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Introduction
This manual contains important information about the transport, installation, commissioning and
maintenance of the air handling unit. The information it contains is intended to protect you from
possible accidents when using the unit, to prevent damage to the unit and to promote problem-free
operation.
Read this manual carefully before putting your OC Verhulst air handling unit into operation. Familiarise
yourself with the operation and handling of the machine and strictly follow the instructions provided.
The manual must be kept with the air handling unit and retained so that it can be read by everyone.
Transport, installation, commissioning and maintenance must only be carried out by qualified and
trained personnel.
OC Verhulst accepts no liability for damage to persons or materials caused by failure to follow this
manual.
For clarity, important items are indicated in bold along with the text CAUTION. These are important
indications which protect you from danger or which refer to the risk of damage to the unit. Please bear
all these comments in mind.
The data published in this manual are based on the latest information. They may be subject to
subsequent amendments. OC Verhulst reserves the right to change the construction and/or design of
our air handling units without prior notice at any time or to modify previously made deliveries
accordingly.
All OC Verhulst air handling units and associated components are manufactured in accordance with
current internal and external regulations and standards. All products are provided with a CE mark
where necessary. The manufacturing of our products and the associated process are guaranteed in
accordance with ISO 9002.
If you have any questions or would like further clarification on specific issues relating to the unit,
please do not hesitate to contact one of our team in the Repair & Maintenance department on
+31(0)416-672 200.
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Warranty
The general terms and conditions of NVKL (Netherlands Association of Refrigeration Engineering and
Air Treatment Companies) apply to the products of Verhulst Klimaattechniek B.V., hereinafter referred
to as OC Verhulst.
The warranty lapses immediately and automatically if:
Service and maintenance are not carried out strictly in accordance with the instructions, repairs are not
carried out by OC Verhulst personnel or are carried out without the prior written permission of OC
Verhulst.
Changes to the equipment have been made without the prior written permission of OC Verhulst.
Settings and/or safeguards have been changed without the prior written permission of OC Verhulst.
Non-original parts or refrigerants or lubricants other than those prescribed are used.
The equipment has not been placed and/or connected in accordance with the placement and
installation instructions.
The equipment is used improperly, incorrectly, negligently or not in accordance with its type and/or
intended purpose.
The air handling unit is only suitable for treating air in utilities and hospitals, it is a so-called comfort
installation. For industrial and/or process air, a special model is required, which will be described in the
order confirmation.
In the aforementioned cases, OC Verhulst is indemnified against any product liability claims.
In case of a warranty claim, the order number of the respective unit must always be provided.
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3.1.1.1. The type of plate of your OC Verhulst air handling unit

Figure 1: AHU OC Verhulst type plate (ErP compliant)

Figure 2: Ecostar & Verdyn Cool type plate

Here you can find the type, year of construction, order number and capacity of your unit. The contact
details for OC Verhulst are also provided. This plate is fitted on the outside and inside of the unit.
Replacement of pictograms
Missing or damaged pictograms should be (re)affixed as follows.
• Clean the surface with a non-aggressive degreaser
• If necessary, heat the surface with a hairdryer until it is warm to the touch
• Remove the protective sheet from the pictogram sticker and apply the sticker to the surface.
• Press the pictogram firmly and make sure that no air bubbles form underneath.
Do not expose the sticker to water or cleaning agents for 24 hours.
3.2.

Regulations
General

Your OC Verhulst air handling unit presents various risks, including those of a mechanical, electrical
and chemical nature. This section lists various risks and measures taken and provides instructions for
handling your unit safely. Please read this section carefully and familiarise yourself with the safety
aspects before performing any actions or allowing them to take place.
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The safety information in these operating instructions has been compiled as a guide for handling the
unit safely. OC Verhulst does not guarantee the completeness of this information and is therefore not
liable for any inaccuracies.
CAUTION:
Although the OC Verhulst air handling unit is equipped with extensive safety and
protection features, we strongly advise you to exercise caution when operating
the unit. Personal protective equipment should be worn. That includes hearing
protection, eye protection, etc. Working on a unit that is in operation is not
permitted.
CAUTION:
Beware of the danger of loose items of clothing (getting caught) at all times, but
especially in the vicinity of moving parts.
Parts of the unit are under positive pressure when the fans are in operation, while
other parts are under negative pressure. Bear this in mind when opening and
closing the service doors.

General safety instructions
• Always observe the safety regulations, warnings, notes and instructions in this manual.
• Failure to follow the safety regulations, warnings, notes and instructions can lead to personal
injury or damage to the OC Verhulst air handling unit.
• The installation of the OC Verhulst air handling unit must be carried out in accordance with the
general and local building, safety and installation regulations of the local authorities, as well as
the electricity and water supply companies.
• Only an approved installation engineer may install, connect, commission and service the OC
Verhulst air handling unit.
• Instructions for maintenance, cleaning and changing the filters must be strictly followed.
• Modification of the OC Verhulst air handling unit is not permitted.
• It is recommended that a maintenance contract be taken out so that the OC Verhulst air
handling unit can be checked regularly.
• Keep the operating instructions in the vicinity of the OC Verhulst air handling unit for the
duration of its service life.
Your OC Verhulst air handling unit is fitted with a main switch that also serves as an emergency stop
button. The switch therefore has a red control on a yellow background. Switch off the unit by turning
the main switch to the off position in case of emergency.
Before any work is carried out on the air handling units, all equipment must be de-energised.
All live components are designed to be non-contact in order to prevent accidents during maintenance
work (during maintenance work is often carried out with open service doors and the power switched
on). It is very important that the protections fitted by OC Verhulst remain in place or that - if removal for
maintenance is required - the original protections are refitted in the original manner. A number of parts
carrying a safe voltage (<50V) have not been designed to be touch-safe.
Safety instructions for maintenance
The OC Verhulst air handling unit is intended for operation with all service doors and panels fully
closed. The casing of the units itself also protects the user from the risks associated with the
components inside:
•
•
•

Electrical power supply to various components in the unit.
Electric switch compartment.
Hot pipes and surfaces.
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•
•

Sharp edges and surfaces.
Rotating parts with risk of catching or trapping loose clothing or limbs.

These include fans, motors and drives, thermal wheels and drives, as well as volume control dampers
and actuators. Take the effect of fan inertia into account: a fan will run for some time after being
switched off. A fan can also be made to rotate as a result of air movement.
Consider the surface temperatures of the elements in heaters and coolers. It may take some time
before they reach a safe temperature.
Maintenance and service work requires sufficient lighting from the surroundings, a light source built
into the unit or an inspection lamp.
To ensure that only authorised persons have access to the interior of the unit, all service doors and
panels have locks that can only be opened with a special key. Two keys are supplied with each unit.
CAUTION:
Use the locks as intended, and close all service doors and panels completely after opening them.
Make sure that the keys are only available to authorised persons. Do not leave the keys in a lock
or near the OC Verhulst air handling unit. The opening of service doors or panels of a unit in
operation by unauthorised and/or unqualified persons poses a life-threatening danger!

The unit is intended to be operated only with all air ducts, air inlet and air outlet covers fitted correctly.
Do not look into the ventilation hood of an operating unit, as the airflow can forcefully blow out (dust)
particles (risk of damaging the eyes).
Securing
A warning label is attached to your OC Verhulst air handling unit stating: "secure unit before opening".
This means that before opening the unit for service or maintenance work, switch off the unit using the
main switch and lock the main switch in the "off" position using a padlock.
"Securing" also means the removal of any harmful gases and ensuring that extremely cold or hot parts
reach normal temperatures. The fans must also come to a complete stop.
In this way, you can avoid a dangerous situation
during the work should the unit be switched back on.
Consider, in this context, facilities such as a fire
circuit, where fans can be switched on remotely by
force. Switching off and locking the main switch
prevents this kind of risk.
If options with their own electrical supply are
installed, this supply must include an isolator switch.
These isolator switches can also be turned off and
locked with a padlock.
Decommissioning safely
If you intend to take the OC Verhulst air handling unit out of service for a long period of time or
dismantle the unit, please take the following points into account:
•

The unit must be switched off properly.

•

If you intend to leave the unit out of operation for a longer period of time, you must have the
refrigerant pumped out by qualified personnel. The refrigerant circuit must be brought to slight
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overpressure using nitrogen gas. Pressure, suction, liquid and solenoid valves must be open if
present.
•

If the unit is to be dismantled, the oil and refrigerant must be drained and disposed of by
authorised and qualified personnel. (This is in accordance with the decree on substances that
deplete the ozone layer). Local regulations regarding the disposal of refrigerants must be
taken into account. For the Netherlands for example, units delivered after 1 September 2005,
contact should be made with the NVMP Association (Dutch Foundation for the Disposal of
Metal and Electrical Products), in accordance with the WEEE Management Regulations.

CAUTION:
If a unit is installed on a roof, the effect of gusts of wind must be taken into account when opening
and closing service doors.

3.3.

Emergencies

In the event of a fire emergency, the maximum ambient temperature and thus the maximum pressure
in the refrigerant circuit may be exceeded, and this could lead to component failure and the release of
refrigerant. If refrigerant is released in the presence of fire, the refrigerant breaks down into toxic and
irritating substances. Contact with these degradation products must always be avoided.
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Preparations

The following preparations are important for setting up the OC Verhulst air handling unit:
Space
The foundations and set-up must be designed in such a way that there is sufficient space around the
unit for inspection and service work. The need to work safely must be borne in mind. This means a
free space requirement of at least 1.5m wide. Moreover, free space is necessary for unimpeded air
supply and extraction.
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Legend
1. Free space
Supply and exhaust air
Attention must be paid to prevent an air short circuit between the air supply and exhaust. The intake of
fresh outside air must be considered (no exhaust fans or other exhaust openings in the immediate
vicinity of the intake opening).
The unit is designed to operate with the supply and return ducts connected, and potentially with the
exhaust hood and the intake hood (with grille) installed.
Foundation
The foundation must be such that the unit can be set up level, with the load sufficiently supported, and
vibration transmission minimised. The maximum tolerance in height difference is as follows:
Distance between measuring points in metres
1
3
10
15

Maximum permissible tolerance in millimetres
2
3
5
6

For further information see section 4.4Installation.
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CAUTION:
To ensure that the unit functions properly, it must be set up completely level (height
should be compensated with shims under the unit or vibration dampers). Extra care
must be taken if there are parts containing liquid in the unit, to prevent the liquids from
escaping.
CAUTION:
Drilling or screwing into the air handling unit is strictly discouraged. Particular care
should be taken in the vicinity of heaters, coolers and other parts containing liquid, as
well as in the vicinity of parts conducting electricity. The copper pipes of the heater and
cooler are very fragile and must not be damaged. Any damage resulting from any of
these actions will render a warranty claim null and void.
If you have any questions or doubts about the set-up options, please contact OC
Verhulst.
Information on dimensions and weights is given in the technical data mentioned above
and on the scale drawing of your unit.

4.2.

Delivery and transport
Delivery

Every OC Verhulst air handling unit is carefully inspected before it leaves the factory. It is necessary to
check immediately upon receipt that no damage has occurred during transport, especially with regard
to electrical, rotating or liquid-containing parts, but also with regard to non-moving parts such as filters.
Please report any transport damage immediately to the carrier and within 24 hours to OC Verhulst. If
transport damage is not reported within 24 hours, all warranty claims become null and void.
Also check that the delivery is complete (see the packing list), and that the necessary documentation
is present (in the electrical switch compartment).
The air handling unit will be delivered in parts, sections or completely assembled according to its
dimensions and transportability.
Transport to the installation site
When transporting to the installation site, please ensure that the transport and lifting instructions
shown in the drawings below are followed. The lifting equipment used to move the unit must be sound.
Transport damage caused by unpredictable, improvised, broken or worn lifting equipment is not
covered by the OC Verhulst warranty.
When lifting the air handling unit, use the lifting eyes attached to the unit. The hoisting belt must be
attached to the lifting eye with a shackle of sufficient strength. Even weight distribution must be
ensured during vertical transport. In order to prevent damage to the unit walls, hoisting belts should be
used with a so-called equalizer in between.
Please note the stated weight when using the equalizer!
Horizontal and vertical support at the lifting eyes.
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CAUTION:
The following lifting instruction drawings are indicative only. All hoisting will have to be
assessed by the hoisting company in charge. No rights can be derived from these
instructions.

Legend
1. Equalizer wide enough for the cable to run freely from the unit
2. 4 x M16 or M20 shackle

Legend
1. Outrigger (2x), length depends on unit (on average 30cm wider than unit)
2. Chain hoist (2x)
3. Brake castors (2x) or similar
4. 6x hole ø26 for shackle M16 supplied by third party according to DIN 918

Complete manual VKT | AHU | 2019_v7 (09-09-2019)

13

Legend
1. Outrigger, length depends on unit (on average 30cm wider than unit)
2. Fixed connection (lead must be equilateral)
3. Hoisting belt
4. Note: Protective plates (not drawn) are supplied with the unit

Legend
1. Outrigger, length depends on unit (on average 30cm wider than unit)
2. Fixed connection (lead must be equilateral)
3. Hoisting belt
4. 6x hole ø26 for shackle M16 supplied by third party according to DIN 918
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Legend
1. Outrigger, length depends on unit (on average 30cm wider than unit)
2. Fixed connection (lead must be equilateral)
3. Hoisting belt
4. 6x hole ø26 for shackle M16 supplied by third party according to DIN 918

Legend
1. 2x Outrigger, length according to unit (on average 30cm wider than unit)
2x Outrigger along the length of the unit
2. 4x Brake castor used to obtain an even distribution
3. Hoisting belt
4. 8x hole ø26.5 for shackle M16 supplied by third party according to DIN918

Complete manual VKT | AHU | 2019_v7 (09-09-2019)

15

4.3.

