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1. General remarks.

The OMM describes the correct and safe use of the units in all phases of operation. The nameplate contains basic
information and technical parameters of the unit.

This Operation and Maintenance Manual is a set of recommendations and guidelines intended to present procedures,
methods and notes leading to the correct installation, commissioning and operation of the unit. Failure to follow the
recommendations below may result in a life-threatening risk due to incorrect transport and assembly and may lead to
damage to the unit or its malfunction. The manufacturer is not responsible for incorrect installation or malfunction of the unit.
At the same time, the warranty provided by the manufacturer will not be recognised in the event of gross negligence or failure
to comply with the following set of recommendations.

NOTE: All activities performed during connection must be carried out by qualified personnel with approvals and certificates
to work with live equipment, in accordance with applicable law in a given country.

NOTE: All maintenance operations on the delivered unit must be carried out by qualified personnel with approvals and
certificates to work with pressure equipment, in accordance with applicable law in a given country.

2. Purpose and construction.

The XK and XD AHU series is designed for air treatment in the capacity range from 1,000 m3/h to 46,000 m3/h in various
configurations of functional sets. The AHUs are intended for installation in the ventilation network, in air conditioning, ventilation,
heating and exhaust systems. The ventilation network means ventilation ducts and, in the case of units installed outdoors, also
elements such as intake vent and exhaust terminal. The XK, XD AHUs consist of one or several multifunctional blocks. All air
processing functions performed by the AHU are marked with graphic symbols placed on the cover plates on the operating
side.

The AHUs are manufactured in the left-hand and right-hand versions. The execution sides are determined depending
on the direction of air flow in relation to the operating side (inspection panels, exchanger stub pipes, etc.). In the case of
supply and exhaust air handling units, the execution side is determined by the direction of air flow in the supply section.

XK, XD AHUs are the optimum solution for efficient and comfortable air conditioning in large buildings. In order to
reduce operating costs, the AHUs are equipped as standard with a recuperator, a mixing chamber with the free cooling
function and a heating module. The sequence of use of the individual elements was defined as a function of reducing
electricity costs. The use of electronically commutated (EC) fans dramatically improves the energy efficiency of the unit.

The XK, XD air handling units are a versatile solution for the air treatment process in commercial facilities with an
area of 300 m2 to 2,000 m2. The use of optional multi-stage or inverter condensing systems enables the optimisation of
cooling requirements. The use of 50 mm insulation and axial fans with reduced sound power levels guarantees low sound
pressure levels.

2.1. Unit codification.
The units are marked with a code indicating the basic parameters, configuration and equipment:

XD_1_ - _2_ - _3_ - _4_ - _5_

XD – monoblock AHU
1 – cooling capacity [kW]
2 – air capacity [m3/h]
3 – AHU configuration: N – supply, NW – supply and exhaust, NWR/P – supply and exhaust with heat
recovery R – with a rotary exchanger / P – with a plate exchanger
4 – type of heater: HG – gas, HW – water, HE – electric
5 – configuration of supply and exhaust outlets: H – front, U – top, V – bottom

XK_1_ - _2_ - _3_ - _4_ - _5_

XK – compact AHU
1 – air capacity [m3/h]
2 – AHU configuration: N – supply, NW – supply and exhaust, NWR/P – supply and exhaust with heat
recovery R – with a rotary exchanger / P – with a plate exchanger
3 – type of heater: HG – gas, HW – water, HE – electric
4 – type of cooler: CF – freon, CW – water
5 – configuration of supply and exhaust outlets: H – front, U – top, V – bottom

C_1

C – condensing unit
1 – cooling capacity [kW], number of circuits
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2.2. Technical data.
2.2.1. XD series.

Ventilation XD 25–35 XD 40–70 XD 80–130 XD 140–180

Nominal capacity m3/h 5,500 12,000 23,000 30,000

Nominal displacement pressure Pa 350 350 450 450

Capacity range in cooling mode m3/h 3,500–6,000 8,000–13,000 16,000–27,000 26,000–33,000

Supply fan - 1 radial EC 1 radial EC 1 or 2 radial EC 2 radial EC

Exhaust fan - 1 radial EC 1 radial EC 1 or 2 radial EC 2 radial EC

Cassette filters
G4-F5

Heat recovery

Type of recovery exchanger - rotary hygroscopic

Ventilation air flow according to ECODESIGN
requirements m3/h up to 5,500 up to 8,000 up to 17,500 up to 27,000

Heat recovery efficiency according to ECODESIGN
requirements % 73.0 73.0 73.0 73.0

Heat recovery capacity for conditions 1) kW 77.4 109.8 236 358.4

Cooling

Heat recovery capacity for conditions 2) kW 11.7 15.8 34.0 51.4

Cooling capacity for conditions 3) kW 26.7 40.5–57.8 75.2–96.2 112.6–144.4

EER 4) - 3.26 3.02 3.22 3.28

Scroll compressor type - on / off [inverter] on / off [inverter] on / off on/off

Number of compressors - 1 1 2 3

Number of cooling circuits - 1 1 2 3

Condenser fans - 2 axis AC 2–4 axis AC 2–4 axis AC 4–6 axis AC

Heating

Water heater power for medium water 80/60 kW 35 74 146 169

Adjustment - 3D valve with a small circulation pump option

Gas heater power kW 24–43 52–75 72–110 72–144

Adjustment - 2-stage module with variable adjustment option, in variable adjustment option

Electric heater power kW 18-36-48
individual selection

Number of adjustment levels - 2
individual selection

Technical data

Weight of nominal configuration with gas heater module kg 590–660 870–1,160 1,960–2,360 2,380–2,760

Dimensions with the cooling module, L x B x H mm 2,100 x 2,200 x 1,265 2,350 x 2,150 x 1,515 [2,350 + 800] x 3,250 x 1,890 [2,350 + 800] x 4,050 x 1,890

