	K7
	11;14 : Circuit Diagrams IEC - 0001 MAIN PANEL POWER AND INVERTER
	A1;A2 : Circuit Diagrams IEC - 0003 MAIN PANEL PLC I/O (PLC1)

	K8
	A1;A2 : Circuit Diagrams IEC - 0004 MAIN PANEL PLC I/O (PLC2)
	11;14;12 : Circuit Diagrams IEC - 0008 MAIN PANEL 24VDC RELAY OUTPUTS

	K9
	A1;A2 : Circuit Diagrams IEC - 0004 MAIN PANEL PLC I/O (PLC2)
	11;14;12 : Circuit Diagrams IEC - 0008 MAIN PANEL 24VDC RELAY OUTPUTS

	K10
	A1;A2 : Circuit Diagrams IEC - 0004 MAIN PANEL PLC I/O (PLC2)
	11;14;12 : Circuit Diagrams IEC - 0008 MAIN PANEL 24VDC RELAY OUTPUTS

	K11
	A1;A2 : Circuit Diagrams IEC - 0004 MAIN PANEL PLC I/O (PLC2)
	11;14;12 : Circuit Diagrams IEC - 0008 MAIN PANEL 24VDC RELAY OUTPUTS

	K12
	A1;A2 : Circuit Diagrams IEC - 0004 MAIN PANEL PLC I/O (PLC2)
	11;14;12 : Circuit Diagrams IEC - 0008 MAIN PANEL 24VDC RELAY OUTPUTS

	K13
	A1;A2 : Circuit Diagrams IEC - 0004 MAIN PANEL PLC I/O (PLC2)
	11;14;12 : Circuit Diagrams IEC - 0008 MAIN PANEL 24VDC RELAY OUTPUTS

	K14
	A1;A2 : Circuit Diagrams IEC - 0004 MAIN PANEL PLC I/O (PLC2)
	11;14;12 : Circuit Diagrams IEC - 0008 MAIN PANEL 24VDC RELAY OUTPUTS

	K15
	A1;A2 : Circuit Diagrams IEC - 0004 MAIN PANEL PLC I/O (PLC2)
	11;14;12 : Circuit Diagrams IEC - 0008 MAIN PANEL 24VDC RELAY OUTPUTS

	K16
	A1;A2 : Circuit Diagrams IEC - 0004 MAIN PANEL PLC I/O (PLC2)
	11;14;12 : Circuit Diagrams IEC - 0008 MAIN PANEL 24VDC RELAY OUTPUTS

	K17
	A1;A2 : Circuit Diagrams IEC - 0004 MAIN PANEL PLC I/O (PLC2)
	11;14;12 : Circuit Diagrams IEC - 0008 MAIN PANEL 24VDC RELAY OUTPUTS

	K18
	A1;A2 : Circuit Diagrams IEC - 0004 MAIN PANEL PLC I/O (PLC2)
	11;14;12 : Circuit Diagrams IEC - 0008 MAIN PANEL 24VDC RELAY OUTPUTS

	K19
	A1;A2 : Circuit Diagrams IEC - 0004 MAIN PANEL PLC I/O (PLC2)
	11;14;12 : Circuit Diagrams IEC - 0008 MAIN PANEL 24VDC RELAY OUTPUTS

	K22
	11;14 : Circuit Diagrams IEC - 0003 MAIN PANEL PLC I/O (PLC1)
	A1;A2 : Circuit Diagrams IEC - 0009 MAIN PANEL 110VAC OUTPUTS

	KM1
	1;2;3;4;5;6 : Circuit Diagrams IEC - 0001 MAIN PANEL POWER AND INVERTER
	A1;A2 : Circuit Diagrams IEC - 0002 MAIN PANEL 24VDC CONTROL AND SAFETY RELAY

	KS1
	A1;A2;T1;IN1;13;14;23;24;33;34;41;42;T2;IN2;T4;IN F/S : Circuit Diagrams IEC - 0002 MAIN PANEL 24VDC CONTROL AND SAFETY RELAY