Temporary storage

If the OC Verhulst air handling unit cannot be set up permanently straight away, all medium and air
vents must be temporarily closed and the air handling unit must be stored in a dry, ventilated, frostfree and dust-free room.
If the storage time is or reaches longer than 3 months, relax the V belts of the fan motors.
Turn all rotating parts regularly by hand to avoid damage due to being kept stationary.
During storage, sufficient space around and above the air handling unit must be ensured for operation
and maintenance.
4.4.

Installation

It is recommended that assembly and commissioning be carried out by trained OC Verhulst staff.
If assembly and/or commissioning are carried out under the responsibility of a third party, this must be
done according to the accompanying diagram and with the fasteners and sealing tape supplied.
Damage caused by assembly and/or commissioning by parties other than OC Verhulst is not covered
by the warranty.
The installation of the OC Verhulst air handling unit must comply with the general and locally
applicable building, safety and installation regulations of the local authorities and the electricity and
water companies.
Setting up a single-part unit
Check whether the floor or foundation has been constructed in accordance with the regulations above.
If this is not the case, please inform the client and ask them to take care of it.
Mark the location for the unit.
Mark the support points. These support points may be the location of the hoist or a location indicated
on the diagram.
Determine the highest point of the support points. This is the reference point for adjusting the rest of
the unit.
Now determine how much each point must be adjusted in relation to the reference point.
There are two working methods:
1. If a hoist is available, the shims can be placed in the relevant places, possibly with vibration
mats, as indicated in the diagram.
The unit can now be put in place with the hoist.
2. If no hoist is available, the unit can be placed in the marked position.
Now the unit must be lifted slightly at the lifting points with a hoist in order to place the shims,
and potentially anti-vibration mats as well. This can be done point by point as long as it is
done with care. If the height difference is very large, adjust it in stages.
Setting up a multi-part unit
Check whether the floor or foundation has been built in accordance with the regulations mentioned in
section 4.4. If this is not the case, please inform the client and ask them to take care of it.
Mark the location for the unit.
Mark the support points. These support points may be the location of the hoist or a location indicated
on the drawing.
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Determine the highest point of the support points. This is the reference point for adjusting the rest of
the unit.
Now determine how much each point must be adjusted in relation to the reference point.
Partial joints:
a. Cover partial joints with the self-adhesive sealing tape 9x4 provided. Apply to the inner and
outer casing. See figure 1
b. Fit panel locks and counter locks if unit height >920. See figure 2.
c. When assembling the functional parts, the electrical connectors, if present, must be guided
through the appropriate hole.
d. Connect the frame together with M8 bolts.
e. Connect the corners together in the plastic corner profile with M8 bolts. See figure 3.
f. Connect the door frame connection / panel with chipboard screws 4.5x25.
g. Connect door frame connection / door frame to each other with x8 M5 bolts.
h. Connect the panel / panel with locks with a TORX 50 key. See figure 4.
i. Install cover caps. See figure 4.
j. Feed and connect the connectors in the control cabinet.
There are two working methods:
1. If a hoist is available, the shims can be placed in the relevant places and potentially be fitted
with anti-vibration mats as indicated in the drawing.
The unit can now be put in place with the hoist.
2. If no hoist is available, the unit can be placed in the marked position. Now the unit must be
lifted slightly at the lifting points with a lifting device in order to place the shims, and potentially
anti-vibration mats as well. This can be done point by point as long as it is done with care. If
the height difference is very large, adjust it in stages.

CAUTION:
If the unit has integrated cooling technology, it is not permitted to connect it to the
cooling side yourself.
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Legend
(1.) PVC sealing tape 9x4
A = Unit section 1
B = Unit section 2
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Duct connection
The connecting ducts must be installed without tension; this is usually done using flexible connections.
A flexible connection should not be mounted too loosely, as this could obstruct a section of the
supply/exhaust openings. Sometimes ducts are connected directly to the unit. In this case, a
connection flange is supplied as standard.

Legend table 1
1. A is 75% of the stretched length
Electrical connection
4.4.4.1. The supply voltage
For connecting the OC Verhulst air handling unit, use flexible cable with the appropriate diameter for
the power consumption. See the connection details of the unit.
The fuse rating must be equal to or less than the sum of the unit's circuit breakers.
Cable glands have been incorporated in the Verhulst OC air handling unit to carry the power supply
cable and the external signal cables.
The table shows the cable diameters in relation to the maximum fuse rating. Please note that this is
the maximum fuse rating, so less is always allowed. Everything is in accordance with DIN 57100.
Below table is intended for cables at a maximum ambient temperature of 30°C.
cross-section
[mm²]

Maximum fuse [A]

Maximum current [A]

0.75

6

12

1

10

15

1.5

10 **

18

2.5

20

26

4

25

34

6

35

44

10

50

61

16

63

82

25

80

108
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35

100

135

50

160

198

70

200

245

95

250

292

120

315

344

150

315

391

185

400

448

** 16A if only 2 wires are loaded, e.g., a single-phase motor.

4.4.4.2. Measurement and control components
The start command, the external safety devices and any fault signals must be connected to the
terminals provided in the control cabinet according to the wiring diagram.
Supplied sensors etc. must be installed and connected according to the wiring diagram.
Condensate drain
Condensate drains must be installed with the supplied positive and/or negative pressure siphons (see
also section 7.4).

Legend siphon 1
1. Positive pressure
2. Open connection pressure-free drains
3. Negative pressure
4. Sewerage

CAUTION:
A closed connection must not be made to the condensate drainpipe.
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Heater and cooler
To connect the heat exchangers to the heating and cooling network, the inlet
and outlet connection positions indicated in the diagram must be observed. The
connecting pipes must be installed in such a way that the collectors for the heat
exchangers are not forced and/or put under pressure.
The water inlet and outlet pipes must be equipped with a vent and a drain
respectively. Take into account the potential need to disassemble the element
for servicing in future when connecting the pipe system.
A maximum safety thermostat must be fitted when using an electric heating
source.
The counterflow heat exchange principle is used for coolers and heaters.
This connection method is the most efficient. This is particularly the case
with coolers and any Twin Coil systems. Heaters and coolers must be
connected carefully, otherwise the capacity may deviate from the design
by 5% to 15%.
Legend
1. Caution: do not bend
2. Flap
3. Removable

pipe type
[DN]
15
20
25
32
40
50
65
80
100
150
200

pipe diameter
[inch]
1/2
3/4
1
1 1/4
1 1/2
2
2 1/2
3
4
6
8

smooth
[mm]
15
22
28
35
42
-

general connection size
pressured
thread
[mm]
[inch]
18
1/2
22
3/4
28
1
35
1 1/4
42
1 1/2
54
2
-

victaulic
[DN]
50
65
80
100
150
200

See table above for connection diameters with the corresponding connection method. It is possible
that for certain reasons we may deviate from this.

Complete manual VKT | AHU | 2019_v7 (09-09-2019)

21

CAUTION:
Heat exchangers for cold/hot water are compressed with air. DX integrated cooling
systems are compressed with nitrogen.
CAUTION:
If only the cooler is used, it must be filled with glycol to prevent the heat exchanger
from freezing.

If the unit is placed on vibration dampers, compensators must be included in the pipes to any heat
exchanger. These compensators must be installed between the connections of the heat exchanger
and the first fixed supporting point of the pipes.
We also recommend the use of compensators if the unit is not placed on vibration dampers. This
prevents the transmission of vibrations through the hydraulic circuit.
A provision for ventilation must be included at the highest point of the water circuit pipes.
Checklist
Check

Condition
A provision for venting must be included at the highest point of the water circuit pipes.
Condensate drains must be fitted with the negative or positive pressure siphons supplied. (See also
section 7.4).
The supply voltage, start command, external safety devices and any fault signals must be connected to
the terminals provided in the control cabinet according to the wiring diagram.
Supplied sensors etc. must be installed and connected according to the wiring diagram.
The unit is designed to operate with connected supply and return ducts and with an exhaust and intake
hood (with grille).
All components including the housing must be earthed and connected according to NEN EN 60204-I.

4.5.

Commissioning
General

The installer is responsible for the CE marking of the entire installation including the air handling unit.
OC Verhulst must be contacted before any changes to the (technical or non-technical) design of the
air handling unit.
Pre-commissioning check (to be carried out by the installer)
Check

Condition
Connect the power supply to the main switch as shown in the electrical diagram supplied.
Check the points mentioned in section 4.4.7.
Flush the pipe system by running the pump(s) for a while. Then clean the filters in the system.
Check that air intake and exhaust can take place unhindered.
Check that the correct supply voltage is present.
Check that the unit is still level even after the ducts and any pipes have been connected and the system
has been filled.
Water circuits: Check whether the hot water/cold water circuit is sufficiently filled. The valves of the water
pumps must be open. Check whether there is air in the water system and bleed if necessary. The water
pumps should now be started. Check that the pump in the water circuit is rotating in the correct direction
and that the direction of water flow is correct. (It is recommended to indicate both the direction of the
pump rotation and the direction of flow in the pipe network with arrows).
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Integrated cooling: Check that the oil level in scroll compressors is between ½ and ¾ of the sight glass
height. Check that the pressure in the refrigerant circuit corresponds to the pressure of the respective
refrigerant at ambient temperature. Check whether the pressure, suction and liquid valves in the
refrigerant circuit are open.

4.6.

Switch on

Before starting the OC Verhulst air handling unit, the main switch and the control circuit breaker must
be switched on.
(If present) Integrated cooling: Turn on the main and control switch at least 6 hours before starting the
unit to heat the oil in the cartridges of the scroll compressors. The unit will remain locked for one hour
after switching on the mains power. The compressors will always start at the lowest possible capacity.
Increasing this capacity takes place according to the measured temperatures. Minimum turning and
anti-rotation times are observed when switching. When checking the operating conditions, the values
on the electrical diagram can be used.
CAUTION:
Do not start the fans until the ducts and the exhaust and intake hood (grille) have been
installed correctly. Under no circumstances may persons be in the unit when it is
operating.

The unit is released from the Building Management System, time scheduler or via release/overtime
timer (see electrical diagram). Then set the unit switch to the desired position. If the controller does not
present any limiting actions, the unit will start.
VKT
General start-up is described above. In many cases, these units are started and controlled by a
Building Management System. Please refer to the BMS user manual.
Verdyn
General start-up is described above. This unit is equipped with its own PLC with specially developed
software. Please refer to the general description and user operations for the Verdyn. The Verdyn may
be linked to a Building Management System. Please refer to the BMS user manual. (The Verdyn was
available until 2018).
Ecostar
General start-up is described above. This unit is equipped with its own PLC with specially developed
software. Please refer to the general description and user operations for the Ecostar. The Ecostar
settings can be accessed via a web page. It is possible for the Ecostar to be linked to a Building
Management System. Please refer to the BMS user manual.
Basic / VKT Plus
General start-up is described above. This unit is equipped with its own PLC with specially developed
software. Please refer to the general description and user operations for the VKTs. It is possible for the
VKT to be linked to a Building Management System. Please refer to the BMS user manual.
4.7.

Decommissioning

Each component has its own instructions for decommissioning the unit. See section 7. If a component
has no instructions for decommissioning, it requires no further attention during decommissioning.
For a complete decommissioning schedule, see section 8.
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Measurement and control technology for OC Verhulst units
For measurement and control technology, please refer to the user manual supplied with the product,
which can also be found on our website www.oc-verhulst.nl.
Measurement and control technology for the Ecostar is only available on request. Please get in touch
with your contact person at OC Verhulst.
In OC Verhulst units that are frequency-controlled or equipped with EC technology, residual current
devices, neutral earthing or earthing can be used as extra protection, provided that local safety
regulations are observed. An earth fault can cause a direct current in the discharge current. Do not use
type A residual current devices as they are not suitable for DC leakage currents. If residual current
devices are used, they must comply with local regulations. The residual current devices used must be
suitable for protecting a unit with a direct current (DC) in the earth leakage flow (3-phase DC bridge). In
addition, they must be suitable for a high leakage current and for a short discharge current when
switched on.
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Functional description of OC Verhulst units
No table of contents data found.

6.1.

Basic

The Basic is a plug-in air handling unit with heat recovery. The unit is designed to supply fresh outside
air to (part of) a building and to extract an almost equal amount of return air. The supply air is cooled
or heated according to requirements and conditions, using energy recovery from the return air. Energy
recovery takes place in the Basic HR via a High Efficiency counterflow plate heat exchanger, and in
the Basic W via a sorption thermal wheel.
Design types
For options and component descriptions, see section 7.
6.1.1.1. Basic HR
The Basic HR is available for indoor and outdoor installation. The units are available in nominal
capacities from 1,000 to 10,000 m3/h. The HR means that it has a high efficiency counterflow plate
heat exchanger.
In the Basic HR, all components including measurement & control technology are integrated.
6.1.1.2. Basic W
The Basic W is available for indoor and outdoor installation. The units are available in nominal
capacities of 2,000 to 25,000 m3/h. The W means that it has a thermal wheel. In the Basic W, all
components including measurement & control technology are integrated.
6.2.

VKT

The VKT is a versatile air handling unit. The unit can be configured to customer demands and can be
compact and limited, or very extensive, depending on the selected purchase options. The VKT unit
can therefore do any or a combination of the following: supply air, extract air, and air treatment.
Design types
A feature of the VKT is that it is supplied without measurement & control technology. This is added by
third parties after the manufacturing process. The capacity of the VKT can be fully determined at the
time of purchase. All standard components can be built into the VKT.
For options and component descriptions, see section 7.
6.3.

VKT Plus

The VKT Plus is a versatile air handling unit. The unit can be configured to customer demands and
can be compact and limited, or very extensive, depending on the selected purchase options. The VKT
Plus unit can therefore do any or a combination of the following: supply air, extract air, and air
treatment.
Design types
The VKT Plus has integrated measurement & control technology. The capacity of the VKT Plus can be
fully determined at the time of purchase. All standard components can be built into the VKT Plus.
For options and component descriptions, see section 7.
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6.4.