Dimensions without the cooling module, L x B x H mm 2,100 x 1,100 x 1,265 2,350 x 1,350 x 1,515 [2,350 + 800] x 1,900 x 1,890 [2,350 + 800] x 1,900 x 1,890

Description of the structure - Self-supporting, Frame, Standard ALUZINK, 50mm insulation

Configuration of supply outlets - front, bottom front, bottom, top front, bottom, top front, bottom, top

Configuration of exhaust outlets - front, top bottom, top bottom bottom

Supply duct connections mm 700 x 400 900 x 500 1,500 x 500 depending on configuration

Supply duct connections mm 700 x 400 900 x 500 1,500 x 500 depending on configuration

Electric power [50hz] V 3 x 400 3 x 400 3 x 400 3 x 400

Power consumption / Starting current A 22 / 87 38 / 144 75 / 166 129 / 177

1. Outdoor temp. -20°C / Return temp. +20°C 3. Conditions Tout = 35°C [TS]. Temp. before exchanger 28°C [TS]
2. Outdoor temp. +32°C / Return temp. +24°C 4. Net EER = cooling capacity / total electrical power consumption of the unit
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2.2.2. XK series.

Ventilation XK 010 XK 025 XK 060 XK 100 XK 200 XK 300

Capacity range in cooling mode m3/h 500–1,300 1,500–3,300 3,500–7,500 7,000–14,000 16,000–27,000 25,000–34,000

Capacity range in heating mode m3/h 500–1,300 1,500–3,300 3,500–7,500 7,000–15,000 16,000–35,000 25,000–46,000

Nominal displacement pressure Pa 200 300 400 500 600 600

Nominal air capacity m3/h 1,000 2,500 6,000 10,000 20,000 30,000

Supply fan - radial EC radial EC radial EC radial EC 2 radial EC 3 radial EC

Exhaust fan - radial EC radial EC radial EC radial EC 2 radial EC 3 radial EC

Ventilation filters - G4, G5 G4, F5 G4, F5, F7, F9 G4, F5, F7, F9 G4, F5, F7, F9 G4, F5, F7, F9

Heat and cooling recovery

Type of recovery exchanger - Rotary hygroscopic

Air flow according to ECODESIGN
requirements m3/h - up to 3,300 up to 6,600 up to 9,000 up to 18,500 up to 28,000

Efficiency according to ECODESIGN
requirements % - 73.0 73.0 73.0 73.0 73.0

Cooling recovery capacity for conditions
1) kW - 38.8 77.4 109.8 236 358

Type of recovery exchanger - Countercurrent airtight

Air flow according to ECODESIGN
requirements m3/h 1,300 up to 3,300 up to 6,600 up to 9,000 up to 18,500 up to 28,000

Efficiency according to ECODESIGN
requirements % 82.0 77.0 76.0 77.0

- -

Cooling recovery capacity for conditions
1) kW 18.1 42.1 83.4 115.8

- -

Heating

Water heater power for medium water
80/60 kW option 19 37 77 146 198

Adjustment - 3D valve

Gas heater power kW - 12 - 24 24–43 43 - 75 75 - 210 105 - 430

Adjustment - - 2-stage module with modulation option 2/4-stage module with modulation option

Electric heater power kW 06 - Feb 18-36
individual selection

Adjustment - individual selection

Technical data|

Description of the structure - Self-supporting, frame. Standard ALUZINK, 50mm insulation

Weight of the base configuration with
recovery kg 180 330 490 770 1,590 2,380

Dimensions of the base configuration
with recovery LxBxH mm 2,050 x 900 x 500 2,350 x 900 x 1,045 2,350 x 1,200 x 1,365 2,350 x1,350 x1,515 3,050 x 1,900 x 1,890 3,150 x 2,200 x 2,385

Supply and exhaust connections mm 315 600 x 300 800 x 400 900 x 500 1,500 x 500 1,800 x 600

Cooling

Freon cooler power kW 5 14 34 60 128 188

Water cooler power kW According to individual selection

1. Outdoor temp. -20°C / Return temp. +20°C 3. Conditions Tout = 36°C [TS]. Temp. before exchanger 28°C [TS]
2. Outdoor temp. +32°C / Return temp. +24°C 4. Net EER — cooling capacity / total electrical power consumption of the unit

The detailed equipment of the units, including operating parameters, dimensions and weight, is shown on a selection
sheet prepared on individual request.
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2.2.3. C unit series….

R410a CONDENSING
UNIT C201 C251 C301 C302 C351 C352 C401 C402 C452 C501 C502 C602

COOLING Evaporation temp. 7°C, Outdoor temp. 35°C

Cooling capacity 18.90 24.70 28.90 29.20 34.20 35.10 39.10 37.90 44.90 48.90 49.40 58.70

EER 3.11 3.06 3.03 3.22 3.25 3.15 3.18 3.18 3.14 3.13 3.18 3.11

CONFIGURATION
Number of
compressors/circuits 1/1 1/1 1/1 2/2 1/1 2/2 1/1 2/2 2/2 1/1 2/2 2/2

Number of
condenser fans 2 2 2 2 2 2 3 4 4 3 4 4

Adjustment steps 1 1 1 2 1 2 1 2 2 1 2 2

ELECTRICAL DATA

Voltage 400V / 50Hz
Full load
current 8.44 10.70 12.50 12.40 15.50 15.90 17.10 16.90 18.50 21.40 21.30 24.80

ACOUSTIC DATA

Sound power LwA dB 76.00 76.00 76.00 77.00 77.00 77.00 79.00 81.00 81.00 80.00 82.00 82.00
Sound pressure at a
distance of 1m dB[A] 57.00 57.00 57.00 57.00 57.00 58.00 59.00 60.00 60.00 59.00 60.00 60.00

DIMENSIONS 2,350x800x1,515

WEIGHT 170.00 221.00 258.00 277.00 311.00

R410a CONDENSING
UNIT C702 C802 C902 C1002 C1202 C1203 C1403 C1503 C1703 C1604 C1804 C2004

COOLING Evaporation temp. 7°C, Condensation temp. 35°C
Cooling capacity 68.50 78.30 88.00 97.80 118.60 116.20 135.70 146.70 167.50 156.40 176.10 195.60