	KS2
	13;14 : Circuit Diagrams IEC - 0001 MAIN PANEL POWER AND INVERTER
	62;61 : Circuit Diagrams IEC - 0002 MAIN PANEL 24VDC CONTROL AND SAFETY RELAY
	A1;A2 : Circuit Diagrams IEC - 0002 MAIN PANEL 24VDC CONTROL AND SAFETY RELAY
	23;24 : Circuit Diagrams IEC - 0003 MAIN PANEL PLC I/O (PLC1)
	33;34 : Circuit Diagrams IEC - 0008 MAIN PANEL 24VDC RELAY OUTPUTS
	43;44 : Circuit Diagrams IEC - 0009 MAIN PANEL 110VAC OUTPUTS

	KS3
	13;14 : Circuit Diagrams IEC - 0001 MAIN PANEL POWER AND INVERTER
	62;61 : Circuit Diagrams IEC - 0002 MAIN PANEL 24VDC CONTROL AND SAFETY RELAY
	A1;A2 : Circuit Diagrams IEC - 0002 MAIN PANEL 24VDC CONTROL AND SAFETY RELAY
	23;24 : Circuit Diagrams IEC - 0003 MAIN PANEL PLC I/O (PLC1)
	33;34 : Circuit Diagrams IEC - 0008 MAIN PANEL 24VDC RELAY OUTPUTS
	43;44 : Circuit Diagrams IEC - 0009 MAIN PANEL 110VAC OUTPUTS