VKT S

The VKT S is a versatile air handling unit. The unit can be configured to customer demands and can
be compact and limited, or very extensive, depending on the selected purchase options. The VKT S
unit can therefore do any or a combination of the following: supply air, extract air, and air treatment.
Design types
In the VKT S, measurement & control technology will be partially integrated. This means that the
necessary plugs and cables will have been supplied, but the unit still requires the necessary control
technology. The capacity of the VKT S can be fully determined at the time of purchase. All standard
components can be built into the VKT S.
For options and component descriptions, see section 7.
6.5.

Verdyn (Cool)

The Verdyn is a plug-in air handling unit with heat recovery. The unit is designed to supply fresh
outside air to (part of) a building and to extract an equal amount of return air. The supply air is cooled
or heated according to requirements and conditions, using energy recovery from the return air. Energy
recovery takes place through a High Efficiency counterflow plate heat exchanger.
Design types
The Verdyn is available for indoor installation (standing unit) and outdoor installation (horizontal unit
with roof). The units are available for air volumes of 2,500, 3,750, 5,000 and 7,500 m3/h.
Measurement & control technology is integrated in the Verdyn.
A feature of the Verdyn is that it is available with integrated cooling in the form of a DX system (Verdyn
Cool). For specifications regarding this integrated cooling technology, please contact our sales
department.
For options and component descriptions, see section 7.
(The Verdyn was available until January 2018).
6.6.

Ecostar

The Ecostar is a plug-in air handling unit with integrated cooling and measurement & control
technology. The unit is designed to supply fresh outside air to (part of) a building and to extract an
equal amount of return air. The supply air is cooled or heated according to requirements and
conditions, using energy recovery from the return air.
Design types
For options and component descriptions, see section 7.

Complete manual VKT | AHU | 2019_v7 (09-09-2019)

26

Component descriptions
Component descriptions ............................................................................................................................... 27
7.1.

Assembly ............................................................................................................................................. 30
31

7.2.

Valves ............................................................................................ Fout! Bladwijzer niet gedefinieerd.
Commissioning ............................................................................................................................ 31
Maintenance ................................................................................................................................ 31
Servomotor .................................................................................................................................. 31
Safety .......................................................................................................................................... 32

7.3.

Outside air intake ................................................................................................................................. 32
Maintenance ................................................................................................................................ 32

7.4.

Siphon .................................................................................................................................................. 32
Commissioning ............................................................................................................................ 33
Maintenance of negative pressure siphon ................................................................................... 33
Maintenance of positive pressure siphon .................................................................................... 34

7.5.

Filters ................................................................................................................................................... 34
Bags, compact and panel filters .................................................................................................. 35

7.5.1.1.

Commissioning ....................................................................................................................... 35

7.5.1.2.

Maintenance ........................................................................................................................... 35

7.5.1.3.

Safety ...................................................................................................................................... 35
Activated carbon filters ................................................................................................................ 36

7.5.2.1.

Commissioning ....................................................................................................................... 36

7.5.2.2.

Maintenance ........................................................................................................................... 36

7.5.2.3.

Safety ...................................................................................................................................... 37
Grease filters ............................................................................................................................... 37

7.5.3.1.

Commissioning ....................................................................................................................... 37

7.5.3.2.

Maintenance ........................................................................................................................... 38

7.5.3.3.

Safety ...................................................................................................................................... 38
Absolute filters ............................................................................................................................. 39

7.5.4.1.

Commissioning ....................................................................................................................... 39

7.5.4.2.

Maintenance ........................................................................................................................... 39

7.5.4.3.

Safety ...................................................................................................................................... 39
Electrostatic filters ....................................................................................................................... 40

7.5.5.1.

Commissioning ....................................................................................................................... 40

7.5.5.2.

Maintenance ........................................................................................................................... 41

7.5.5.3.

Safety ...................................................................................................................................... 41
Manometer standards ................................................................................................................. 42

7.6.

Sound attenuators ................................................................................................................................ 42
Transport and storage ................................................................................................................. 42
Maintenance ................................................................................................................................ 42

Complete manual VKT | AHU | 2019_v7 (09-09-2019)

27

Safety .......................................................................................................................................... 42
Decommissioning ........................................................................................................................ 42
7.7.

Heat recovery ....................................................................................................................................... 42
Plate heat exchanger .................................................................................................................. 42
Commissioning ............................................................................................................................ 43
Transport and storage ................................................................................................................. 43
Maintenance ................................................................................................................................ 43
Safety .......................................................................................................................................... 44

7.8.

Thermal wheel...................................................................................................................................... 44
Commissioning ............................................................................................................................ 44
Transport and storage ................................................................................................................. 45
Maintenance ................................................................................................................................ 45

7.8.3.1.

Thermal wheel rotor ................................................................................................................ 45

7.8.3.2.

Driving the thermal wheel........................................................................................................ 45

7.8.3.3.

Sealing between rotor and thermal wheel housing ................................................................. 45
Safety .......................................................................................................................................... 45

7.9.

Twin Coil .............................................................................................................................................. 45
Commissioning ............................................................................................................................ 46
Transport and storage ................................................................................................................. 46
Maintenance ................................................................................................................................ 46
Safety .......................................................................................................................................... 46

7.10.

Heaters ............................................................................................................................................ 46
Fluid heater ................................................................................................................................. 46

7.10.1.1.

Commissioning ....................................................................................................................... 47

7.10.1.2.

Transport and storage ............................................................................................................. 47

7.10.1.3.

Maintenance ........................................................................................................................... 47

7.10.1.4.

Safety ...................................................................................................................................... 47

7.10.1.5.

Decommissioning .................................................................................................................... 48
Electric heater ............................................................................................................................. 48

7.10.2.1.

Commissioning ....................................................................................................................... 48

7.10.2.2.

Maintenance ........................................................................................................................... 48

7.10.2.3.

Safety ...................................................................................................................................... 48

7.10.2.4.

Decommissioning .................................................................................................................... 48

7.11.

(In)direct fired gas heater ................................................................................................................. 49

7.12.

Steam heater ................................................................................................................................... 49
Commissioning ............................................................................................................................ 49
Transport and storage ................................................................................................................. 49
Maintenance ................................................................................................................................ 49
Safety .......................................................................................................................................... 49
Decommissioning ........................................................................................................................ 49

7.13.

Coolers ............................................................................................................................................ 50

Complete manual VKT | AHU | 2019_v7 (09-09-2019)

28

Water cooler / Changeover battery .............................................................................................. 50
7.13.1.1.

Commissioning ....................................................................................................................... 50

7.13.1.2.

Transport and storage ............................................................................................................. 50

7.13.1.3.

Maintenance ........................................................................................................................... 50

7.13.1.4.

Safety ...................................................................................................................................... 51

7.13.1.5.

Decommissioning .................................................................................................................... 51
DX integrated cooling .................................................................................................................. 51

7.14.

Fans ................................................................................................................................................. 51
Plug fan external motor ............................................................................................................... 51

7.14.1.1.

Commissioning ....................................................................................................................... 51

7.14.1.2.

Transport and storage ............................................................................................................. 52

7.14.1.3.

Maintenance ........................................................................................................................... 52

7.14.1.4.

Safety ...................................................................................................................................... 53

7.15.

Plug fan internal motor..................................................................................................................... 53

7.15.1.1.

Commissioning ....................................................................................................................... 53

7.15.1.2.

Transport and storage ............................................................................................................. 53

7.15.1.3.

Maintenance ........................................................................................................................... 54

7.15.1.4.

Safety ...................................................................................................................................... 54
V belt indirectly driven centrifugal fan .......................................................................................... 54

7.15.2.1.

Commissioning ....................................................................................................................... 54

7.15.2.2.

Transport and storage ............................................................................................................. 55

7.15.2.3.

Maintenance ........................................................................................................................... 55

7.15.2.4.

Safety ...................................................................................................................................... 56

7.16.

Humidifier......................................................................................................................................... 57
Steam humidifier ......................................................................................................................... 57

7.16.1.1.

Commissioning ....................................................................................................................... 57

7.16.1.2.

Transport and storage ............................................................................................................. 58

7.16.1.3.

Maintenance ........................................................................................................................... 58

7.16.1.4.

Decommissioning .................................................................................................................... 58
Adiabatic spray humidifier ........................................................................................................... 59

7.16.2.1.

Commissioning ....................................................................................................................... 59

7.16.2.2.

Transport and storage ............................................................................................................. 59

7.16.2.3.

Maintenance ........................................................................................................................... 59

7.16.2.4.

Decommissioning .................................................................................................................... 60
Adiabatic ultrasonic humidifier ..................................................................................................... 60

7.16.3.1.

Commissioning ....................................................................................................................... 60

7.16.3.2.

Transport and storage ............................................................................................................. 61

7.16.3.3.

Maintenance ........................................................................................................................... 61

7.16.3.4.

Decommissioning .................................................................................................................... 61
Adiabatic pad humidifier .............................................................................................................. 62

7.16.4.1.

Commissioning ....................................................................................................................... 62

Complete manual VKT | AHU | 2019_v7 (09-09-2019)

29

7.16.4.2.

Transport and storage ............................................................................................................. 62

7.16.4.3.

Maintenance ........................................................................................................................... 63

7.16.4.4.

Decommissioning .................................................................................................................... 63
Third party installation in empty humidification section ................................................................ 63

7.17.

Measurement & control technology ................................................................................................. 64

7.18.

Addition in relation to ATEX directive 94/9/EC ................................................................................. 64
Use, maintenance and service work ............................................................................................ 64
Overheating ................................................................................................................................. 64
Sparking ...................................................................................................................................... 64
Replacements and conversions .................................................................................................. 64
Installation ................................................................................................................................... 64
Earthing of the air handling unit ................................................................................................... 65
Commissioning ............................................................................................................................ 65
Inspection .................................................................................................................................... 65

7.19.

Table of items present ..................................................................................................................... 65

CAUTION:
This section contains detailed descriptions of the components used by OC Verhulst in
its air handling units and how to use them correctly. Although as much information as
possible has been collected here, the manufacturer's instructions supplied with each
component must be observed.

In this section all OC Verhulst air handling unit components are described in as many designs as
possible. This means that you should first check which components your unit has before reading the
corresponding descriptions in this manual.
In general, damage or unexpected behaviour due to incorrect or improper use of any of the
components is not covered by the OC Verhulst warranty.
Upon delivery of the unit, each component must be checked for correct delivery, presence and
transport damage. Report any transport damage immediately to the carrier and within 24 hours to OC
Verhulst. Shortcomings, questions or complaints can also be reported to the OC Verhulst customer
service department.
7.1.

Assembly

The OC Verhulst air handling units are constructed from stable sandwich panels. A sandwich panel is
composed of an inner and outer shell of Sendzimir galvanised sheet steel and expanded insulation
material that is fully bonded to the inner and outer shell. This results in an extremely stable sandwich
panel with high wall sound insulation.
When installed outdoors, this sandwich panel is powder-coated as standard with a thickness of 60μ in
the standard colour RAL7035. All other colours are possible at an extra charge. Indoor set-up is
supplied as standard with untreated Sendzimir galvanised panels. For aesthetic reasons, the indoor
set-up is also available coated, at an extra charge.
The entire casing is thermally separated so that there is no risk of condensation. Depending on the
ambient conditions, there is always the possibility that a small amount of condensation may form on
the outside of the casing.
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Ensure that the installation room is well ventilated to prevent condensation.
Strength
Airtightness
Thermal conductivity
Thermal bridging factor

Class D1(M)
Class L1
Class T2
Class TB2

Max. deflection unit wall 4 mm/m
Max. leakage loss 0.15 l/s/m2
Thermal transmittance U = 0.5 - 1 W/m2/K
Thermal bridging factor 0.6-0.75

The sound reduction index; R' of the unit wall according to ISO 140-3:
Centre frequency
R-value

125
20

250
23

500
28

1000
22

2000
43

4000
54

Hz
dB

Maintenance
•
•
•
•

7.2.

Clean the inside and outside of the unit regularly.
Check the unit for damage and repair if necessary.
Check joint sealing and touch it up if necessary.
Check the inspection doors/hatches for proper functioning and airtightness. Adjust or replace
locks if necessary. Check sealing rubber and replace if necessary.

Dampers

The dampers control the air supply to the air handling unit. Dampers can be manually set for a
particular air supply or driven by servomotors.
Commissioning
•
•
•
•

Check the dampers for potential movement. They must be able to stand firmly in position but
be moved by hand.
The damper must be disconnected from the power supply when installed.
Any servomotor must have the correct direction of rotation.
Check the seals and all bolt and screw connections.
Maintenance

•
•
•
•
•
•
•
•

Check the dampers for contamination, damage and corrosion. If necessary, clean with highpressure cleaner or compressed air.
Check the mechanical functioning of the damper.
Check the moving parts for locking and clearance.
The bearings are basically lubricant-free.
Open and closed positions of the servomotor, if applicable, must be checked and adjusted, if
necessary.
The locking device must be checked for manually operated dampers.
Check the seals and replace them if necessary.
After the test run, return any servomotor to the correct position.
Servomotor

Assemble and connect in accordance with assembly instructions and manufacturer's wiring diagrams.
Check that the servomotor is connected to the correct supply voltage. Also check that the direction of
the servomotor rotation is correct.
Check the output to the servomotor.
Check the operation of the spring return function (option).
Always observe the instructions supplied by the motor manufacturer.
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Safety
The motors essentially have a safe voltage up to 42 volts.
Motors above 42 volts must be connected by a certified technician.

The motor contains rotating parts. Caution: risk of entrapment.

Danger: Live wires.
Disconnect the power supply before carrying out any maintenance work.

7.3.

Air intake

This is the space in front of the first component in either the supply or extract air, which in many cases
is the filter. This space has multiple purposes, it ensures a good flow for the next component, provides
space for a volume control damper and allows filters to be removed from the dirty side. In some cases,
a drainage point and a siphon are installed to drain any moisture or rainwater.
Maintenance
Clean the area with a non-aggressive cleaning agent.
Check the condition of the floor compound (optional) and touch it up if necessary. Before reapplying
the floor compound, mechanically clean the substrate and make it free of dust and grease. Then mix
the floor compound in the correct ratio and apply evenly with a minimum layer thickness of 2mm. If in
doubt about sufficient adhesion, first treat the substrate with a primer. Pay close attention to the setting
time for the floor compound and the primer.
Check the negative pressure siphon for any contamination and that it is functioning correctly. See
section 7.4.2.
7.4.