EER 3.22 3.18 3.15 3.22 3.12 3.18 3.21 3.16 3.12 3.20 3.20 3.19

CONFIGURATION
Number of
compressors/circuits 2/2 2/2 2/2 2/2 2/2 3/3 3/3 3/3 3/3 4/4 4/4 4/4

Number of condenser
fans 4 4 4 2 2 5 5 6 6 6 6 4

Number of
compressors/circuits 2/2 2/2 2/2 2/2 2/2 3/3 3/3 3/3 3/3 4/4 4/4 4/4

Adjustment steps 2 2 2 2 2 3 3 3 3 4 4 4

ELECTRICAL DATA
Voltage 400V / 50Hz
Full load current 31.80 34.20 38.50 42.80 49.60 51.10 59.90 64.20 70.90 68.40 77.00 85.60

ACOUSTIC DATA
Sound power LwA dB(A) 83.00 83.00 84.00 86.00 86.00 87.00 88.00 88.00 88.00 89.00 90.00 90.00

Sound pressure at a
distance of 1m dB[A] 60.00 60.00 61.00 63.00 63.00 63.00 64.00 64.00 64.00 64.00 65.00 65.00

DIMENSIONS 2,350x800x1,880 2,350x1,350x1,880 2,350x2,150x1,880 2,350x2,700x1,880

WEIGHT 396.00 580.00 870.00 960.00 1660.00
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3. Transport and storage.

The XK, XD series monoblock AHUs are equipped with elements that allow loading. The following drawings show the
transport options for the unit. Thanks to this solution, no special equipment is required for transport and loading. The unit has
built-in transport handles that are fixed directly to the unit's support frame in each corner. However, please note that vertical
transport should be carried out using a traverse and conveyor belts as shown in the drawings below. Straps attached to a
single point (crane hook) as the only means of attachment are not permitted as this may result in damage to the unit casing
and loss of warranty. The manufacturer shall not be responsible for failure to follow the above instructions and, consequently,
for damage to the unit.

Fig. 1. Vertical transport method, strap attachment points.

Fig. 2. Vertical transport method, strap attachment points.

STRAP INSTALLATION METHOD

CONNECTION POINTS
CONNECTION POINTS

STYROFOAM PAD

Styrofoam padsStyrofoam pads

ConnecĜon points
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The XK, XD series AHU is wrapped in foil for transport and has protection for corners and protruding elements. Due to their
size and frame structure, the units are not transported on pallets. During transport, ensure that the means of securing the load
do not damage the AHU. Elements of the outer shell of the AHU are exposed to dents and damage to the paint finish if the
unit is not properly secured. It is not permitted to secure the load during transport by wrapping the unit in straps with tensioning
mechanisms. The only permissible attachment of the unit is to anchor it to the vehicle using attachment points in the unit's
supporting frame, i.e. mounting eyes and holes used for forklift transport. The units should be stored in their original packaging
in a dry place, protected from the weather and within a temperature range of -25°C to +50°C. The unit can be transported
by forklift or crane in their normal operating position, taking particular care to protect the sides and protruding parts from
damage. Before lifting the unit, ensure that the doors and inspection panels are closed. For transport, the unit has a removable
intake vent cover which is packed inside the unit. The siphon for draining condensate from the evaporator is also removed.
For XD units, an optional cooling unit in a separate block is provided for installation, connection and commissioning after
delivery by Ratherm or an Authorised Ratherm Service Centre.

4. Foundation, assembly and connection of related installations

4.1. Foundation.
The AHU should be placed on:

- foundation screed
- a steel foundation frame embedded in the concrete of the floor
- a specially prepared rigid steel structure
The foundation, frame or steel structure must be flat and level and should be strong enough to support the weight of the
AHU. The height of the screed or foundation frame must allow for the installation of a siphon to drain condensate from the
drip tray.
The manufacturer determines the support of the unit along the outline of the unit according to the dimensions of the frame.
The unit can be mounted on a frame with support on all longer profiles of the unit frame. Detailed dimensions and weights are
shown on the selection card prepared on individual request.

4.2. Place of foundation.
The AHU should be positioned so that the connection of associated installations (ventilation ducts, pipelines, cable

trays) does not cause collisions with inspection panels. For efficient installation, operation and maintenance of the air
handling units, a distance of the width of the unit + 1.5 m must be maintained between the operating side and existing built-
in elements at the installation site (walls, supports, piping, etc.).
In the service area, systems, piping and support structures must be installed in such a way that they can be easily
disassembled and assembled for service, repair and overhaul.
When installing an outdoor AHU with a condensing unit, the ground under the condensing unit (roof, frame, floor) must take
into account the influence of weather conditions (e.g. precipitation). The casing of the condensing unit is not watertight.

4.3. Connection of AHU blocks.
Adjacent AHU blocks should be levelled so that the blocks fit closely together vertically and horizontally. Before

anchoring the AHU on site, the individual AHU blocks should be bolted together in the order shown on the overall
dimensional drawing included in the AHU documentation. Before screwing, the contact points of the block frame profiles
should be covered with the self-adhesive seal supplied with the AHU. The AHU blocks are joined together using M8x35 bolts
or screws (supplied with the AHUs).
If the AHU is installed outdoors, an intake vent should be installed at the outdoor air inlet and an exhaust terminal should be
installed at the exhaust air outlet (the intake vent and exhaust terminal accessories supplied as standard, intended for
installation on the duct/AHU).

4.4. Connection of ventilation ducts.
Ventilation ducts should be connected to the AHU with flexible connections (not supplied) that prevent the

transmission of vibrations and small deviations in the concentricity of the duct and the AHU outlet. Ducts connected to the
AHU must be supported or suspended on their own supports.