	LF1
	N;N;E;E;L;L : Circuit Diagrams IEC - 0011 230VAC LIGHTING CIRCUIT

	LF2
	N;N;E;E;L;L : Circuit Diagrams IEC - 0011 230VAC LIGHTING CIRCUIT

	LF3
	N;N;E;E;L;L : Circuit Diagrams IEC - 0011 230VAC LIGHTING CIRCUIT

	LF4
	N;N;E;E;L;L : Circuit Diagrams IEC - 0011 230VAC LIGHTING CIRCUIT

	LF5
	N;N;E;E;L;L : Circuit Diagrams IEC - 0011 230VAC LIGHTING CIRCUIT

	LF6
	N;N;E;E;L;L : Circuit Diagrams IEC - 0011 230VAC LIGHTING CIRCUIT

	LF7
	N;N;E;E;L;L : Circuit Diagrams IEC - 0011 230VAC LIGHTING CIRCUIT

	LF8
	N;N;E;E;L;L : Circuit Diagrams IEC - 0011 230VAC LIGHTING CIRCUIT

	LF9
	N;N;E;E;L;L : Circuit Diagrams IEC - 0011 230VAC LIGHTING CIRCUIT

	LF10
	N;N;E;E;L;L : Circuit Diagrams IEC - 0011 230VAC LIGHTING CIRCUIT

	LF11
	N;N;E;E;L;L : Circuit Diagrams IEC - 0011 230VAC LIGHTING CIRCUIT

	LF12
	N;N;E;E;L;L : Circuit Diagrams IEC - 0011 230VAC LIGHTING CIRCUIT

	LF13
	N;N;E;E;L;L : Circuit Diagrams IEC - 0011 230VAC LIGHTING CIRCUIT

	LF14
	N;N;E;E;L;L : Circuit Diagrams IEC - 0011 230VAC LIGHTING CIRCUIT

	LF15
	N;N;E;E;L;L : Circuit Diagrams IEC - 0011 230VAC LIGHTING CIRCUIT

	LF16
	N;N;E;E;L;L : Circuit Diagrams IEC - 0011 230VAC LIGHTING CIRCUIT

	LF17
	N;N;E;E;L;L : Circuit Diagrams IEC - 0011 230VAC LIGHTING CIRCUIT

	LF18
	N;N;E;E;L;L : Circuit Diagrams IEC - 0011 230VAC LIGHTING CIRCUIT

	LF19
	N;N;E;E;L;L : Circuit Diagrams IEC - 0011 230VAC LIGHTING CIRCUIT

	LF20
	N;N;E;E;L;L : Circuit Diagrams IEC - 0011 230VAC LIGHTING CIRCUIT

	LF21
	N;N;E;E;L;L : Circuit Diagrams IEC - 0011 230VAC LIGHTING CIRCUIT

	LF22
	N;N;E;E;L;L : Circuit Diagrams IEC - 0011 230VAC LIGHTING CIRCUIT

	LF23
	N;N;E;E;L;L : Circuit Diagrams IEC - 0011 230VAC LIGHTING CIRCUIT

	LF24
	N;N;E;E;L;L : Circuit Diagrams IEC - 0011 230VAC LIGHTING CIRCUIT

	LF25
	N;N;E;E;L;L : Circuit Diagrams IEC - 0011 230VAC LIGHTING CIRCUIT

	LF26
	N;N;E;E;L;L : Circuit Diagrams IEC - 0011 230VAC LIGHTING CIRCUIT

	LF27
	N;N;E;E;L;L : Circuit Diagrams IEC - 0011 230VAC LIGHTING CIRCUIT

	M1
	U1;V1;W1 : Circuit Diagrams IEC - 0001 MAIN PANEL POWER AND INVERTER

	P1
	1;2 : Circuit Diagrams IEC - 0002 MAIN PANEL 24VDC CONTROL AND SAFETY RELAY

	P2
	1;2 : Circuit Diagrams IEC - 0003 MAIN PANEL PLC I/O (PLC1)

	P3
	1;2 : Circuit Diagrams IEC - 0003 MAIN PANEL PLC I/O (PLC1)

	P4
	1;2 : Circuit Diagrams IEC - 0003 MAIN PANEL PLC I/O (PLC1)

	P5
	1;2 : Circuit Diagrams IEC - 0003 MAIN PANEL PLC I/O (PLC1)

	P10
	1;2 : Circuit Diagrams IEC - 0005 MAIN PANEL PLC I/O (PLC3)

	P11
	1;2 : Circuit Diagrams IEC - 0005 MAIN PANEL PLC I/O (PLC3)

	P12
	1;2 : Circuit Diagrams IEC - 0005 MAIN PANEL PLC I/O (PLC3)

	P13
	1;2 : Circuit Diagrams IEC - 0005 MAIN PANEL PLC I/O (PLC3)

	P14
	1;2 : Circuit Diagrams IEC - 0005 MAIN PANEL PLC I/O (PLC3)

	P15
	1;2 : Circuit Diagrams IEC - 0005 MAIN PANEL PLC I/O (PLC3)

	P16
	1;2 : Circuit Diagrams IEC - 0005 MAIN PANEL PLC I/O (PLC3)

	P17
	1;2 : Circuit Diagrams IEC - 0012 POINT 1 / POINT 2 CONTROL STATIONS

	P18
	1;2 : Circuit Diagrams IEC - 0012 POINT 1 / POINT 2 CONTROL STATIONS

	P19
	1;2 : Circuit Diagrams IEC - 0013 POINT 3 / POINT 4 CONTROL STATIONS

	P20
	1;2 : Circuit Diagrams IEC - 0013 POINT 3 / POINT 4 CONTROL STATIONS

	P21
	1;2 : Circuit Diagrams IEC - 0004 MAIN PANEL PLC I/O (PLC2)
	1;2 : Circuit Diagrams IEC - 0014 POINT 5 / POINT 6 CONTROL STATIONS

	P22
	1;2 : Circuit Diagrams IEC - 0004 MAIN PANEL PLC I/O (PLC2)
	1;2 : Circuit Diagrams IEC - 0014 POINT 5 / POINT 6 CONTROL STATIONS

	P23
	1;2 : Circuit Diagrams IEC - 0004 MAIN PANEL PLC I/O (PLC2)
	1;2 : Circuit Diagrams IEC - 0015 POINT 7 / POINT 8 CONTROL STATIONS