Siphon

Siphons are normally fitted to the bottom of the unit. Their purpose is to drain off excess water from a
cooler or humidifier. There are so-called positive and negative pressure siphons.
An overview of the siphons available from OC Verhulst and their item numbers:
Pressure

Connector

30070076

Negative
pressure
750 Pa

Cooler without extension
Screw thread

30070082

Positive
pressure
1000 Pa

Cooler without extension
Screw thread
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Connector

30070074

Negative
pressure
1000 Pa

Cooler with extension
Screw thread

30070073

Positive
pressure
1000 Pa

Cooler with extension
Screw thread

Item no.

Pressure

Connector

30070075

Negative
pressure
750 Pa

Drain in panel
Adhesive bonding

30070071

Positive
pressure
1000 Pa

Drain in panel
Adhesive bonding

Photo

Unit side

Pressure

Photo

Unit side

Item no.

Commissioning
Check that the correct positive or negative pressure siphon is fitted and properly connected.
Check the seals for leaks.
If it is a siphon with a so-called gooseneck (U shaped), it must be filled with water before
commissioning.
Maintenance of negative pressure siphon
The negative pressure siphon is used on the suction side of the fan. Two types can be used, namely:
a three-part coupling with a non-return valve or a U shaped siphon.
Negative pressure siphon with non-return valve:
- Make sure that the air handling unit is switched off before performing maintenance.
− Dismantle the siphon and clean the siphon parts with water.
− Check the seals for damage and leakage.
− Refit the siphon correctly.
− The siphon does not need to be filled with water. The water level will adjust itself to the correct
level when the machine is started.
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Note When fitting the siphon with non-return valve, please follow the correct order of assembly for
proper siphon operation.
Legend negative pressure siphon with non-return valve
1. Water direction
2. Air direction (negative pressure)

Negative pressure siphon with U shape:
− Make sure that the air handling unit is switched off before performing maintenance.
− Clean the siphon parts with water.
− Check the siphon for damage and leakage.
− After cleaning and inspection, fill the siphon with water to ensure proper functioning.
Maintenance of positive pressure siphon
Positive pressure siphon with U shape:
− Make sure that the air handling unit is switched off before performing maintenance.
− Clean the siphon parts with water.
− Check the siphon for damage and leakage.
− After cleaning and inspection, fill the siphon with water to ensure proper functioning.
Legend positive pressure siphon
1. Filler cap
2. Water direction
3. Air direction (positive pressure)

Watch our instruction video on siphons here (online).
7.5.

Filters

Filters are intended to make the supply and return air free of contaminants in the widest possible
sense. They are mainly intended to make the intake air as clean as possible, but they also keep the
unit and its components clean. Filters do not require maintenance in general, but they should be
checked every six months and replaced when necessary.
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Note: Use a temporary filter if there is a lot of construction dust to prevent overloading and possible
damage to the filters and the unit.
Bags, compact and panel filter
A bag filter, compact filter or panel filter removes contaminants from the air flow, according to the filter
class. For example, a 'Coarse' filter will be used mainly to protect the unit from contamination, while an
ePM10, ePM2.5 and ePM1 filter will remove more fine dust from the air. This is mainly meant to
improve air quality for humans.
7.5.1.1. Commissioning
Check the filter frame and the working parts of the filter for damage, holes and leaks. Do not
accept damaged filters.
• Check that all filters are correctly fitted, also paying attention to the air direction.
• The envelopes of the bag filters must be vertical.
• Check that the correct filter class is fitted according to the unit specifications.
• Check that the pressure differential switch is correctly connected in relation to air and
electricity.
• Calibrate the manometer to the zero position by not allowing air to flow into the unit or by
disconnecting the hoses.
The seal must be firm and tight, and meet the requirements of the corresponding filter class.
•

7.5.1.2. Maintenance
•
•
•
•

Check the filter for contamination, corrosion and damage.
Check whether the seal still meets the requirements of the corresponding filter class.
The manometer must still be correctly adjusted; check this if there is no pressure differential. If
the adjustment is incorrect, readjust it.
Replace the filters when the differential pressure has reached the maximum permissible value.
This maximum permissible value can be found in the AHU specifications.

CAUTION:
Replacing used filters must be done carefully. Make sure that chemically contaminated
items always go to chemical waste. Have the hygienic conditions inspected by
experienced personnel.

7.5.1.3. Safety
Wear personal protective equipment when replacing soiled filters. The degree of protection depends
on the nature of the filter and the harmfulness of the substance. Use at least a dust mask and
preferably also eye protection.
Industrial environments may have contaminated the filters with explosive, infectious or flammable
substances. Under no circumstances should the filters be exposed to open flames or extreme heat.

Wear Personal Protective Equipment: dust mask

Wear Personal Protective Equipment: gloves
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Wear Personal Protective Equipment: clothing

Wear Personal Protective Equipment: eye protection

Explosive Substances
Harmful or irritating substances

Danger: Live wires.
Disconnect the power supply before carrying out any maintenance work.

Activated carbon filters
Activated carbon filters contain activated carbon that is intended to remove contaminants in the form of
odours and small dust particles from the air flow. This technique is used especially in medical spaces
or the process industry, but it is also used for kitchen extraction, etc.
The filters come in the form of cylinders (canisters), sheets or bags. The latter is a combination filter
where activated carbon is combined with an ePM1> 50% filter.
7.5.2.1. Commissioning
Check that the correct type of filter is fitted.
Check the filter frame and the working parts of the filter for damage, holes and leaks. Do not
accept damaged filters.
• For carbon cylinders (canisters), check the seal and bayonet fitting.
• Check the length of time the filter has been in position. Ensure that the filter is replaced or
regenerated after the specified length of time.
• Check that the pressure differential switch (optional) is correctly connected in relation to air
and electricity.
• Calibrate the manometer (optional) to the zero position by not allowing air to flow into the unit
or by disconnecting the hoses.
The seal must be firm and tight, and meet the requirements of the corresponding filter class.
•
•

7.5.2.2. Maintenance
•
•
•
•

Check the filter frame and the working parts of the filter for damage, holes, corrosion and
leaks.
Check whether the seal still meets the requirements of the corresponding filter class.
The manometer must still be correctly adjusted; check this if there is no pressure differential. If
the adjustment is incorrect, readjust it.
Clean or replace the filters if there is a pressure differential or if no odours and gasses are
taken from the air.
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CAUTION:
Replacing used filters must be done carefully. Make sure that chemically contaminated
items always go to chemical waste. Have the hygienic conditions inspected by
experienced personnel.

7.5.2.3. Safety
Wear personal protective equipment when replacing soiled filters. The degree of protection depends
on the nature of the filter and the harmfulness of the substance. Use at least a dust mask and
preferably also eye protection.
Industrial environments may have contaminated the filters with explosive, infectious or flammable
substances. Under no circumstances should the filters be exposed to open flames or extreme heat.

Wear Personal Protective Equipment: dust mask

Wear Personal Protective Equipment: gloves

Wear Personal Protective Equipment: clothing

Wear Personal Protective Equipment: eye protection

Explosive Substances
Harmful or irritating substances

Danger: Live wires.
Disconnect the power supply before carrying out any maintenance work.

Grease filters
Grease filters are meant to collect grease in the air flow to protect the AHU components.
7.5.3.1. Commissioning
•
•

Check the filter frame and the working parts of the filter for damage, holes and leaks. Do not
accept damaged filters.
Check that all filters are fitted properly. Pay particular attention to the air direction here.
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•
•
•
•
•

Check that the correct filter class is fitted.
Check that the manometer (optional) and/or pressure differential switch (optional) is/are
installed and functioning correctly. To do this, set the manometer to zero while there is no
differential pressure in the unit.
Check the seals around the edges of the filter. Check whether they correspond to the filter
class used.
Check that the pressure differential switch is correctly connected in relation to air and
electricity.
Calibrate the manometer to the zero position by not allowing air to flow into the unit or by
disconnecting the hoses.
7.5.3.2. Maintenance

•
•
•
•

Check the filter frame and the working parts of the filter for damage, holes, corrosion and
leaks.
Check whether the seal still meets the requirements of the corresponding filter class.
The manometer must still be correctly adjusted; check this if there is no pressure differential. If
the adjustment is incorrect, readjust it.
Replace or clean the filters if the pressure differential has reached the maximum permissible
value. This maximum permissible value can be found in the AHU specifications.

CAUTION:
Replacing used filters must be done carefully. Make sure that chemically contaminated
items always go to chemical waste. Have the hygienic conditions inspected by
experienced personnel.

7.5.3.3. Safety
Wear personal protective equipment when replacing soiled filters. The degree of protection depends
on the nature of the filter and the harmfulness of the substance. Use at least a dust mask and
preferably also eye protection.
Industrial environments may have contaminated the filters with explosive, infectious or flammable
substances. Under no circumstances should the filters be exposed to open flames or extreme heat.

Wear Personal Protective Equipment: dust mask

Wear Personal Protective Equipment: gloves

Wear Personal Protective Equipment: clothing

Wear Personal Protective Equipment: eye protection
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Explosive Substances
Harmful or irritating substances

Danger: Live wires.
Disconnect the power supply before carrying out any maintenance work.

Absolute filters
Absolute filters are designed to remove the smallest polluting particles from the air flow. Here, a higher
pressure is needed to get the air through the filter, but it results in air that is useful in intensive process
industry or medical applications.
7.5.4.1. Commissioning
•
•
•
•
•
•
•

Check the filter frame and the working parts of the filter for damage, holes, corrosion and
leaks. Do not accept damaged filters.
The filter wall must be finished and glued on site, i.e., when the AHU is installed in its final
position.
The absolute filter is in the positive pressure section unless otherwise specified.
The filters are always fitted at the last minute. Pay attention to the correct air direction. Check
the AHU specifications to ensure that the correct filter class has been supplied/installed. Only
accept filters that are completely sealed and supplied with a certificate.
Check the seals around the edges of the filter. Check whether they correspond to the filter
class used.
Check that the differential pressure switch is correctly connected in relation to air and
electricity.
Calibrate the manometer to the zero position by not allowing air to flow into the unit or by
disconnecting the hoses.
7.5.4.2. Maintenance

•
•
•
•

Check the filter frame and the working parts of the filter for damage, holes, corrosion and
leaks.
Check whether the seal still meets the requirements of the corresponding filter class.
The manometer must still be correctly adjusted; check this if there is no pressure differential. If
the adjustment is incorrect, readjust it.
Replace the filters when the differential pressure has reached the maximum permissible value.
This maximum permissible value can be found in the AHU specifications.

CAUTION:
Replacing used filters must be done carefully. Make sure that chemically contaminated
items always go to chemical waste. Have the hygienic conditions inspected by
experienced personnel.

7.5.4.3. Safety
Wear personal protective equipment when replacing soiled filters. The degree of protection depends
on the nature of the filter and the harmfulness of the substance. Use at least a dust mask and
preferably also eye protection.
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Industrial environments may have contaminated the filters with explosive, infectious or flammable
substances. Under no circumstances should the filters be exposed to open flames or extreme heat.

Wear Personal Protective Equipment: dust mask

Wear Personal Protective Equipment: gloves

Wear Personal Protective Equipment: clothing

Wear Personal Protective Equipment: eye protection

Explosive Substances
Harmful or irritating substances

Danger: Live wires.
Disconnect the power supply before carrying out any maintenance work.

Electrostatic filters
The passing air is ionised so that dust particles become electrically charged and are then attracted to
grounded collectors. Gravity causes the dust particles to fall into a container. There will often be some
kind of shaking mechanism to remove the dust particles from the collector.
7.5.5.1. Commissioning
Make sure that no electrical voltage is present on (parts of) the air handling unit.
Check the filter frame and the working parts of the filter for damage, holes and leaks. Do not
accept damaged filters.
• Check that all filters are correctly fitted, also paying attention to the air direction.
• Check that the pressure differential switch (optional) is correctly connected in relation to air
and electricity
• Calibrate the manometer (optinal) to the zero position by not allowing air to flow into the unit or
by disconnecting the hoses.
• The seal must be firm and tight, and meet the requirements of the corresponding filter class.
Please also refer to the manufacturer's user manual for proper commissioning.
•
•
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7.5.5.2. Maintenance
CAUTION:
Before any work is carried out on the electrical filter, the power must be disconnected
from the entire air handling unit at least 15 minutes beforehand.

•
•
•

Check the filter frame and the working parts of the filter for damage, holes, corrosion and
leaks.
Check whether the seal still meets the requirements of the corresponding filter class. The
manometer must still be correctly adjusted; check this if there is no pressure differential. If the
adjustment is incorrect, readjust it.
Clean the filters if there is a pressure differential.

The electrostatic filter is very high maintenance. For full maintenance instructions, see the
manufacturer's instructions.
7.5.5.3. Safety
Wear personal protective equipment when replacing soiled filters. The degree of protection depends
on the nature of the filter and the harmfulness of the substance. Use at least a dust mask and
preferably also eye protection.
Industrial environments may have contaminated the filters with explosive, infectious or flammable
substances. Under no circumstances should the filters be exposed to open flames or extreme heat.
The electrostatic filter is live. Always have work on this component carried out by experienced
personnel.

Wear Personal Protective Equipment: dust mask

Wear Personal Protective Equipment: gloves

Wear Personal Protective Equipment: clothing

Wear Personal Protective Equipment: eye protection

Explosive Substances
Harmful or irritating substances
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Danger: Live wires.
Disconnect the power supply before carrying out any maintenance work.

Pressure gauge standards
•
•
•
•
•
7.6.