4.5. Connection of heaters and coolers.
Exchangers should be connected in such a way as to avoid stresses that could cause mechanical damage or

leakage. The weight of the pipeline and thermal stresses cannot be transferred to the exchanger stub pipes. Depending on
local conditions, compensation should be used in the supply and return pipeline system to compensate for longitudinal
expansion of the pipelines. When installing the power supply system to exchangers with threaded connections, the
exchanger stub pipe should be locked with an additional wrench.
The power supply installation should be arranged so that it does not obstruct access to other parts of the AHU. The method
used to connect the exchangers to the power supply system should allow easy disassembly of the pipelines to remove the
exchanger from the AHU without collision during maintenance and repair work.
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The supply and return stub pipes of the exchangers should be connected so that the exchanger operates in the countercurrent
system. Operation in a co-current system reduces the average temperature difference which affects the efficiency of the
exchanger. In the case of heaters, the drop in efficiency can be up to 10% and in the case of coolers up to 25%.

Diagram 1. Connection of heaters.

The AHUs are supplied as standard with a three-way valve and actuator — assembly by the installer.

The connection of the freon cooler to the power supply with the cooling unit may only be carried out by a qualified
refrigeration installer in accordance with the regulations for freon cooling units in a given country. If the cooling unit block is
supplied by Ratherm, the freon cooler must be connected by an Authorised Ratherm Service Centre or the warranty will be
invalidated.

4.6. Connection of gas heaters.
The connection of gas heaters to the gas fuel supply must only be carried out by a qualified gas installer in

accordance with the regulations in force in a given country.

1 Main burner solenoid valve
2 Pilot burner solenoid valve
3 Pressure stabiliser
4 Safety solenoid valve
5 Gas filter (small section)
6 Anti-vibration connector
7 Gas filter (large section)
8 Gas valve

Diagram 2. Connection of gas burner

CONNECTION OF ROOFTOP HEATERS

Three-way valve with 0–10V actuator

(the type of actuator should be agreed with
the rooĦop unit automaÍ on manufacturer)

RegulaÍ ng and metering valve
with drain

SUPPLIED WITH THE UNIT

Ball shut-off valve DN...

VenÍ ng

Drain
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4.7. Connection of the cooling module.
The condensing unit must be connected by suitably qualified and authorised personnel, in accordance with the

standards and regulations in force in the country where the unit is installed.

The connection of the optional condensing unit supplied by Ratherm must be carried out by an Authorised Ratherm Service
Centre or the warranty will be invalidated.

The condensing unit supplied by Rathem is a separate block designed to be connected to the AHU casing and hydraulically
connected to the evaporator. For service purposes, the condensing system is filled with inert gas at a pressure of 0.5 bar.
Optional:

- the unit block (casing) can be connected to the AHU to form a monoblock,

- the unit block (installation) can be hydraulically connected to the evaporator, with the refrigerant charge in the
condensing unit,

4.8. Condensate draining.
The drip trays of the cooling section, the plate heat exchanger and the rotary heat exchanger are fitted with

condensate drain stub pipes leading to the outside of the AHU casing. Siphons should be connected to the drain stub pipes
to drain the water condensing on the exchangers at different pressure levels in the section and at ambient pressure. The AHUs
are supplied as standard with ball siphons for use in areas of the AHU where negative pressure occurs. The ball siphon cannot
be installed in the discharge section of the air handling unit. There is no need to use drain siphons in sections where overpressure
occurs. Drain siphons or siphon components for sections where overpressure occurs are not supplied.
Due to the different pressures prevailing in the sections during operation of the AHU, it is not permitted to connect several
condensate drain stub pipes to one siphon.
It is permissible to connect siphons of different sections to one drain collector, provided that the collector is connected to the
environment (vent). The siphons must be filled with water before starting the AHU. In a cold environment, the water outlet
should be insulated and, if necessary, a suitable heating system should be used.

4.9. Electrical connections and controls.
The electrical connections of the AHU's equipment should be made by suitably qualified and authorised persons and

should be made in accordance with the relevant standards and regulations in force in the country where the unit is installed.
The cross-sections and type of power cables (e.g. shielded cables) and individual elements of the functional equipment should
be selected according to the rated current and the conditions specific to the location of the AHU (e.g. ambient temperature,
cable arrangement, distance from the power supply cabinet). Before connecting the power supply, check that the voltage
and frequency of the mains supply correspond to the data on the nameplates of the equipment. The permissible deviations
of the supply voltage and its frequency from the values specified on the nameplate are ±5%.
The units are supplied as standard with power and control wiring and a built-in switchgear. The installer's connection scope
includes: main power supply, water heater pump power supply, room unit, water heater/cooler actuator, supply air
temperature sensor (AHUs with electric/gas heaters), external temperature sensor (indoor AHUs). The condensing unit (optional)
is factory-supplied from the AHU switchgear.

Control information is provided in separate documents supplied by Ratherm.

5. Preparations for commissioning.

Commissioning of the air handling unit after putting the ventilation system into operation must only be carried out by suitably
qualified and trained personnel.

AHUs equipped with an optional condensing unit and/or gas heater must be commissioned by an Authorised Ratherm
Service Centre.

Thoroughly clean the interior of the units and the duct system before commissioning. Check that:

- no elements of units and systems, automation or automation equipment have been damaged during assembly
works,

- all ventilation equipment is mechanically installed and connected to the ventilation network,
- the earth cables connecting the AHU to the ventilation ducts are installed,
- the hydraulic and freon system is fully installed and ready for operation and that the heating or cooling medium is
available during commissioning,

- the power receivers are wired and ready for use,
- siphons and condensate drainage from drip trays are installed,
- all automation elements are installed and wired.
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5.1. Electrical system.
Before closing the connection boxes of the power receivers, check:

- that, based on electrical diagrams, the wire connections and connections between terminals are correct,
- that the protections applied to all the power receivers are correct,
- that all bolts are tightened and that all fasteners and electrical connections (including unused auxiliary terminals, if
any) are correctly fitted,

- that wires and cables comply with all requirements regarding protection, arrangement, cross-section, etc.,
- that the earthing and protective connections are correct,
- that there are no loose wires left inside the junction boxes,
- the condition of the seals and sealing surfaces.