	P24
	1;2 : Circuit Diagrams IEC - 0004 MAIN PANEL PLC I/O (PLC2)
	1;2 : Circuit Diagrams IEC - 0015 POINT 7 / POINT 8 CONTROL STATIONS

	P25
	1;2 : Circuit Diagrams IEC - 0012 POINT 1 / POINT 2 CONTROL STATIONS
	1;2 : Circuit Diagrams IEC - 0016 POINT 9 / POINT 10 CONTROL STATIONS

	P26
	1;2 : Circuit Diagrams IEC - 0013 POINT 3 / POINT 4 CONTROL STATIONS
	1;2 : Circuit Diagrams IEC - 0016 POINT 9 / POINT 10 CONTROL STATIONS

	P27
	1;2 : Circuit Diagrams IEC - 0017 POINT 11 CONTROL STATION / LAYOUT

	P28
	1;2 : Circuit Diagrams IEC - 0013 POINT 3 / POINT 4 CONTROL STATIONS

	P30
	1;2 : Circuit Diagrams IEC - 0014 POINT 5 / POINT 6 CONTROL STATIONS

	P32
	1;2 : Circuit Diagrams IEC - 0014 POINT 5 / POINT 6 CONTROL STATIONS

	P33
	1;2 : Circuit Diagrams IEC - 0015 POINT 7 / POINT 8 CONTROL STATIONS

	P35
	1;2 : Circuit Diagrams IEC - 0015 POINT 7 / POINT 8 CONTROL STATIONS

	P37
	1;2 : Circuit Diagrams IEC - 0016 POINT 9 / POINT 10 CONTROL STATIONS

	P39
	1;2 : Circuit Diagrams IEC - 0016 POINT 9 / POINT 10 CONTROL STATIONS

	PLC1
	L+;M;E;L+;M;1M;.0;.1;.2;.3;3L+;.0;.1;.2;.3;.4;.5;3M;.4;.5;.6;.7;2M;0;1;.0;.1;.2;.3;.4;.5;.6;.7;.0;.1 : Circuit Diagrams IEC - 0003 MAIN PANEL PLC I/O (PLC1)

	PLC2
	L+;M;E;1M;.0;.1;.2;.3;.0;.1;.2;.3;.4;.5;.4;.5;.6;.7;2M;.6;.7;.0;.1;.2;.3;.4;.5;.6;.7;.0;.1;.2;.3;.4;.5;.6;.7 : Circuit Diagrams IEC - 0004 MAIN PANEL PLC I/O (PLC2)

	PLC3
	L+;M;E;1M;.0;.1;.2;.3;.0;.1;.2;.3;.4;.5;.4;.5;.6;.7;2M;.6;.7;.0;.1;.2;.3;.4;.5;.6;.7;.0;.1;.2;.3;.4;.5;.6;.7 : Circuit Diagrams IEC - 0005 MAIN PANEL PLC I/O (PLC3)

	PLC4
	L+;M;E;1M;.0;.1;.2;.3;.0;.1;.2;.3;.4;.5;.4;.5;.6;.7;2M;.6;.7;.0;.1;.2;.3;.4;.5;.6;.7;.0;.1;.2;.3;.4;.5;.6;.7 : Circuit Diagrams IEC - 0006 MAIN PANEL PLC I/O (PLC4)

	PLC5
	L+;M;E;0L;.0X;.0;1L;4L;.4X;.4;5L;.5X;.5;.1X;2L;6L;.6X;.2X;.2;3L;.3X;.3;.6;7L;.7X;.1;.7 : Circuit Diagrams IEC - 0007 MAIN PANEL PLC I/O (PLC5/PLC6)

	PLC6
	L+;M;E;0M;0;1M;1 : Circuit Diagrams IEC - 0007 MAIN PANEL PLC I/O (PLC5/PLC6)