Minihelic 0-250 Pa
Minihelic 0-500 Pa
Magnehelic 0-500 Pa
Magnehelic 0-1000 Pa
Magnesense according to jump position 0-250 / 0-500 / 0-1250 Pa. Mount and connect in
accordance with installation instructions and the manufacturer's wiring diagram.

Sound attenuators

Sound attenuators are used to reduce the fan noise in the connection openings of the air handling unit
to an acceptable level.
Transport and storage
Ensure that the sound attenuator is secured sufficiently in the AHU. Prevent moisture ingress during
long-term storage by, for example, blocking the inlet and outlet sides of the sound attenuator.
Maintenance
•
•
•
•

Sound attenuator casing checked for contamination and corrosion. If necessary, clean,
remove corrosion and/or repair damage.
Check the fleece covering the damper material for damage. Repair if necessary.
Check the damper material for moisture penetration and mould formation. If this is the case,
remove the source and dry and clean the damper.
If a floor compound has been applied under the sound attenuator, check it for damage.
Safety

The edges of the sound attenuator casing may be sharp.

Decommissioning
Prevent moisture ingress during long-term storage by, for example, blocking the inlet and outlet sides
of the sound attenuator.
7.7.

Heat recovery

OC Verhulst air handling units that supply and extract air can be equipped with heat recovery.
Plate heat exchanger
There are 2 types of plate exchangers: one works according to the crossflow principle and the other
according to the counterflow principle. They are constructed and function in the same way, only the air
flow is different. Both can be made of plastic or aluminium and are often fitted with a bypass. This
bypass makes it possible to regulate the exchanger outlet temperature.
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Legend Counterflow heat
exchanger
1. Outside air
2. Return air
3. Exhaust air
4. Supply air

Legend Crossflow exchanger
1. Outside air
2. Return air
3. Exhaust air
4. Supply air

Commissioning
•
•
•
•
•
•
•

Check the heat exchanger for damage and air leaks internally and externally.
Check the bypass damper, if present, for proper functioning. To do this, the servomotor must
be briefly unlocked.
Check the servomotor for the correct direction of rotation.
Check for unobstructed airflow at the inlet and outlet.
The condensate drain with corresponding siphon must be installed for the return air, supply
siphon is optional.
Check that the pressure differential switch, if present, is connected and adjusted according to
the manufacturer's instructions.
Check that the compartments are clean.

CAUTION:
Differential pressure across the exchanger must not be too great. This may cause
damage to the plate exchanger. Please refer to the accompanying manufacturer's
instructions
Transport and storage
Cover the plate exchanger during storage, if necessary. If not, spray the plate exchanger with
compressed air when starting up again.
Maintenance
•
•
•
•

Check the plate exchanger for contamination every six months, clean with dry compressed air
if necessary.
Clean the floor coating, check for damage and touch up if necessary.
Check the functioning of the siphon.
Check all seals around the exchanger.
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•
•

Pressure differential switch: Check that the pressure differential across the plate exchanger is
not too great. Please refer to the accompanying manufacturer's instructions.
Check the bypass damper and servomotor for proper functioning and wear.
Safety

Plate exchangers can be sharp.

The servomotors of the bypass dampers are live and contain moving parts.

Danger: Live wires.
Disconnect the power supply before carrying out any maintenance work.

7.8.

Thermal wheel

The thermal wheel, a rotating heat exchanger, exchanges energy between the supply and extract air
flows. The energy from one air flow is temporarily stored in the thermal wheel before being released to
the other air flow. It may also be the case that the thermal wheel has a special coating that allows
energy, in the form of moisture, to be exchanged.
A so-called purge sector (optional) prevents the transfer of contaminated air from the return to the
supply. The thermal wheel is speed controlled in order to achieve the best possible efficiency. It is
controlled by the control unit by means of a 0-10 Volt signal to the variable speed drive of the thermal
wheel. When the thermal wheel is not in use, it should be regular turned to prevent sagging and to
clean the rotor.
Legend Thermal wheel
1. Outside air
2. Supply air
3. Exhaust air
4. Return air

Commissioning
•
•
•
•
•
•
•
•

Mechanical check: the wheel must be straight and rotatable by hand.
Check for any damage to the wheel.
There must be no dirt in the wheel.
Check the sealing and adjustment of the wheel.
Check whether the purge sector is positioned correctly.
Check that the wheel is connected according to the manufacturer's instructions and by an
authorised technician.
The controller must be set correctly.
Settings must be as specified by the manufacturer.
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•
•
•

Check that the rotation monitor is present and connected.
Check that the belt is properly mounted.
General electrical rules and regulations must be observed.
Transport and storage

If necessary, cover the heat exchanger to protect against dust during storage. If this is not done, the
thermal wheel can be made dust-free using compressed air.
Maintenance
7.8.3.1. Thermal wheel rotor
The rotor should be checked regularly (at least twice a year) through the inspection doors/hatches in
front of and behind the thermal wheel for possible dust adhesion. In case of heavy soiling, the rotor
surface can be cleaned with a soft brush or with a vacuum cleaner, with the rotor running. Depending
on the nature of the contamination and the type of rotor, cleaning can take place using steam, water or
compressed air. If excessive contamination occurs, the filter must be checked, replaced or enhanced.
Check the rotor bearing for noise. Please contact OC Verhulst to replace the bearings.
7.8.3.2. Driving the thermal wheel
The rotor is driven by a drive motor with a belt that runs around the outside of the rotor. The tension of
the belt should be checked after approx. 100 operating hours.
The correct tension of the belt can be achieved by adjusting the motor bracket.
The bearing for the drive motor is lubricated for life. Check drive motor for damage.
The wiring in the section must be checked.
7.8.3.3. Sealing between the rotor and the thermal wheel casing
The sealing strips are fitted in the correct position during assembly. During inspections, the circuit seal
and the centre partition must be checked and, if necessary, adjusted to be as close to the rotor as
possible.
Safety
The element consists of very thin aluminium foil and is not only fragile but
also very sharp.
Despite the low rotational speed of the rotor, there is a risk of entrapment
between the rotor and the casing.

Danger: Live wires.
Disconnect the power supply before carrying out any maintenance work.

7.9.

Twin Coil

The Twin Coil is a heat recovery system with strictly separated air flow where energy is recovered
through fluid.
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Commissioning
•
•
•
•
•
•
•
•
•
•
•
•

Check for damage to pipes and fins, adjust fins if necessary.
The Twin Coil must be equipped with venting and drain nipples in the pipe system.
Pipes must be connected according to the counterflow principle unless otherwise indicated.
Connect pipes to the collector with the correct tools to prevent distortion of the circuit pipes.
Check that the drip tray under the Twin Coil is correctly fitted.
Check that the outlet at the drip tray has sufficient capacity.
Check that the correct siphon is fitted (positive pressure or negative pressure) and for the
correct pressure differential head. See section 7.4.
Check that the droplet eliminator behind the Twin Coil is correctly positioned. Also pay
attention here to the correct air direction.
Supply pipes to the heater must be insulated.
Fill the Twin Coil system with a water-glycol mixture or other antifreeze. Follow the instructions
of the supplier of the antifreeze agent.
The circulation pump must comply with the technical specifications. Pay particular attention to
the volume and pressure. Check the direction of the pump rotation.
After draining the system, flush it completely.
Transport and storage

Make sure the coils are not filled with liquid during transport
Pipes must not be seriously damaged/bent during transport.
When storing the Twin Coil, the contents must be drained and plugged so that no dirt can enter the
pipes.
Maintenance
•
•
•
•
•

The Twin Coil must be checked annually for contamination, damage and corrosion. If
necessary, it should be cleaned with compressed air, steam or high-pressure cleaner. The fins
are very fragile, so caution is advised.
The connections, mounting, insulation and piping must be checked annually.
Check the unit for frost protection.
The siphons must be cleaned and checked for proper functioning.
The outflow of the drip tray must be cleaned.
Safety

Fins and metal edges can be sharp.

Glycol and other types of antifreeze are toxic.

Danger: Live wires.
Disconnect the power supply before carrying out any maintenance work.

7.10.

Heaters
Fluid heater

A water heater brings the air in one part of the unit to a higher temperature by pumping heated water
through the pipes of the heater. Water heaters can be fitted with frost protection. The frost protection
gives a control signal that can be used by a controller when the liquid is about to freeze.
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Fluid heaters can also be equipped with ThermoGuard, a mechanical fitting that also decreases the
risk of damage to the coil from fluid freezing. This is achieved by releasing the positive pressure
created by ice formation through capillary tubes via a positive pressure valve. This prevents the
pressure in the element from getting too high and destroying the pipes.
7.10.1.1. Commissioning
•
•
•
•
•

Check for damage to the pipes and the fins of the drip tray. Adjust the fins if they are not
completely straight.
Fill and pressurise the system and check for leaks.
Check that the bleeding and drain nipples are present and correctly fitted.
Check that the pipes are connected according to the counterflow principle unless otherwise
indicated.
Check that the frost protection technology is correctly fitted and functioning properly.

CAUTION:
If there is a chance that hot water and flow will not always be available, it is advisable
to fill the system with a water-glycol mixture.

7.10.1.2. Transport and storage
Ensure that the heater is not filled with liquid during transport
Pipes must not be seriously damaged/bent during transport.
When storing the heater, the contents must be drained and plugged so that no dirt can enter the pipes.
CAUTION:
There may be water left behind after draining. Frost can damage the heater. The
system should therefore always be blown through with compressed air when stored.

7.10.1.3. Maintenance
•
•
•
•

The fluid heater must be checked for contamination, damage and corrosion. If necessary, it
should be cleaned with compressed air, steam or high-pressure cleaner. The fins are very
fragile, so caution is advised.
The connections, mounting and pipework must be checked annually.
The proper functioning of supply and drain points must be checked.
Check the unit for frost protection.
7.10.1.4. Safety

Fins and metal edges can be sharp.

Glycol and other types of antifreeze are toxic.
The pipes are hot during operation and shortly after switching off the unit.
Beware of the possibility of burns.
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Danger: Live wires.
Disconnect the power supply before carrying out any maintenance work.

7.10.1.5. Decommissioning
•
•

Drain the fluid heater and blow through with compressed air.
Seal the liquid inlets.
Electric heater

The air is heated using electric elements.
7.10.2.1. Commissioning
•
•
•
•

Check the heater for damage and proper functioning.
The electric heater must be connected by an authorised electrician and according to the
electric circuit diagram.
Check the general wiring, that screw connections are properly tightened, insulation is
undamaged, etc.
Make sure that the radiant heat does not affect any other components.
7.10.2.2. Maintenance

•
•
•

Check the heat exchanger for corrosion, damage and contamination. If necessary, clean with
compressed air.
Check the electrical connection for defects.
Check the operation of the control. The control can be a staircase circuit or a modulating 0-10
volt signal.

CAUTION:
Never use water when cleaning the electric heater.

7.10.2.3. Safety

Fins and metal edges can be sharp.
The elements are hot during operation and shortly after switching off the unit.
Beware of the possibility of burns.

Danger: Live wires.
Disconnect the power supply before carrying out any maintenance work.

7.10.2.4. Decommissioning
•

Turn off the isolating switch of the heater.
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7.11.

(In)direct fired gas heater

Because of the great diversity of gasfired heaters no general information can be given. Information
about (in)direct fired gas heaters (if used) can be obtained from your contact person at OC Verhulst.
7.12.

Steam heater

A steam heater receives steam from outside sources such as a steam generator.
Commissioning
•
•
•
•
•
•
•

Check the heater for damage and proper functioning.
Check that the bleeding and drain nipples are present and correctly fitted.
Pressurise the system and check for leaks.
Check that the pipes are connected according to the counterflow principle, unless stated
otherwise.
Connect the pipes to the heater with the appropriate tools.
Ensure that the steam trap is correctly connected and check that it has sufficient capacity.
The heater must be extendable vertically or horizontally.
Transport and storage

Pipes must not be seriously damaged/bent during transport.
When storing the heater, the contents must be drained and blown dry with compressed air. Seal the
connections so that no dirt can enter the pipes.
Maintenance
•
•
•
•

Check for damage to the pipes and the fins of the drip tray. Adjust the fins if they are not
completely straight.
If necessary, clean with compressed air, steam or high-pressure cleaner. The fins are very
fragile, so caution is advised.
Check that the bleeding and drain nipples are present and correctly fitted.
Check the system for leaks.
Safety

Fins and metal edges can be sharp.
The elements are hot during operation and shortly after switching off the unit.
Beware of the possibility of burns.
The parts of the steam heater are under high pressure. Be extra careful when
opening the pipes (accidentally or not).

Danger: Live wires.
Disconnect the power supply before carrying out any maintenance work.

Decommissioning
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•
•

Drain the steam heater and blow dry inside.
Seal off steam inlets.

7.13.

Coolers
Water cooler / Changeover battery

A water cooler brings the air in one part of the unit to a lower temperature by pumping cold water
through the pipes of the coller. Water coolers can be fitted with frost protection. The frostprotection
gives a control signal that can be used by a controller when the liquid is about to freeze.
Water coolers can also be equipped with ThermoGuard, a mechanical fitting that also decreases the
risk of damage to the coil from liquid freezing. This is achieved by releasing the positive pressure
created by ice formation through capillary tubes via a positive pressure valve. This prevents the
pressure in the element from getting too high and destroying the pipes.
7.13.1.1. Commissioning
•
•
•
•
•
•
•
•

Check for damage to the pipes and the fins of the drip tray. Adjust the fins if they are not
completely straight.
Fill up the system and put it under pressure. Also check for leaks.
Check that the bleeding and drain nipples are present and correctly fitted.
Check that the pipes are connected according to the counterflow principle unless otherwise
indicated.
Check that the drip tray under the cooler is properly fitted, has a good outlet and has sufficient
capacity. When doing so, also check whether the correct siphon has been fitted (pay attention
to positive and negative pressure).
Check whether the inflow side of the cooler is well insulated and has a good flow.
Make sure that the air direction of the droplet eliminator, if present, is correct.
If there is a risk of frost, fill the cooling system with a water-glycol mixture.
Legend
1. Air direction

7.13.1.2. Transport and storage
Make sure the cooler is not filled with liquid during transport.
Pipes must not be seriously damaged/bent during transport.
When storing the cooler, the contents must be drained and plugged so that no dirt can enter the pipes.
CAUTION:
There may be water left behind after draining. Frost can damage the heater. The
system should therefore always be blown through with compressed air when stored.