5.2. Filters.
Air filters in air handling units prevent dust and particles from entering the ventilated room. In addition, they effectively

protect other functional elements of the AHU, especially heat exchangers, from contamination.

The AHU must always be operated with filters installed.

Before closing the filter section:

- remove the film protecting the filters,
- mount the filters in the guides so that the safety screen is on the side opposite to the air pressure,
- check the condition of the filters and the tightness of the fixing in the guides,
- check the settings of the differential pressure switches (if installed) that determine the allowable static pressure
differential that qualifies the filter for replacement. The permissible pressure differential is 250 Pa.

5.3. Water and glycol heaters.
Check:

- the condition of the heater fins,
- the correct connection of the inlet and outlet pipelines,
- that the antifreeze sensor is securely attached to the water return stub pipe from the heater,
- that the heater control valve is installed in accordance with the markings on its casing.

5.4. Electric heaters.
Check:

- that the electrical connections are correct according to the electrical diagram,
- that the heaters do not come into contact with the elements inside the heating section,
- that the heaters are not damaged.

5.5. Gas heaters.
Check:

- that the electrical connections are correct according to the electrical diagram,
- the tightness of the connections of the gas installation supplying fuel to the burner,
- that the pressure parameter and gas type are correct — the heaters are factory set to run on G20 gas, it is possible
to change the gas fuel, which requires modification of the gas distribution system in terms of the heater and CO2
emission regulation,

- that the boiler does not come into contact with the elements inside the heating section,
- the flue pipe and the heater intake vent are unobstructed.

Feeding the heater with a pressure higher than 60 mbar is strictly forbidden and may result in damage to the
heater's gas valve!

5.6. Water, glycol and freon coolers.
Similarly to water heaters, check:

- the condition of the cooler fins,
- the correct connection of the inlet and outlet pipelines,
- the method of positioning the drop separator in relation to the direction of air flow,
- that the siphon is correctly installed — fill the siphon with water before starting the AHU,
- that the condensate drainage system is unobstructed.
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5.7. Plate exchanger.
Check:
- the condition of the exchanger fins (dirt, mechanical damage),
- the operation of the damper mounted on the plate exchanger (before starting the AHU, the part of the damper
serving the exchanger bypass should be closed),

- for AHUs with a drop separator, that the siphon is correctly installed and that the condensate drainage system is
unobstructed; before starting the AHU, fill the siphon with water.

5.8. Rotary exchanger.
Before starting the exchanger, check:
- after removing the V-belt, that the exchanger rotor turns without resistance,
- the gap between the rotor and the casing and adjust the seal brushes if necessary,

5.9. Fan unit.
Check:

- that there are no objects around the fan that could be sucked into the rotor after it has started,
- that the fan rotor turns freely without rubbing against any parts of the casing,
- that the motor is correctly positioned and that the installation and operating conditions correspond to the data on
the nameplate (supply voltage, current, frequency, winding connections),

- all bolts, fasteners and electrical connections are securely tightened,
- that all dampers in the ventilation duct network are set in accordance with the design,
- that the direction of rotation of the rotor matches the arrow on the fan casing (pulse switch on the fan). If the
direction of rotation is reversed, any two phases in the switchgear power supply must be interchanged.

Once the above checks have been carried out, carefully close all the inspection panels
on the unit.
It is not permitted to operate the unit with the inspection panels open.

6. Commissioning and adjustment.

AHUs equipped with a cooling module and/or gas heater must be commissioned by an Authorised Ratherm Service Centre
or the warranty will be invalidated.

The purpose of commissioning is to confirm that the air handling unit has been constructed in accordance with the
design and is suitable for operation.
The commissioning and adjustment of the air handling and air conditioning unit must only be carried out by a qualified
commissioning team equipped with a set of basic measuring instruments.

After carrying out the activities described in point 5, you can start the first run.

After starting, check that:

- there are no disturbing noises or unnatural mechanical sounds,
- the vibrations of the AHU that can be considered too strong are not noticeable.

The AHU should operate for approximately 30 minutes. After this time, turn it off and inspect each section. Pay particular
attention to:

- the filters (for damage),
- the efficiency of the condensate drainage,
- the fan unit.

Replace or clean the pre-filters after commissioning.
Achieving the intended effects of the operation of the air handling or air conditioning unit depends, among other things, on
making adjustments and taking control measurements.

6.1. Air volume measurement and AHU capacity adjustment.

The measurement of the air volume is the basic measurement for:
- the commissioning and acceptance of the AHU,

- when the system is not performing to the design assumptions,
- the periodic control of the operation of the AHU,
- the replacement of the fan assembly elements.
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Before making any measurements or adjustments:
- check that the dampers on all grilles or diffusers are positioned according to the design,
- set the supply air and recirculation air dampers (if any) to one of the extreme positions, i.e. either 100% supply air or
maximum recirculation,

- measure the current drawn by the fan motor. If necessary, reduce the fan speed.

The determination of the air flow rate is based on the measurement of the average air flow velocity in the measurement
cross-section of the ventilation duct.

Important factors affecting measurement accuracy are:
- the position of the measurement cross-section in relation to the elements,
- the number and location of measurement points in the measurement cross-section,
- a relatively stable and unobstructed air flow.

It is particularly inadvisable to locate the measurement cross-section directly behind:
- network elements that cause deformation of the velocity field (elbows, reducers, tees, dampers, etc.),
- a fan, where there may be velocities of the opposite sign in the cross section.

The measurement should be made on a section of duct with parallel walls and straight sections of at least 6 fan diameters or
equivalent upstream and at least 3 diameters downstream of the measurement point. In a real ventilation system, it can be
difficult to find such a long, straight section. In such a case, the measurement cross-section should be determined at the
point where the least flow disturbance is expected and the mesh of measurement points should be refined. The location of
the measurement cross-section should be determined at the system design stage.