	Q1
	N;1;2;3;4;5;6 : Circuit Diagrams IEC - 0001 MAIN PANEL POWER AND INVERTER

	QF1
	1;2;3;4;5;6 : Circuit Diagrams IEC - 0001 MAIN PANEL POWER AND INVERTER
	13;24 : Circuit Diagrams IEC - 0003 MAIN PANEL PLC I/O (PLC1)

	QF2
	N;N;1;2 : Circuit Diagrams IEC - 0001 MAIN PANEL POWER AND INVERTER

	QF3
	N;N;1;2 : Circuit Diagrams IEC - 0001 MAIN PANEL POWER AND INVERTER

	QF4
	N;1;2 : Circuit Diagrams IEC - 0001 MAIN PANEL POWER AND INVERTER

	QF5
	1;2;N;N : Circuit Diagrams IEC - 0002 MAIN PANEL 24VDC CONTROL AND SAFETY RELAY

	QF7
	1;2 : Circuit Diagrams IEC - 0001 MAIN PANEL POWER AND INVERTER

	QF8
	1;2 : Circuit Diagrams IEC - 0002 MAIN PANEL 24VDC CONTROL AND SAFETY RELAY

	S1
	1;2 : Circuit Diagrams IEC - 0002 MAIN PANEL 24VDC CONTROL AND SAFETY RELAY
	21;22 : Circuit Diagrams IEC - 0002 MAIN PANEL 24VDC CONTROL AND SAFETY RELAY
	1;2 : Circuit Diagrams IEC - 0002 MAIN PANEL 24VDC CONTROL AND SAFETY RELAY

	S2
	3;4 : Circuit Diagrams IEC - 0002 MAIN PANEL 24VDC CONTROL AND SAFETY RELAY
	3;4 : Circuit Diagrams IEC - 0003 MAIN PANEL PLC I/O (PLC1)

	S3
	1;2 : Circuit Diagrams IEC - 0003 MAIN PANEL PLC I/O (PLC1)
	1;2 : Circuit Diagrams IEC - 0003 MAIN PANEL PLC I/O (PLC1)

	S4
	1;2 : Circuit Diagrams IEC - 0003 MAIN PANEL PLC I/O (PLC1)

	S5
	3;4 : Circuit Diagrams IEC - 0002 MAIN PANEL 24VDC CONTROL AND SAFETY RELAY

	S6
	3;4 : Circuit Diagrams IEC - 0012 POINT 1 / POINT 2 CONTROL STATIONS

	S7
	3;4 : Circuit Diagrams IEC - 0012 POINT 1 / POINT 2 CONTROL STATIONS

	S8
	3;4 : Circuit Diagrams IEC - 0013 POINT 3 / POINT 4 CONTROL STATIONS

	S8A
	1;2 : Circuit Diagrams IEC - 0012 POINT 1 / POINT 2 CONTROL STATIONS

	S8B
	1;2 : Circuit Diagrams IEC - 0012 POINT 1 / POINT 2 CONTROL STATIONS

	S9
	3;4 : Circuit Diagrams IEC - 0013 POINT 3 / POINT 4 CONTROL STATIONS

	S10
	1;2 : Circuit Diagrams IEC - 0012 POINT 1 / POINT 2 CONTROL STATIONS
	3;4 : Circuit Diagrams IEC - 0014 POINT 5 / POINT 6 CONTROL STATIONS

	S11
	3;4 : Circuit Diagrams IEC - 0014 POINT 5 / POINT 6 CONTROL STATIONS

	S12
	1;2 : Circuit Diagrams IEC - 0013 POINT 3 / POINT 4 CONTROL STATIONS
	3;4 : Circuit Diagrams IEC - 0015 POINT 7 / POINT 8 CONTROL STATIONS

	S13
	3;4 : Circuit Diagrams IEC - 0015 POINT 7 / POINT 8 CONTROL STATIONS

	S14
	1;2 : Circuit Diagrams IEC - 0013 POINT 3 / POINT 4 CONTROL STATIONS
	3;4 : Circuit Diagrams IEC - 0016 POINT 9 / POINT 10 CONTROL STATIONS