7.13.1.3. Maintenance
Water coolers must be checked annually for contamination, damage and corrosion. If necessary, clean
the cooler with steam, compressed air or a high-pressure cleaner.
• The connections, mounting and pipework must be checked annually.
• The siphons must be cleaned and checked for proper functioning.
• The outflow of the drip tray must be cleaned.
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•

The frost protection must be checked for proper functioning.
7.13.1.4. Safety

Fins and metal edges can be sharp.

Glycol and other types of antifreeze are toxic.

Danger: Live wires.
Disconnect the power supply before carrying out any maintenance work.

7.13.1.5. Decommissioning
•
•

Drain the fluid heater and blow through with compressed air.
Close fluid inlets.
DX integrated cooling

For information related to DX integrated cooling, please refer to the Verdyn or Ecostar manual.
7.14.

Fans

Air movement is enabled by various types of fans. The principle is the same with every design. Air
movement takes place due to a pressure differential across the fan.
CAUTION:
Work on the fan/motor may only be carried out by appropriately trained persons. This
applies to all types of fans/motors.

Plug fan with external motor
A plug fan with external motor is a fan where the fan and the motor
are separate components that are mounted together on a frame. The
motor is powered by a variable frequency drive to regulate the air
flow. The fan is generally mounted on vibration dampers and,
depending on the design, it is fitted with a flexible connection on the
suction side.

7.14.1.1. Commissioning
•
•
•
•

The fan is generally mounted on vibration dampers and, depending on the design, it is fitted
with a flexible connection on the suction side.
Remove all contaminants such as construction debris, tools and small pieces from the fan
casing or housing.
Before starting, check whether the fan can be rotated easily by hand and, in the case of a fan
with housing, whether the outlet nozzle is connected without tension and that nothing is
jammed.
To prevent undesirable pressure losses, the flexible connection must be mounted fairly tightly.
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•
•
•

Check if the direction of fan rotation is correct; see the arrow provided.
Check if the motor has the correct supply voltage.
If the fans are controlled via Modbus instead of 0-10V, they still need to be set/configured.
This setting/configuration must be done by a third party and can optionally be provided by OC
Verhulst at an additional charge. Please get in touch with our Repair & Maintenance
department.
LEGEND
1. Remove transportation bracket before
putting into operation

CAUTION:
Remove the transportation brackets.
CAUTION:
The maximum permissible number of fan revolutions must never be exceeded.
CAUTION:
Never switch on the fan if there are persons in the AHU or if the inspection doors are
open.

7.14.1.2. Transport and storage
The fan is fitted with transportation brackets for transportation. This does not mean that the fan is
completely protected against vibrations or tilting. So always be careful.
Ensure that the fan is not set in motion by gusts of wind or other high-speed sources. This can
damage the drive.
7.14.1.3. Maintenance
•
•
•
•
•
•
•

Check the fans for contamination, damage and corrosion. If necessary, repair any damage.
Check the flexible parts. Replace if necessary.
Check the connection between the motor and the fan. This can be a keyed connection (only
check the clearance between shaft and fan here). It can also be a clamping bush connection.
For explanation see section 7.15.2.3.
Check the mechanical functioning of the fan including the bearings and vibration dampers.
Replace or lubricate as necessary. Also check for imbalance in the fan. Rebalance if
necessary.
Check all bolt and screw connections.
Check the support frame for any cracks. Replace damaged parts if necessary.
Clean the fan with, for example, compressed air. Be careful with high-pressure sprays or other
water-based cleaning agents, as the electrical and mechanical parts may be sensitive to them.
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7.14.1.4. Safety
CAUTION:
With the fan, particular attention must be paid to the position of the isolating switch.
Make sure that it is switched off and locked before doing any work on the fan.

When the fan is switched off, it will take some time before it comes to a complete stop. Do not open
the inspection doors while the fan is still running.
Inspection doors on the pressure side can open with force if there is still air movement. Loose parts,
clothing, etc. can also be sucked in or blown out. These can cause damage to the fan and personal
injury.

Caution: rotating parts. Risk of entrapment.

Danger: Live wires.
Disconnect the power supply before carrying out any maintenance work.

7.15.

Plug fan with internal motor

A plug fan in which the motor and fan form a single unit. The motor
is often equipped with internal control technology, EC technology,
so that a variable frequency drive is not necessary.
The fan is generally installed to the fan wall without vibration
dampers and without flexible connection.
7.15.1.1. Commissioning
•
•
•
•

Remove all contaminants such as construction debris, tools
and small pieces from the fan casing or housing.
Before starting, check whether the fan can be rotated easily by hand.
Check that the direction of fan rotation is correct; see the arrow provided.
Check that the motor has the correct supply voltage.

CAUTION:
The maximum permissible number of fan revolutions must never be exceeded.
CAUTION:
Never switch on the fan if there are persons in the AHU or if the inspection doors are
open.
7.15.1.2. Transport and storage
The fan is not fitted with transportation brackets for transportation. This means that the fan is not
completely protected against vibration or tilting. So always be careful.
Ensure that the fan is not set in motion by gusts of wind or other high-speed sources. This may cause
bodily harm.
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7.15.1.3. Maintenance
•
•
•
•
•
•

Check the fans for contamination, damage and corrosion. If necessary, repair any damage.
Check the mechanical functioning of the fan including the bearings. The bearings are basically
non-exchangeable, so in the case of bearing damage, the fan must be replaced in its entirety.
Check the fan for imbalance and rebalance if necessary.
Check all bolt and screw connections.
Check the support frame for any cracks. Replace damaged parts if necessary.
Clean the fan with, for example, compressed air. Be careful with high-pressure sprays or other
water-based cleaning agents, as the electrical and mechanical parts may be sensitive to them.
7.15.1.4. Safety

CAUTION:
With the fan, particular attention must be paid to the position of the isolating switch.
Make sure that it is switched off and locked before doing any work on the fan.

When the fan is switched off, it will take some time before it comes to a complete stop. Do not open
the inspection doors while the fan is still running.
Inspection doors on the pressure side can open with force if there is still air movement.
Loose parts, clothing, etc. can also be sucked in or blown out. These can cause damage to the fan
and personal injury.

Caution: rotating parts. Risk of entrapment.

Danger: Live wires.
Disconnect the power supply before carrying out any maintenance work.

Indirectly belt driven centrifugal fans
An indirectly driven centrifugal fan is driven by an external motor that drives
the fan with a belt.

7.15.2.1. Commissioning
•

The fan is generally mounted on vibration dampers and, depending on the design, it is fitted
with a flexible connection on the pressure side.

CAUTION:
Remove the transportation brackets.

•

Remove all contaminants such as construction debris, tools and small pieces from the fan
casing or housing.
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•
•
•
•
•
•
•
•

Before starting, check whether the fan can be rotated easily by hand and, in the case of a fan
with housing, whether the outlet nozzle is connected without tension and that nothing is
jammed.
To prevent undesirable pressure loss, the flexible connection at the pressure mouth must be
mounted fairly tightly.
Check that the direction of fan rotation is correct; see the arrow provided.
Check that there is enough tension space for the belt and that it is at the right tension.
Check that the pulleys are properly mounted (not too far from the bearing) and are well
aligned.
Check that the belt guard, if any, is securely fitted.
Check that the motor has the correct supply voltage.
Check that the PTC and/or clixon is correctly connected.
LEGEND
1. Remove transportation bracket before
putting into operation

CAUTION:
The maximum permissible number of fan revolutions must never be exceeded.

7.15.2.2. Transport and storage
The fan is fitted with transportation brackets for transportation. This does not mean that the fan is
completely protected against vibration or tilting. So always be careful.
Ensure that the fan is not set in motion by gusts of wind or other high-speed sources. This can
damage the drive.
7.15.2.3. Maintenance
•
•
•
•
•

Check the fans for contamination, damage and corrosion. If necessary, repair any damage.
Check the flexible parts. These must be replaced if necessary.
Check the mechanical functioning of the fan including the bearings and vibration dampers,
replace or lubricate if necessary. We recommend that the replacement of the bearings be
carried out by OC Verhulst staff.
Check the mechanical functioning of the motor including the bearings. Replace or lubricate if
necessary. We recommend that OC Verhulst employees replace the bearings.
Check the connection of the motor/belt pulley and the fan/belt pulley. This can be a clamping
bush or a keyed connection. At the clamping bush (see illustration), check that the socket
screws are properly tightened. With a keyed connection, check the clearance between the
shaft and the hole and tighten the clamping screw.

Taper lock fitting
Step 1

Please clean the following surfaces before fitting
the clamping bush:
Bore/hole
Conical clamping bush
Conical disc
Shaft (look out for burrs)
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Step 2

Step 3
Step 4
Step 5
Step 6

Insert the clamping bush into the disc so that all
the holes match.
Note: A half-threaded hole must be opposite a nonthreaded hole!
First tighten the adjusting bolts to hand-tightness,
do not tighten them fast just yet (see illustration 1).
When using a key, first place it in the keyway and
then position the disc at the correct distance from
the shaft.
Now tighten the adjusting bolts alternately with the
correct tightening torque (see table 1).
After ½ to 1 hour of operation, check the tightening
torque again.

Image 1
Extending the taper lock
Step 1
Step 2
Step 3
Step 4

Loosen the adjusting bolts and remove completely.
Then insert 1 adjusting bolt into the blind hole (see
image 2).
Turn this adjusting bolt evenly until the bushing
loosens.
Now both bushing and disc are loose and can be
removed from the shaft.

Image 2
•
•
•
•
•
•

Check the belt pulleys and belts for wear and tear and replace them if necessary.
Check the alignment and tension of the belt drive. The correct tension is indicated on a sticker on
the fan housing.
Check the fan for imbalance and rebalance if necessary.
Check all bolt and screw connections.
Check the support frame for any cracks. Replace damaged parts if necessary.
Clean the fan with, for example, compressed air. Be careful with high-pressure sprays or other
water-based cleaning agents, as the electrical and mechanical parts may be sensitive to them.
7.15.2.4. Safety
CAUTION:
With the fan, particular attention must be paid to the position of the isolating switch.
Make sure that it is switched off and locked before doing any work on the fan.

When the fan is switched off, it will take some time before it comes to a complete stop. Do not open
the inspection doors while the fan is still running.
Inspection doors on the pressure side can open with force if there is still air movement. Loose parts,
clothing, etc. can also be sucked in or blown out. These can cause damage to the fan and personal
injury.
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Caution: rotating parts. Risk of entrapment.

Danger: Live wires.
Disconnect the power supply before carrying out any maintenance work.

7.16.

Humidifier

Air is humidified for several reasons. In general, it is to maintain the relative humidity (RH) of the
supply air at a desired level, but air cooling is also possible with some humidification systems.
An air handling unit may have an empty humidification section in which the equipment must be
installed by a third party or it may have a section in which OC Verhulst installs the components in the
air handling unit.

CAUTION:
The operation of the humidifier must be linked to the operation of the fan. Should the
fan fail or be stopped, the supply to the humidifier must close automatically.

Steam humidifier
A steam humidifier humidifies the air by bringing water to boiling point and then introducing this steam
into the air stream via a steam distribution pipe. A steam humidifier hardly affects the air temperature.
7.16.1.1. Commissioning
•
•

•

Check the humidification section for damage and overall condition.
The section is fitted with a watertight bottom that has a drainage point and can be optionally
fitted with a drip tray. Check the bottom and walls for damage and check whether the drain
and/or drip tray outlet is fitted with the correct siphon. Depending on the position of the
humidification section, a negative pressure or positive pressure siphon should be used.
If a droplet eliminator is used, check it for damage and the correct air direction (see Figure 1).
Legend
1. Air direction

•
•
•
•
•
•

Check the humidifier for damage and functionality.
Check that the steam pipe is correctly positioned in the air stream. The distance to the next
component should be as specified by the steam humidifier manufacturer.
Check that the steam pipe has been installed correctly and according to the supplier's
instructions. What is important here is that any condensation that occurs flows away in the
right direction.
Check that the steam trap and condensate drain are correctly connected.
Check that the humidifier is connected to the steam generator in accordance with the
manufacturer's instructions.
Check that the humidity sensor is correctly positioned according to the manufacturer's
instructions.
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•

Check that the water quality used for the steam generator complies with the manufacturer's
specifications. Follow the instructions of the humidification system supplier.

7.16.1.2. Transport and storage
•
•

Ensure that the humidifier is not filled with liquid during transit. Pipes and equipment can be
damaged during transit if liquid is present in the system.
When storing the humidifier, ensure that the contents have been drained, the components are
cleaned and have been dried and that the openings have been sealed to prevent
contamination of the system.

7.16.1.3. Maintenance
CAUTION:
The humidifier must be out of operation before any work can be done on it. It must be
disconnected from the power supply and locked, and the water supply must be shut
off. Wait a few minutes before doing any work on the steam generator, steam pipelines
or steam distribution pipes. The pipes will be hot after use and there may still be steam
in the system that needs to leave the system before it can be safely worked on.