We consider the measured capacity to be appropriate if it is within ±10% of the assumed capacity. In the case of larger
disproportions, a capacity close to that of the design can be achieved by:

- regulating the ventilation duct network,
- changing the fan speed.

In systems with dampers that automatically change the proportions of supply, recirculation and exhaust air or the proportions
of flow through the bypass, the capacity should be measured and the main damper adjusted at one of the extreme positions.
Then check the air proportions and the total capacity in the second extreme position and make any necessary adjustments
to obtain the correct proportions while maintaining the same total capacity.

7. Operation and maintenance.

Persons responsible for the operation of the AHU should read this documentation before commencing any operation or
maintenance. In the absence of personnel with specific technical knowledge, the periodic inspection of the air handling units
should be carried out by an Authorised Ratherm Service Centre. During the warranty period, inspections of the AHUs with a
cooling module and/or gas heater must be carried out by an Authorised Ratherm Service Centre or the warranty will be
invalidated.

Any damage to the AHU or its components resulting from failure to comply with the guidelines contained in the
documentation will not be subject to warranty repairs.

The basic technical data of the air handling unit, such as the kind, type and dimensions of the main elements (filters, heat
exchangers, fans, electric motors) are given on the Technical Data Card supplied with each unit.

Maintenance work on the AHU should only be carried out when the unit is not in operation. To ensure safe operation of the unit,
a service switch must be installed outside the fan section to disconnect power to the fan motor during service. The power
supply circuit must be disconnected in a de-energised state. The service switch should be located close to the fan section
inspection panels.

Careful, regular maintenance and inspection of the technical condition of the AHU and its equipment is necessary to detect
faults at an early stage before major damage occurs.

This documentation provides only general instructions regarding the control periods for the correct operation of the AHU due
to various external operating conditions. The frequency of inspections must therefore be adapted to the existing conditions
(contamination, number of starts, load, etc.).
From the time of commissioning, the persons operating the air handling unit should keep up to date records in the "Inspection
and Maintenance Table" at the end of the documentation, which should record work resulting from normal, routine
operation of the unit. A carefully kept register is the only reliable document that confirms the operating status of the unit, the
date of periodic inspections and any irregularities observed in the operation of the unit. If it is necessary to contact Ratherm
representatives, it is essential to use the unit's factory numbers, which can be found on the AHU casing.

The length of time between each activity was determined assuming "non-stop" operation of the AHU and in an installation
characterised by low dust levels and no other conditions that would interfere with the normal operation of the unit. In
environments with high levels of dust in the supply and/or exhaust air, inspections should be carried out more frequently.
Spare parts and accessories for the AHU should be ordered from Ratherm. When ordering, please quote the unit type and
serial number. This information can be found on the nameplate on the fan part.



Ratherm version V2.2026 14

7.1. Dampers.
If the damper is found to be excessively dirty and in heavy use, it should be cleaned in one of the following

ways:
- using an industrial vacuum cleaner with a soft nozzle,
- blowing with compressed air,
- washing with pressurised water with detergents that do not attack aluminium.

Particular attention should be paid to the tightness of the damper after closing it, especially from the outside air side,
otherwise the water heater may freeze.

7.2. Filters.
Under standard operating conditions of the AHU, the filters should be changed three times a year. An indicator that

the filter needs to be changed (in addition to a visual check of their function) is an increase in pressure drop above 250 Pa.

The degree of filtration varies for each type of filter, so it is extremely important to install filters of the same filtration class when
replacing them.

If the final pressure difference across the filter exceeds the value specified for it, the filter should be replaced. Sectional filters
(FD) and pocket filters (FK) are for single use only. Metal filters (FMW) can be regenerated by washing in warm water with
detergent or by blowing out with compressed air.
When replacing the filter, you should also clean the filtration section by vacuuming or wet wiping.
When ordering a new set of filters from Ratherm, please specify the filter type, filtration class and size of the air handling unit,
or the size and number of filters as listed on the unit's technical data sheet.
The AHUs must always be operated with air filters fitted.

7.3. Heat exchangers.
7.3.1. Water or glycol heater.

Water heaters are equipped with an anti-freeze system during operation. An alternative in winter is to fill the heater
with a non-freezing agent (e.g. glycol solution). If the heating medium supply is switched off or the AHU is not in operation
and the air temperature could drop below +5°C, the heater should be emptied.
To do this:

- close the valves on the heating medium inlet and outlet (disconnect the heater from the heating system),
- unscrew the drain and vent plugs from the connection stub pipes,
- blow out the heater with compressed air supplied to the vent,
- repeat blowing several times at short intervals until only air comes out of the drain plug with no visible drops of
water,

- screw in the drain and vent plug.

Heater fins should be checked for contamination at least every four months. Dust remaining on the heater surface reduces
the heater's heat capacity and increases the pressure drop on the air side. Even if the AHU is fitted with filters, over time dust
will build up on the heater fins on the air intake side. If excessive dirt is detected, the following methods can be used for
cleaning:

- using a vacuum cleaner with a soft nozzle on the air intake side,
- blowing with a jet of compressed air in the opposite direction to the normal airflow, directing the jet parallel to the
arrangement of the fins,

- washing with warm water and detergents that do not corrode aluminium and copper.

Before cleaning, protect adjacent parts of the AHU from any dirt released.

To achieve full thermal efficiency, the heater must be well ventilated. Vent plugs located in the heater stub pipes are used
for this purpose.

When the unit is not in use, the flow of heating medium should be reduced to a minimum so that the temperature inside the
unit does not exceed + 60°C. An increase in temperature above this value may cause damage to some elements or sub-
assemblies (motor, bearings, plastic elements, etc.) installed in parts adjacent to the heater.