	S15
	3;4 : Circuit Diagrams IEC - 0016 POINT 9 / POINT 10 CONTROL STATIONS

	S16
	1;2 : Circuit Diagrams IEC - 0014 POINT 5 / POINT 6 CONTROL STATIONS
	3;4 : Circuit Diagrams IEC - 0017 POINT 11 CONTROL STATION / LAYOUT

	S16A
	1;2 : Circuit Diagrams IEC - 0017 POINT 11 CONTROL STATION / LAYOUT

	S16B
	1;2 : Circuit Diagrams IEC - 0017 POINT 11 CONTROL STATION / LAYOUT

	S18
	1;2 : Circuit Diagrams IEC - 0014 POINT 5 / POINT 6 CONTROL STATIONS

	S20
	1;2 : Circuit Diagrams IEC - 0015 POINT 7 / POINT 8 CONTROL STATIONS

	S22
	1;2 : Circuit Diagrams IEC - 0015 POINT 7 / POINT 8 CONTROL STATIONS

	S24
	1;2 : Circuit Diagrams IEC - 0016 POINT 9 / POINT 10 CONTROL STATIONS

	S26
	1;2 : Circuit Diagrams IEC - 0016 POINT 9 / POINT 10 CONTROL STATIONS

	T1
	1;2;3;4 : Circuit Diagrams IEC - 0001 MAIN PANEL POWER AND INVERTER
	T1 : Circuit Diagrams IEC - 0001 MAIN PANEL POWER AND INVERTER

	T2
	L1;+;N;PE;-;-;+ : Circuit Diagrams IEC - 0002 MAIN PANEL 24VDC CONTROL AND SAFETY RELAY

	VF1
	U2;L1;L2;L3;V2;W2;10V 1;GND 2;AI0+ 3;9 +24V;12 AO0+;13 GND;14 T1;15 T2;18 DO0 NC;AI0- 4;DI0 5;DI1 6;DI2 7;DI3 8;DI4 16;DI5 17;GND 28;+24V IN 31;GND IN 32;DI COM2 34;DI COM1 69;19 DO0 NO;20 DO0C;23 DO1 NC;24 DO1 NO;PE;PE2;25 DO1 C;ST0A 24V;ST0A 0V;ST0B 24V;ST0A 0V : Circuit Diagrams IEC - 0001 MAIN PANEL POWER AND INVERTER

	X1
	PE : Circuit Diagrams IEC - 0001 MAIN PANEL POWER AND INVERTER
	U1 : Circuit Diagrams IEC - 0001 MAIN PANEL POWER AND INVERTER
	V1 : Circuit Diagrams IEC - 0001 MAIN PANEL POWER AND INVERTER
	W1 : Circuit Diagrams IEC - 0001 MAIN PANEL POWER AND INVERTER
	PE : Circuit Diagrams IEC - 0001 MAIN PANEL POWER AND INVERTER
	E : Circuit Diagrams IEC - 0001 MAIN PANEL POWER AND INVERTER
	2N : Circuit Diagrams IEC - 0001 MAIN PANEL POWER AND INVERTER
	W1 : Circuit Diagrams IEC - 0001 MAIN PANEL POWER AND INVERTER
	400 : Circuit Diagrams IEC - 0001 MAIN PANEL POWER AND INVERTER
	T2 : Circuit Diagrams IEC - 0001 MAIN PANEL POWER AND INVERTER
	0 : Circuit Diagrams IEC - 0002 MAIN PANEL 24VDC CONTROL AND SAFETY RELAY
	F21 : Circuit Diagrams IEC - 0008 MAIN PANEL 24VDC RELAY OUTPUTS
	F26 : Circuit Diagrams IEC - 0009 MAIN PANEL 110VAC OUTPUTS
	F28 : Circuit Diagrams IEC - 0009 MAIN PANEL 110VAC OUTPUTS
	F29 : Circuit Diagrams IEC - 0009 MAIN PANEL 110VAC OUTPUTS
	F30 : Circuit Diagrams IEC - 0009 MAIN PANEL 110VAC OUTPUTS
	F31 : Circuit Diagrams IEC - 0009 MAIN PANEL 110VAC OUTPUTS
	F32 : Circuit Diagrams IEC - 0009 MAIN PANEL 110VAC OUTPUTS
	F33 : Circuit Diagrams IEC - 0009 MAIN PANEL 110VAC OUTPUTS
	F34 : Circuit Diagrams IEC - 0009 MAIN PANEL 110VAC OUTPUTS
	F23 : Circuit Diagrams IEC - 0009 MAIN PANEL 110VAC OUTPUTS
	F24 : Circuit Diagrams IEC - 0009 MAIN PANEL 110VAC OUTPUTS
	F25 : Circuit Diagrams IEC - 0009 MAIN PANEL 110VAC OUTPUTS