•
•
•
•
•
•
•

Always keep the section clean and free of bacteria. This can be done with disinfectants or
ultraviolet light.
Check regularly that the water quality meets the requirements of the steam humidifier
manufacturer.
Check the humidification section for damage and overall condition.
Check the inside of the humidification section for corrosion and damage, as well as the parts
in front of and behind the humidifier. If necessary, remove corrosion and repair any damage.
Check the drip tray, if present, and the joint seals for dirt and damage. If necessary, clean and
repair any damage.
Check the water outlet and the associated siphon for proper functioning. Clean the outflow
and the siphon if necessary.
For maintenance instructions of the humidifier, see the manual of the humidifier manufacturer.
7.16.1.4. Decommissioning

CAUTION:
The humidifier must be out of operation before any work can be done on it. It must be
disconnected from the power supply and locked, and the water supply must be shut
off. Wait a few minutes before doing any work on the steam generator, steam pipelines
or steam distribution pipes. The pipes will be hot after use and there may still be steam
in the system that needs to leave the system before it can be safely worked on.

•
•
•

Empty, clean and dry pipes and drip trays.
When storing the humidifier, the contents must be drained, and the humidifier must be cleaned
and dried.
Seal the system openings so that no dirt can enter the system.
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Adiabatic spray humidifier
An adiabatic spray humidifier humidifies the air by vaporising water and introducing this mist into the
air stream. This humidification method has a significant influence on the temperature of the air after it
has been humidified.
7.16.2.1. Commissioning
•
•

•
•

Check the humidification section for damage and overall condition.
The section is equipped with a watertight bottom which has a drainage point and a drip tray.
Check the bottom, drip tray and walls for damage and make sure the drain and drip tray outlet
are fitted with the correct siphon. Depending on the position of the humidification section, a
negative pressure or positive pressure siphon should be used. Remove any dirt that could
cause the siphons to malfunction.
Check that the siphon is connected correctly
If a droplet eliminator is used, check it for damage and the correct air direction (see Figure 1).
Legend
1. Air direction

•
•
•
•
•
•
•

Check that the humidifier is positioned correctly in the air stream. The distance to the previous
and subsequent components of the AHU must be as specified by the supplier. Incorrect
placement will affect the functioning of the humidifier and moisture absorption.
Check that the pipes are correctly connected from the pump to the humidifier. Ensure that the
pump and pipes are installed according to the pump manufacturer's instructions.
Check that the pump rotates in the correct direction.
Check the connections for leaks.
Check the spray direction of the nozzles.
Check that the humidity sensor is correctly positioned according to the manufacturer's
instructions.
Check that the water quality used for the humidifier complies with the manufacturer's
specifications. Follow the instructions of the humidification system supplier.
7.16.2.2. Transport and storage

•
•

Ensure that the humidifier is not filled with liquid during transit. Pipes and equipment can be
damaged during transit if liquid is present in the system.
When storing the humidifier, ensure that the contents have been drained, the components are
cleaned and have been dried and that the openings have been sealed to prevent
contamination of the system.
7.16.2.3. Maintenance

CAUTION:
The humidifier must be out of operation before any work can be done on it. It must be
disconnected from the power supply and locked, and the water supply must be shut
off.
•

Always keep the section clean and free of bacteria. This can be done with disinfectants or
ultraviolet light.
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•
•
•
•
•
•
•

If a water tank is present, it should be checked for contamination and bacteria. Clean and
disinfect if necessary.
Check regularly that the water quality meets the requirements of the steam humidifier
manufacturer.
Check the humidification section for damage and overall condition.
Check the inside of the humidification section for corrosion and damage, as well as the parts
in front of and behind the humidifier. If necessary, remove corrosion and repair any damage.
Check the drip tray, if present, and the joint seals for dirt and damage. If necessary, clean and
repair any damage.
Check the water outlet and the associated siphon for proper functioning. Clean the outflow
and the siphon if necessary.
For maintenance instructions for the humidifier, see the manual of the humidifier
manufacturer.
7.16.2.4. Decommissioning

CAUTION:
The humidifier must be out of operation before any work can be done on it. It must be
disconnected from the power supply and locked, and the water supply must be shut
off.
•
•
•
•

Empty, clean and dry pipes and drip trays.
When storing the humidifier, the contents must be drained off and the humidifier must be
cleaned and dried.
Seal the system openings so that no dirt can enter the system.
If there is a water tank, empty and clean it.
Adiabatic ultrasonic humidifier

Ultrasonic humidification takes place by vaporising demineralised water using vibrations and
introducing this mist into the air flow. This humidification method has a significant influence on the
temperature of the air after it has been humidified.
7.16.3.1. Commissioning
•
•

•
•

Check the humidification section for damage and overall condition.
The section is equipped with a watertight bottom which has a drainage point and a drip tray.
Check the bottom, drip tray and walls for damage and make sure the drain and drip tray outlet
are fitted with the correct siphon. Depending on the position of the humidification section, a
negative pressure or positive pressure siphon should be used. Remove any dirt that could
cause the siphons to malfunction.
Check that the siphon is connected correctly
If a droplet eliminator is used, check it for damage and the correct air direction (see Figure 1).
Legend
1. Air direction

•
•

Check that the humidifier is positioned correctly in the air stream. The distance to the previous
and subsequent components of the AHU must be as specified by the supplier. Incorrect
placement will affect the functioning of the humidifier and moisture absorption.
Check that the water filters are correctly installed.
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•
•
•
•
•
•

Check that the pipes are correctly connected from the pump to the humidifier. Ensure that the
pump and pipes are installed according to the pump manufacturer's instructions.
Check that the pump rotates in the correct direction.
Check the connections for leaks.
Check that the humidity sensor is correctly positioned according to the manufacturer's
instructions.
Check that the water quality used for the humidifier complies with the manufacturer's
specifications. Follow the instructions of the humidification system supplier.
Check the electrical connection of the humidifier.
7.16.3.2. Transport and storage

•
•

Ensure that the humidifier is not filled with liquid during transit. Pipes and equipment can be
damaged during transit if liquid is present in the system.
When storing the humidifier, ensure that the contents have been drained, the components are
cleaned and have been dried and that the openings have been sealed to prevent
contamination of the system.
7.16.3.3. Maintenance

CAUTION:
The humidifier must be out of operation before any work can be done on it. It must be
disconnected from the power supply and locked, and the water supply must be shut
off.
•
•
•
•
•
•
•

Always keep the section clean and free of bacteria. This can be done with disinfectants or
ultraviolet light.
Check regularly that the water quality meets the requirements of the ultrasonic humidifier
manufacturer.
Check the humidification section for damage and overall condition.
Check the inside of the humidification section for corrosion and damage, as well as the parts
in front of and behind the humidifier. If necessary, remove corrosion and repair any damage.
Check the drip tray, if present, and the joint seals for dirt and damage. If necessary, clean and
repair any damage.
Check the water outlet and the associated siphon for proper functioning. Clean the outflow
and the siphon if necessary.
For maintenance instructions for the humidifier, see the manual of the humidifier
manufacturer.
7.16.3.4. Decommissioning

CAUTION:
The humidifier must be out of operation before any work can be done on it. It must be
disconnected from the power supply and locked, and the water supply must be shut
off.
•
•
•
•

Empty, clean and dry pipes and drip trays.
When storing the humidifier, the contents must be drained off and the humidifier must be
cleaned and dried.
Seal the system openings so that no dirt can enter the system.
If there is a water tank, empty and clean it.
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Adiabatic pad humidifier
An adiabatic pad humidifier humidifies the air by using water to humidify pads through which the air
passes. These humidified pads release their moisture into the air. This humidification method has a
significant influence on the temperature of the air after it has been humidified.
7.16.4.1. Commissioning
•
•

•
•
•

Check the humidification section for damage and overall condition.
The section is equipped with a watertight bottom which has a drainage point and a drip tray.
Check the bottom, drip tray and walls for damage and make sure the drain and drip tray outlet
are fitted with the correct siphon. Depending on the position of the humidification section, a
negative pressure or positive pressure siphon should be used. Remove contamination that
can cause the siphons to malfunction.
Check that the siphon is connected correctly
Check whether the humidification pads or other moisture absorbing material are present and
correctly fitted.
If a droplet eliminator is used, check it for damage and the correct air direction (see Figure 1).
Legend
1. Air direction

•
•
•
•
•
•
•
•
•
•

Check that the humidifier is positioned correctly in the air stream. The distance to the previous
and subsequent components of the AHU must be as specified by the supplier. Incorrect
placement will affect the functioning of the humidifier and moisture absorption.
Check that the pipes are correctly connected from the pump to the humidifier. Ensure that the
pump and pipes are installed in accordance with the pump manufacturer's instructions.
Check that the pump rotates in the correct direction.
Check that dry-running protection (if present) is correctly connected to the pump.
Check the suction strainer for damage and that it is correctly assembled.
Check the connections for leaks.
Clean the water tank.
Check the operation of the drain and overflow (if present). Remove any dirt that can cause the
drain to malfunction.
Check that the drainage is correctly adjusted, see supplier's instructions for this.
Check that the water quality used for the humidifier complies with the manufacturer's
specifications. Follow the instructions of the humidification system supplier.
7.16.4.2. Transport and storage

•
•

Ensure that the humidifier is not filled with liquid during transit. Pipes and equipment can be
damaged during transit if liquid is present in the system.
When storing the humidifier, ensure that the contents have been drained, the components are
cleaned and have been dried and that the openings have been sealed to prevent
contamination of the system.
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7.16.4.3. Maintenance
CAUTION:
The humidifier must be out of operation before any work can be done on it. It must be
disconnected from the power supply and locked, and the water supply must be shut
off.
•
•
•
•
•
•
•
•

Always keep the section clean and free of bacteria. This can be done with disinfectants or
ultraviolet light.
If a water tank is present, it should be checked for contamination and bacteria. Clean and
disinfect if necessary.
Check regularly that the water quality meets the requirements of the steam humidifier
manufacturer.
Check the humidification section for damage and overall condition.
Check the inside of the humidification section for corrosion and damage, as well as the parts
in front of and behind the humidifier. If necessary, remove corrosion and repair any damage.
Check the drip tray, if present, and the joint seals for dirt and damage. If necessary, clean and
repair any damage.
Check the water outlet and the associated siphon for proper functioning. Clean the outflow
and the siphon if necessary.
For maintenance instructions for the humidifier, see the manual of the humidifier
manufacturer.
7.16.4.4. Decommissioning

CAUTION:
The humidifier must be out of operation before any work can be done on it. It must be
disconnected from the power supply and locked, and the water supply must be shut
off.
•
•
•
•

Empty, clean and dry pipes and drip trays.
When storing the humidifier, the contents must be drained off and the humidifier must be
cleaned and dried.
Seal the system openings so that no dirt can enter the system.
If there is a water tank, empty and clean it.
Third-party installation in empty humidification section

CAUTION:
Drilling and screwing into the bottom, top and wall panels of the humidification section
of the air handling unit is not permitted. This may cause leakage and it invalidates the
warranty.
In cases where the humidifier has not been supplied or fitted by OC Verhulst, it can be fitted by a third
party. This should be done according to the guidelines of the humidification equipment manufacturer.
The various parts can be mounted in the spaces provided. Proceed with caution to avoid damaging
the section. Damage can cause leakage or corrosion.
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7.17.

Measurement & control technology

For measurement & control technology, please refer to the user manual supplied with the product,
which can also be found on our website. www.oc-verhulst.nl.
7.18.

Supplement for the ATEX directive 94/9/EC

Picture: Ex symbol, see type plate

Use, maintenance and service work
If an air handling unit is supplied in accordance with the ATEX Directive 2014/34/EU (see the
Declaration of Conformity and the type of designation with the Ex symbol), then this air handling unit is
only suitable for the indicated zone or category classification. All work required for maintenance,
repair, conversion and service may only be carried out by OC Verhulst personnel.
Overheating
The most at-risk section of the device is the fan section. With normal use, the risk of overheating the
bearings is low. However, in case of emergencies or insufficient maintenance, the risk of overheating
will increase. The client is therefore advised to regularly check the fan and motor bearings for wear
and tear. The motors must also be connected in accordance with the applicable directives regarding
thermal and excess current protection.
The AHU is assessed in accordance with the requirements for normal operating conditions. It is
therefore recommended that a flow safeguard be installed to detect "the loss of air flow through the
AHU under apparently normal conditions".
Sparking
Sparks can occur when loose parts collide with metallic surfaces. The potential for loose parts to be
sucked in should therefore be avoided.
Sparks can occur at the separation between the belt and pulley. The risk of sparking depends on the
electrical conductivity of the belt. When ordering a replacement belt, it should be checked for sufficient
electrical conductivity in accordance with ISO 1813. The belt should be marked with the code "EL".
Replacements and conversions
Replacement, conversion or modification of the air handling unit without notifying OC Verhulst will
result in the invalidation of the CE marking due to ATEX Directive 2014/34/EU.
Installation
The air handling unit must only be installed by a qualified installation company in accordance with the
OC Verhulst user manual. The electrical connection of the Measurement and Control equipment must
be carried out by qualified personnel in accordance with the user manual supplied. This equipment
must be earthed with the frame's earth terminal.
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Grounding the air handling unit
To prevent the build-up of static electricity, the air handling unit must be grounded properly after
installation. For this purpose, the frame of each component of the air handling unit is fitted with an
grounding lugs. These grounding lugs must be connected to the earth by a qualified electrician in such
a way that the discharge of electric loads is guaranteed in all cases.
Commissioning
The air handling unit must be commissioned only by technically skilled personnel. OC Verhulst wishes
to receive a copy of the report from the commissioning.
Inspection
Before commissioning, the air handling unit with peripheral equipment and control system must be
inspected by a qualified person in accordance with Appendix II of the European Directive 1999/92/EC.
This inspection is the responsibility of the client. The client is then responsible for maintaining the
original safety level of the air handling unit throughout the usage period.

Measurement & Control Technology

Humidifier

DX integrated cooling

Change over coil

Water cooler

Steam heater

Electric heater

Fluid heater

Filters

Fan

Twin Coil

Plate heat exchanger

Thermal wheel

Table of items present

7.19.