7.3.2. Electric and gas heater.

During operation of the air handling unit, dust may accumulate on the heating elements when the heater is not in
use. When the heater is restarted, heavy contamination can cause a smell of burning dust and even a fire hazard. Periodically
(every 4 months), and especially before the start of the heating season, check the electrical and gas connections, the
technical condition of the heating elements, and check the heating elements for deformation or damage and the degree of
contamination. Any dirt should be removed using a vacuum cleaner with a soft nozzle, a soft brush or compressed air.

Wet cleaning of electric and gas heaters is unacceptable!
You should also check that the temperature rise protection in the event of a loss of airflow is activated.
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7.3.3. Water or glycol cooler.

The cooler should be checked for contamination every four months. If necessary, the cooler can be cleaned using
the methods described for water heaters.
Before cleaning, protect adjacent parts of the AHU.
When checking the level of contamination, you should also check that the drop separator is clean and that the condensate
tray drain and water siphon are unobstructed. The water siphon must be filled with water before starting the AHU.
If the drop separator is dirty, wash it with warm water and detergent.
In the case of a glycol cooler, the level and density of the glycol in the circuit should also be checked. To achieve full
thermal efficiency, the cooler must be well ventilated. Vent plugs located in the cooler stub pipes are used for this purpose.

7.3.4. Freon cooler and cooling module.

Maintenance of the freon cooler and condenser covers the same range of activities as for the water heater, water
cooler and fan units. When washing the freon cooler with warm water, empty the cooling system by sucking the freon into
the tank. Otherwise there is a high risk of an uncontrolled increase in freon pressure and damage to the cooling system. As
part of the cooling module inspection, the system leakage and pressure parameter of the cooling system must be checked
and the result reported in accordance with the regulations in force in a given country.

7.3.5. Plate exchanger.

Maintenance of the exchanger consists of checking its technical condition and the degree of contamination of the
aluminium plates every four months. Before cleaning, protect adjacent parts.
Cleaning required should be carried out using one of the following methods:

- vacuuming with a soft nozzle,
- blowing the ducts with a jet of air in the opposite direction to the normal air flow,
- washing the entire length of the air ducts with water and detergents that do not corrode aluminium,
- for more severe contamination, the exchangers can be cleaned by flushing with a high-pressure water jet.

When cleaning by mechanical means to remove dirt, take special care and ensure that the exchanger plates are not
deformed or damaged.
If the exchanger is operated at negative temperatures, it must be thoroughly dried before the AHU is restarted.

In addition, check:

- functioning of the damper,
- condition of the drop separator,
- condition of the drip tray,
- that the condensate drainage system is unobstructed,
- the water siphon must be filled with water before starting the AHU,
- the correct installation of the anti-frost system (if fitted to the exchanger),
- that the bypass damper closes fully when defrosting is not required.

7.3.6. Rotary exchanger.

Maintenance of the exchanger consists of checking its technical condition and the degree of contamination of the
rotor every four months. When servicing the rotary exchanger, check that:

- the rotor turns without resistance. The noticeable resistance may be caused by excessive pressure from the sealing
brushes and rubbing against the edge of the rotor. In this situation, the brush setting should be corrected. Worn
brush seals should be replaced. If the previously removed brush seal is to be reinstalled, it should be installed so that
its position in relation to the direction of rotation of the rotor remains unchanged. After replacing or adjusting the
sealing brushes, the exchanger should run for 30 minutes to allow the brushes to adapt to the rotor surface. After this
time, measure the motor current and compare it with the rated current to check that the motor is not overloaded.

- the drive belt is undamaged, clean and does not slip on the cylindrical part of the rotor. If there is any slack despite
the maximum tension provided by the tensioning system, the belt must be shortened or replaced,

- the air inlet openings are not covered with dust or otherwise contaminated. To clean the rotor, use one of the
methods previously described for other exchangers.

The rotor and drive motor bearings are continuously lubricated during operation. The amount of grease in the bearings when
the exchanger is installed is sufficient for long term operation and there is no need to lubricate them during operation. It is
recommended that the motor and gearbox are cleaned of dust deposits from time to time to prevent the formation of an
insulating layer on the motor surface, which would increase the operating temperature of the drive.
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7.3.7. Fan unit.

Before starting any work (breakdown, maintenance, servicing) on the air handling unit, and in particular before
opening the fan section inspection panels and removing covers from live parts, ensure that:

- the unit has been properly disconnected from the power supply. This applies to both the main and auxiliary circuits,
- the rotor is at rest,
- the fan has cooled down and that the surface temperature does not present a risk of burns,
- the fan is secured against accidental start-up.

The fans are designed to move dust-free or slightly dusty air. They are not designed for aggressive gases, vapours or very
dusty air. Operating the fan in an unsuitable environment may result in bearing damage, corrosion, rotor imbalance and
vibration.
The fan and drive motor in the unit are selected for the operating parameters of the AHU specified in the design. The fan
speed is selected so that the air flow and fan stagnation pressure are appropriate for the associated ventilation system. A
smaller flow of pumped air means disruptions in proper operation and leads to an imbalance of the entire ventilation system.
This can be caused by:

- dust deposits on the fan rotor blades,
- the fan rotating in the wrong direction. If the fan rotates in the wrong direction, the air flow will be significantly less
efficient.

When servicing the fan unit, check that:
- the rotor turns easily,
- it is balanced and that there is no rubbing,
- the rotor is securely mounted on the axis,
- it has not moved in relation to the inlet funnel,
- all bolts securing the structural elements of the fan assembly are tightened,
- electrical connections are not loose or tarnished,
- the power consumption parameters do not exceed the rated values,

Fan units should be inspected every 4 months.

8. Health and Safety Instructions.

1. The AHUs should be connected and commissioned by qualified personnel under conditions that comply with applicable
regulations, particularly those relating to the operation of electrical equipment.
2. Do not switch on the mains voltage before connecting the AHU to the protective system.
3. It is forbidden to carry out renovation and maintenance work without first switching off the power supply to the air
handling unit.
4. It is forbidden to operate the AHU with the inspection panel removed from any part of the unit.
5. The person operating, repairing or maintaining the unit must be suitably qualified and authorised in accordance with the
regulations in force in the country where the unit is installed.
6. The place where the AHU is installed must be equipped with the necessary safety devices to ensure safe operation and
the necessary fire protection equipment according to local regulations.