	X3
	5 : Circuit Diagrams IEC - 0002 MAIN PANEL 24VDC CONTROL AND SAFETY RELAY
	6 : Circuit Diagrams IEC - 0002 MAIN PANEL 24VDC CONTROL AND SAFETY RELAY
	9 : Circuit Diagrams IEC - 0002 MAIN PANEL 24VDC CONTROL AND SAFETY RELAY
	10 : Circuit Diagrams IEC - 0002 MAIN PANEL 24VDC CONTROL AND SAFETY RELAY
	51 : Circuit Diagrams IEC - 0003 MAIN PANEL PLC I/O (PLC1)
	39 : Circuit Diagrams IEC - 0003 MAIN PANEL PLC I/O (PLC1)
	50 : Circuit Diagrams IEC - 0003 MAIN PANEL PLC I/O (PLC1)
	39 : Circuit Diagrams IEC - 0003 MAIN PANEL PLC I/O (PLC1)
	62 : Circuit Diagrams IEC - 0003 MAIN PANEL PLC I/O (PLC1)
	39 : Circuit Diagrams IEC - 0003 MAIN PANEL PLC I/O (PLC1)
	53 : Circuit Diagrams IEC - 0003 MAIN PANEL PLC I/O (PLC1)
	39 : Circuit Diagrams IEC - 0003 MAIN PANEL PLC I/O (PLC1)
	54 : Circuit Diagrams IEC - 0003 MAIN PANEL PLC I/O (PLC1)
	39 : Circuit Diagrams IEC - 0003 MAIN PANEL PLC I/O (PLC1)
	55 : Circuit Diagrams IEC - 0003 MAIN PANEL PLC I/O (PLC1)
	39 : Circuit Diagrams IEC - 0003 MAIN PANEL PLC I/O (PLC1)
	62 : Circuit Diagrams IEC - 0004 MAIN PANEL PLC I/O (PLC2)
	63 : Circuit Diagrams IEC - 0004 MAIN PANEL PLC I/O (PLC2)
	64 : Circuit Diagrams IEC - 0004 MAIN PANEL PLC I/O (PLC2)
	59 : Circuit Diagrams IEC - 0004 MAIN PANEL PLC I/O (PLC2)
	65 : Circuit Diagrams IEC - 0004 MAIN PANEL PLC I/O (PLC2)
	66 : Circuit Diagrams IEC - 0004 MAIN PANEL PLC I/O (PLC2)
	67 : Circuit Diagrams IEC - 0004 MAIN PANEL PLC I/O (PLC2)
	70 : Circuit Diagrams IEC - 0004 MAIN PANEL PLC I/O (PLC2)
	59 : Circuit Diagrams IEC - 0004 MAIN PANEL PLC I/O (PLC2)
	71 : Circuit Diagrams IEC - 0004 MAIN PANEL PLC I/O (PLC2)
	72 : Circuit Diagrams IEC - 0004 MAIN PANEL PLC I/O (PLC2)
	73 : Circuit Diagrams IEC - 0004 MAIN PANEL PLC I/O (PLC2)
	74 : Circuit Diagrams IEC - 0004 MAIN PANEL PLC I/O (PLC2)
	59 : Circuit Diagrams IEC - 0004 MAIN PANEL PLC I/O (PLC2)
	75 : Circuit Diagrams IEC - 0004 MAIN PANEL PLC I/O (PLC2)
	76 : Circuit Diagrams IEC - 0004 MAIN PANEL PLC I/O (PLC2)