Basic HR
Basic W
VKT
VKT Plus
VKT S
Verdyn
Verdyn Cool
Ecostar

Key
Always
Sometimes
Not

Complete manual VKT | AHU | 2019_v7 (09-09-2019)

65

Decommissioning schedule
Component
Plate heat exchanger
Close all air inlets and outlets

Check

Thermal wheel
Switch off dipswitches
Switch off the motor
Loosen the belt
Periodically turn the wheel slightly

Twin Coil
Switch off pump
Drain fluid completely
Flush pipes
Seal fluid inlets and outlets

Component
Change over coil
Switch off pump
Drain fluid completely
Flush pipes
Seal fluid inlets and outlets

Check

DX integrated cooling
Have the refrigerant drained
professionally
Seal fluid inlets and outlets
Humidifier
Drain water
Clean all components
Dry interior completely

Fan
Switch off fan
Loosen the belt
Fluid heater
Switch off pump
Drain fluid completely
Flush pipes
Seal fluid inlets and outlets
Electric heater
Switch off E-heater
Power heater
Switch off pump
Water cooler
Switch off pump
Drain fluid completely
Flush pipes
Seal fluid inlets and outlets
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Maintenance schedules
Maintenance schedules ................................................................................................................................ 67
9.1.

Maintenance schedule for operating personnel, unit in operation ........................................................ 68

9.2.

Maintenance schedule for operating personnel, unit out of service...................................................... 69

9.3.

Maintenance schedule for qualified personnel, unit in operation .......................................................... 70

9.4.

Maintenance schedule for qualified personnel, unit out of service ....................................................... 71

9.5.

Functional testing checklist .................................................................................................................. 72

CAUTION:
Work on the refrigerant circuit and/or the electrical system may only be carried out by
trained and certified personnel.
Parts of the unit are under negative pressure, other parts under positive pressure,
keep this in mind when opening service doors.
Before using any of these checklists, please copy them for reuse.
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9.1.

Maintenance schedule for operating personnel, unit in operation

Year: .................

Operator: ......................
Unit in operation

Filters
Check the pressure differential across the filters, replace the filters if
necessary

Number of
inspections
per year

1st half-year
Check

2nd half-year
Check

2

Compressors
CAUTION: The upper part of a scroll compressor in operation is hot!
Check the condition of the compressor (noise, temperature, leakage, dirt,
corrosion)
Check oil level (must be visible in the compressor sight glass)
the refrigerant circuit and/or the electrical installation may only be carried out
by trained and certified personnel.
Check the refrigerant sight glass (no gas bubbles should be visible in the sight
glass, and watch out for discolouration of the humidity indicator)
Check the condition of the pipes (dirt, leakage, corrosion, vibrations).

2
2

2
2

CAUTION: compressed gas lines are hot.
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9.2.

Maintenance schedule for operating personnel, unit out of service

Year: .................

Operator: ......................

Unit out of service (main switch off and locked)
Switch panel

Number of
inspections
per year

Check that the controller compartment is clean and dry

2

Check the condition of the cables (worn, burned, damaged)

2

Check the condition of the insulation (dirt, moisture, damage)

2

1st half-year
Check

2nd half-year
Check

Filters
Check the mounting of the filters (leakage)

2

Fans
Check the condition of the fans (dirt, corrosion)

2

Clean the ventilator fans and the drive if necessary

2

Check the set-up for good airflow (katabatic winds, blind spot, short circuit of
air flow, intake of fumes)
Check the fastening bolts for tightness

2
2

Volume control damper/bypass
Check the condition of the volume control damper (dirt, seals, actuator)

2

Heat Exchanger / Cooler / Heater
Check the condition of the heat exchanger (dirt, leakage, corrosion,
obstructions)
Check the condition of the drip tray (dirt, drain, leakage) and siphon

2
2

Vaporiser / Condenser
Check the condition of the heat exchanger (dirt, leakage, corrosion,
obstructions)
Check the condition of the drip tray (dirt, drain, leakage) and siphon

2
2

Compressors
Check the oil level of the compressors (between ½ and ¾ of the sight glass
height)

2

Refrigerant circuit
Check the bracing of the pipes (fastening, inlay material)

2

CAUTION:
When the air handling unit is switched on again, it will remain blocked for some time
(see the operating instructions for the respective control system and/or the electrical
diagram).
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Maintenance schedule for qualified personnel, unit in operation

9.3.

Year: .................

Operator: ......................
Unit in operation

WTW Unit / Cooler / Heater

Number of
inspections
per year

Check the condition of the heat exchanger (dirt, leakage)

1

Filters

1

Check the pressure differential across the filters, replace the filters if necessary

1

Check the mounting of the filters (leakage)

1

Annual
Check

Fans
Check the condition of the fans (noise, dirt, temperature, corrosion)

1

Check the amperage of the fans (amperage: see electrical diagram)

1

Compressors
CAUTION: The upper part of a scroll compressor in operation is hot!
Check the condition of the compressor (noise, temperature, leakage, dirt, corrosion)

1

Check the operation of the crankcase heater (compressor turned off)

1

Check oil level (must be visible in the compressor sight glass)

1

Check the suction pressure (3 bar < suction pressure < 6 bar)

1

Check the discharge pressure (10 bar < discharge pressure < 23 bar)

1

Check the amperage (see specification sheet)

1

Vaporiser / Condenser
Check the condition of the heat exchanger (dirt, leakage)

1

Refrigerant circuit
Check the refrigerant sight glass (no gas bubbles should be visible in the sight glass, and watch
out for discolouration of the humidity indicator)
Check the refrigerant circuit for leaks

1

Check the condition of the pipes (dirt, leakage, corrosion, vibration)

1

Check the bracing of the pipes (fastening, inlay material)

1

Check the condition of the insulation (dirt, moisture, damage)

1

Check the overheating of the suction gas (3K < overheating < 8 K)

1

Check the supercooling of the liquid (2K < supercooling < 6K)

1

1

Safeguards
Check the functioning and settings of the following safeguards:
-

The dirty filter signal

1

-

The high-pressure controls

1

-

The low-pressure controls

1

The safety functions included in the control unit (see control unit operating instructions)

1

CAUTION:
When checking the functioning of safety devices by disconnecting connections on the
terminal strip, make sure that they are reconnected in the original manner, and that all
connections are tight.

Complete manual VKT | AHU | 2019_v7 (09-09-2019)

70

9.4.

Maintenance schedule for qualified personnel, unit out of service

Year: .................

Operator: ......................
Unit out of service (main switch off and locked)

Number of
inspections
per year

Switch panel
(for settings, refer to the electrical diagram)
Check that the controller compartment is clean and dry

1

Check the condition of the switches (dirt, corrosion)

1

Check the condition of the contacts (dirt, corrosion, burns)

1

Check all connections for tightness

1

Check the condition of the cable insulation (worn, burned, damaged)

1

Check the settings of the thermal protections

1

Check the condition of fuses (tightness, value)

1

Annual
Check

Heat Recovery Exchanger / Cooler / Heater
Check the condition of the heat exchanger (dirt, leakage, corrosion, obstructions)

1

Clean the heat exchanger with a soft brush

1

Check condition of drip tray (dirt, drain, leakage) and siphon, clean if necessary

1

Filters
Check the mounting of the filters (leakage)

1

Fans
Check the condition of the fans (dirt, corrosion, shaft clearance, imbalance)

1

Clean the ventilator fans

1

Check the set-up for good airflow (katabatic winds, blind spot, short circuit, intake of fumes)

1

Check fastening bolts for tightness

1

Check electrical connections for tightness

1

Volume control damper / bypass
Check the condition of the volume control damper (dirt, seals, actuator)

1

General
Check the unit set-up (vibration dampers, foundation, is it level?)

1

Check the condition of the casing (jamming, dirt, corrosion)

1

Check the condition of the insulation

1

Check that all pictograms are still present

1

Check function and hygienic condition of all servomotors present

1

Compressors
Check the oil level of the compressors (between ½ and ¾ of the sight glass height)

1

Check electrical connections for tightness

1

Refrigerant circuit
Check the bracing of the pipes (fastening, inlay material)

1

Check the condition of the insulation (dirt, moisture, damage)

1

Vaporiser / condenser
Check the condition of the heat exchanger (dirt, leakage, corrosion, obstructions)

1

Clean the heat exchanger with a soft brush

1

Check condition of drip tray (dirt, drain, leakage) and siphon, clean if necessary

1

Humidification
Check for soiling, damage, corrosion and drip leaks
*Within the dehumidification phase
Check pipes and siphon for proper functioning and contamination and flush them

1

Check and flush steam trap and water tank

1
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CAUTION:
When the air handling unit is switched on again, it will remain blocked for some time
(see the operating instructions for the respective control system and/or the electrical
diagram).
CAUTION:
All works on the cooling equipment that fall within what is described in the applicable
RLK (Leaktightness for Cooling Plant Regulations) must be registered in the logbook
specific to the installation (only for the Netherlands).

9.5.

Functional testing checklist

In case of maintenance, the list below can be used as a guideline for (re)testing.
Hardware testing

Good

Erro
r

Residual
point

N/A

Good

Erro
r

Residual
point

N/A

Description:
Check main switch connection
Check 3 phases/zero/earth
Check thermal protection setting
Check motor connections, also those of clixon / PTC
Check operational current and power consumption of fans and pumps
Check that motors change properly from star to triangle (if applicable)
With Dahlander motors, one magnetic switch is used for low revs and two magnetic switches for
high revs
Check all 230V connections: Control cabinet, crankcase heater, heating ribbon, cabinet lighting,
thermal wheel power supply, cold and hot water pumps
Check transformers: 230V in, 24V out
Check the rotational speed of the thermal wheel
Check the rotation monitoring of the thermal wheel
Check air damper servomotors
Check time delays for functions and settings
Check the settings of the variable frequency drives:
Maximum frequency supply air fan .....................
Maximum frequency exhaust air fan ...................
Minimum/maximum frequency compressor ...................

Check refrigerant circuits
Description:
Check the operation of the crankcase heater
Check that the cold water pump and the flow switch are functioning properly
Switch on the compressor and check the operational current and power consumption
Check the sight glass (humidity and refrigerant)
Check for overheating
Check the protection provided by pressure gauges:
LP (by switching off supply air fan)
HP (by switching off exhaust air fan)
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Procedure test
Description:

Good

Erro
r

Check Controller:
Check all connections to the controller:
Also the power supply (24V AC / 15V DC / 230V AC)
Check analogue inputs: by manipulating the respective sensors (hold / blow)
Check digital inputs:
Dirty filter - blow into the tube
Test belt breakage
Test frost protection
Low water protection
Check analogue outputs:
Manually on 100%: check desired motor action (e.g., Dip switches on the thermal wheel)
Check digital outputs
Check lower/higher room temperature setting
Check compressor control:
Anti-rotation, minimum running time, blocking in the event of power failure
Check regulation of variable frequency drive(s)
Check regulation of bypass damper(s)
Check condenser pressure regulation/high cooling load
Check settings:
Operating Time ..................................-.................................
Working days Mon / Tues / Weds / Fri / Sat / Sun
Check correct time (adjust if necessary)
Check correct date (adjust if necessary)
Check summer/winter time
Check return temperature set point .......... °C
Check minimum air inflow temperature ......... °C
Check maximum air inflow temperature ........... °C
Daytime operation
Return fan in operation
Supply fan in operation
Circulation pump in operation
Thermal wheel in operation
Compressor(s) in operation
Air damper regulation
End of day operation
Return fan off
Supply fan off
External air damper off
Additional check points
Minimum running time of compressors ..........min.
Minimum time between 2 starts switching compressors ..........min.
Block on compressor after power failure .........min.
Does the thermal wheel operate at enthalpy (Z)/temperature (W)
Does the thermal wheel also work in cooling mode
The condenser bypass regulates ..................
Controlling the fans at the correct pressure with open bypass
When frost is present AHU off/pump on damper 100%/urgent start
At minimum water pressure pump off/AHU off/urgent start
Cooling blocked at outside temperature .......... °C
Ventilation stop compressor stop
E-heater stop Fan overrun time
Heat pump switching
Operation of motor safety switches
Operation of thermistors / clixons
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Procedure in case of faults:

Analyse the fault using the operating system (see operating system manual). Depending on the nature
of the fault, and the type of action to be taken, the fault can be corrected, or the assistance of qualified
personnel may be required.
CAUTION:
Resetting the control system may lead to it restarting. Create a safe situation for
resetting the unit. See section 3and for each component section 7.
CAUTION:
Whenever work is carried out on the unit, the power supply must be switched off and
the main switch must be locked.

If there is a fault with your air handling unit, you can contact the service department of OC Verhulst. If
you can indicate the probable cause of the problem, we can work most efficiently to solve your
problem.
CAUTION:
Work on the refrigerant circuit of OC Verhulst air handling units may only be carried
out by trained and certified personnel.

Units with a refrigerant circuit contain refrigerant under pressure. Improperly performed work on the
refrigerant circuit can lead to the release of refrigerant. There is a risk of eye damage and skin burns
(very low temperatures). Furthermore, the release of refrigerant is harmful to the environment, and a
unit with insufficient refrigerant cannot function without failing.
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10.2.

'Possible Faults' table

Problem or fault

Possible faults

Unit does not start up

High-pressure fault (DX cooling)

Possible cause

No power supply
Main switch is off
Unit is blocked
Release conditions are not met (from start command)
Unit has a fault
Unit clock error
Unit outside operating area
Dirty condenser heat exchanger
Discharge stop damper closed
Thermal protections of one or more condenser fans disabled
Unit overloaded, unit running outside design parameters
No or too low air flow volume across the condenser
Condenser bypass remains open

Low-pressure fault (DX cooling)

Compressor thermal protection (DX cooling)

Suction stop damper closed
Too little refrigerant for the expansion damper (gas bubbles in
sight glass)
Filter/dryer dirty (> 1 K temperature difference)
Vaporiser dirty
No or too low air flow volume across the vaporiser
Unit overloaded, unit running outside design parameters

The possible causes of faults listed in the above table are intended as a troubleshooting guide. OC
Verhulst does not guarantee the completeness of this information and can therefore not accept liability
for any inaccuracies.
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EC Declaration
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