9. Warranty

Details of the warranty can be found in the GWC (General Warranty Conditions) and are confirmed when the unit is ordered
(duration, scope of warranty, scope and frequency of warranty inspections).
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10. Warranty Card Model
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11. General Warranty Conditions

I. General information
These warranty conditions are the basis for the claims of the customer indicated in the warranty card; the manufacturer
guarantees the owner (Customer) trouble-free operation of the sold air handling units, hereinafter referred to as units
II. Warranty period
1. The warranty for the units is 18 months from the date of commissioning, but no later than 2 years from the date of sale
2. The condition for the recognition of the warranty is the execution of two technical inspections per year, the first before the
cooling season and the second before the heating season, by an authorised RATHERM HVAC service centre, and the orders
should be sent electronically to Ratherm sp. z o. o. at the following addresses:: info@ratherm.pl, rz@ratherm.pl, ps@ratherm.pl
III. Warranty coverage
1. The manufacturer will, at its discretion, either replace the units or their defective parts or repair them at the place of
installation or elsewhere, after sending them for repair.
2. In the event that the warranty service is performed at the place of installation of the unit in the country of the
manufacturer's headquarters, the manufacturer will cover the costs of transport of the authorised service centre personnel
and of transport of spare parts only within a radius of 300 km from the service centre location in that country.
4. The warranty service does not change the warranty period, the warranty for the replaced parts ends at the end of the unit
warranty period.
5. The manufacturer's liability under the implied warranty for unit defects is excluded.
6. These warranty conditions are binding on the parties to any contracts relating to the units, unless otherwise specified in the
contract with the consent of the manufacturer.
IV. The warranty does not cover:
1. Unit parts subject to normal wear and tear, consumables (filters, seals, V-belts, bulbs, fuses, bearings, etc.)
2. Damage not attributable to the manufacturer and defects in the units caused by reasons other than those
inherent in the units.
3. Damage to units due to environmental influences, improper transport and storage.
4. Mechanical damage resulting from improper handling and operation of the unit.
5. Units whose installation was not carried out by the Authorised RATHERM HVAC Service Centre or was carried out
under conditions incompatible with the OMM.
6. Units whose commissioning, connection of the unit supplied by Ratherm or servicing was carried out by persons not
authorised by the Manufacturer in each case. Applies to units equipped with a Ratherm cooling unit and/or gas heater.
7. Units in which modifications, changes in operating parameters, repairs or replacement of equipment parts have been made
without the manufacturer's written consent.
8. Damage and defects in the casing and construction components that do not affect the functionality and correct operation
of the units.
9. Damage and defects to units resulting from use and operation not in accordance with the building/construction design.
10. Units whose purchase has not been financially settled with Ratherm, including additional services.
V. The manufacturer shall not be liable for
1. Damage caused by unit downtime while waiting for warranty service. 2. Any damage to the Customer's property other
than the units.
VI. Complaints
1.Complaints should be reported by telephone or e-mail to the following address: info@ratherm.pl, to the service centre phone
number or to the address on the manufacturer's website or on a sticker placed on the unit. The complaint notification must
include the unit's serial number, the location where the unit is installed, a contact telephone number and, if possible, a brief
description of the fault.
VII. Warranty service
1. The services provided under this warranty will be provided within 14 days from the date of notification. In exceptional cases,
this period may be extended, in particular if the warranty service requires parts or sub-assemblies to be brought in from a sub-
supplier and if the service centre is prevented from working due to bad weather conditions.
2. Parts which the service centre removes from the unit as part of the warranty service and replaces with new parts become
the property of the manufacturer
3. Costs incurred as a result of unjustified complaints or the interruption of the service centre's work at the Customer's request
shall be borne by the Customer.
4. The manufacturer has the right to refuse to perform the warranty service if the Customer withholds payment for the unit or
previous service.
5. The Customer is obliged to cooperate with HVAC RATHERM technicians in the performance of the warranty service
performed at the unit's place of installation by:
a) enabling timely access to the unit;
b) presenting the documents supplied with the unit;
c) taking the measures necessary for the protection of persons and property and observing health and safety regulations at
the place of performance of the warranty service;
d) ensuring that work can begin immediately on arrival of the service and can be carried out without undue delay;
e) providing, free of charge, all possible assistance for the performance of the service (e.g. providing a source of electricity
or lighting at the place of performance).
6. The Customer is obliged to immediately accept and acknowledge the warranty service on the Service Card document. In
the event of any doubt as to the quality or completeness of the warranty service, the Customer shall be entitled to lodge a
complaint.
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12. EC Declaration of Conformity
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13. Certification of Hygiene
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14. Faults — causes and removal

If there are any faults in the operation of the units, they must be reported immediately to the manufacturer or the service
partner designated by the manufacturer.

Location of service points

RATHERM sp. z o.o.
Agrestowa 3, 83-010 Rekcin

ww.ratherm.pl

Technical Support Department tel. 531 414 012, 574 519 119, info@ratherm.pl
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15. Scope of Service Activities — List.

The scope of service activities performed as part of the inspections — depending on the equipment:

- Checking the physical condition of the AHU, siphon and condensate drain
- Checking the operation of multi-leaf dampers
- Cassette filter replacement
- Inspection of sensors, room units and regulators, tightening of power and control terminals
- Checking the exchanger fins for contamination
- Checking the settings of duct dampers and diffuser control blades
- Air flow control of randomly selected diffusers
- Checking the condition of CT cut-off valves, heat sources
- Checking the cooling circuit filling against factory specification, checking for leaks
- Checking the operating modes of the units
- Checking that the air conditioning condensate drainage is unobstructed,
- Checking operating modes, CT power supply
- Checking the condition of CT cut-off valves

Companies authorised to carry out warranty inspections — Authorised Ratherm Service Centres.