	77 : Circuit Diagrams IEC - 0004 MAIN PANEL PLC I/O (PLC2)
	61 : Circuit Diagrams IEC - 0004 MAIN PANEL PLC I/O (PLC2)
	60 : Circuit Diagrams IEC - 0004 MAIN PANEL PLC I/O (PLC2)
	59 : Circuit Diagrams IEC - 0004 MAIN PANEL PLC I/O (PLC2)
	80 : Circuit Diagrams IEC - 0005 MAIN PANEL PLC I/O (PLC3)
	79 : Circuit Diagrams IEC - 0005 MAIN PANEL PLC I/O (PLC3)
	81 : Circuit Diagrams IEC - 0005 MAIN PANEL PLC I/O (PLC3)
	82 : Circuit Diagrams IEC - 0005 MAIN PANEL PLC I/O (PLC3)
	83 : Circuit Diagrams IEC - 0005 MAIN PANEL PLC I/O (PLC3)
	84 : Circuit Diagrams IEC - 0005 MAIN PANEL PLC I/O (PLC3)
	79 : Circuit Diagrams IEC - 0005 MAIN PANEL PLC I/O (PLC3)
	85 : Circuit Diagrams IEC - 0005 MAIN PANEL PLC I/O (PLC3)
	86 : Circuit Diagrams IEC - 0005 MAIN PANEL PLC I/O (PLC3)
	87 : Circuit Diagrams IEC - 0005 MAIN PANEL PLC I/O (PLC3)
	90 : Circuit Diagrams IEC - 0005 MAIN PANEL PLC I/O (PLC3)
	79 : Circuit Diagrams IEC - 0005 MAIN PANEL PLC I/O (PLC3)
	91 : Circuit Diagrams IEC - 0005 MAIN PANEL PLC I/O (PLC3)
	92 : Circuit Diagrams IEC - 0005 MAIN PANEL PLC I/O (PLC3)
	93 : Circuit Diagrams IEC - 0005 MAIN PANEL PLC I/O (PLC3)
	94 : Circuit Diagrams IEC - 0005 MAIN PANEL PLC I/O (PLC3)
	79 : Circuit Diagrams IEC - 0005 MAIN PANEL PLC I/O (PLC3)
	95 : Circuit Diagrams IEC - 0005 MAIN PANEL PLC I/O (PLC3)
	96 : Circuit Diagrams IEC - 0005 MAIN PANEL PLC I/O (PLC3)
	97 : Circuit Diagrams IEC - 0005 MAIN PANEL PLC I/O (PLC3)
	0 : Circuit Diagrams IEC - 0005 MAIN PANEL PLC I/O (PLC3)
	173 : Circuit Diagrams IEC - 0005 MAIN PANEL PLC I/O (PLC3)
	174 : Circuit Diagrams IEC - 0005 MAIN PANEL PLC I/O (PLC3)
	0 : Circuit Diagrams IEC - 0005 MAIN PANEL PLC I/O (PLC3)
	175 : Circuit Diagrams IEC - 0005 MAIN PANEL PLC I/O (PLC3)
	176 : Circuit Diagrams IEC - 0005 MAIN PANEL PLC I/O (PLC3)
	177 : Circuit Diagrams IEC - 0005 MAIN PANEL PLC I/O (PLC3)
	167 : Circuit Diagrams IEC - 0005 MAIN PANEL PLC I/O (PLC3)
	170 : Circuit Diagrams IEC - 0005 MAIN PANEL PLC I/O (PLC3)
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