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1 Introduction

1.1 Heat pumps covered in the manual

Model Item code Refrigerant
RE 28 05 RE2805 R-410A
RE 33 05 RE3305 R-410A
RE 38 05 RE3805 R-410A
RE 42 05 RE4205 R-410A
RE 48 05 RE4805 R-410A
RE 56 05 RE5605 R-410A
RE 66 05 RE6605 R-410A
RE 76 05 RE7605 R-410A
RE 84 05 RE8405 R-410A
RE 96 05 RE9605 R-410A

1.2 Product description

RE 05 heat pumps

RE 05 heat pumps come in two configurations: RE 28-48 heat pumps have a single
compressor unit, while RE 56-96 heat pumps have two compressor units. All RE heat
pumps include a control cabinet. The standard position of the control cabinet is on the
unit's left side, but it can be moved to the right side if needed.

RE 28-48 models

By default, the unit's automation system has been configured for one domestic hot
water tank, one buffer tank for a heating circuit, and one heating circuit controlled by

a three-way valve. The automation system supports numerous other connections,
systems and accessories. Alternative system configurations are presented in separate
technical manuals for the automation system.

RE 56-96 models

The heat pump includes two compressor units, which can be used independently or
they can be joined together. The automation system has a separate controller and
separate electrical connections for each unit. If the units are used separately, they
operate independently of each other.

In standard two-unit deliveries, the units’ automation systems have been connected
for joint use (in a cascade configuration). In cascade systems, one of the heat pump
controllers operates as the master and controls the entire system, while the other, the
slave controller, operates under the master controller. The upper unit is the master unit
and the lower unit the slave unit.
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1.3 Instructions and diagrams

This manual includes the necessary basic instructions for operating the heat pump. For
advanced instructions, see manual M8010 (available for download at www.oilon.com).

Document Designation (Item code)
Installation and commissioning manual M8009 (34793623%)
Operation manual M8010 (34793625%)
RE 05 28-33 110415
Electric diagram
RE 05 38-48 110414
Electric diagram
RE 05 56-66 110412
Electric diagram
RE 05 76-96 110413
Electric diagram
Quick guide 34793587 (34793587*)

*Finnish version only.

1.4 Safety notice and warnings

Read these instructions carefully before installation, commissioning, operation, or
maintenance of the device. The given instructions must be followed. Throughout this
manual, the following symbols are used to point out very important information:

Use special caution. The DANGER symbol indicates an immediate
hazard that will result in serious injury or death.

Use special caution. The WARNING symbol indicates a hazard that
may result in serious injury or death.

Use caution. The CAUTION symbol indicates a hazard that may result
in an injury.

=)
>
z
@
m
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CAUTION

Pay attention. The NOTICE symbol indicates a risk of damage to the

NOTICE . .
equipment, components, or surroundings.

The ‘i’ (info) symbol indicates important information as well as useful
tips and hints.

© H

4 (65) M8009 2346EN




Keep these instructions as well as the electrical diagrams available near the device.

Installation, commissioning, or service of the appliance is to be carried
out by authorized and trained personnel only, adhering to all local
regulations and requirements.

Wear proper personal protective equipment, such as protective
footwear, gloves, and safety goggles when necessary.

Electrical safety

Once powered on, some of the unit's components carry a hazardous
voltage. Always pay attention to electrical safety when working with or
near electrical components.

Before any maintenance or servicing, switch off electricity using the
main switch and ensure that there is no voltage present in the unit’s
components.

Refrigerant

Refrigerant leaking from an open or broken circuit may cause
asphyxiation, severe frost damage, arrhythmia, or neurological
symptoms. If you suspect a refrigerant leak, leave the area immediately,
and seek fresh air. Help and warn others.

Safety devices

Do not bypass, disable, or damage any of the unit’s pressure switches
or other safeguards with tools, by accessing the system’s software, or
by any other means.

Bypassing the unit’'s safeguards may lead to equipment failure, damage to property or
injury to people.

Lifting and handling

The weight of the unit presents a crush hazard. Use safe work methods
when lifting and handling the unit.

During lifting, do not walk or work under the heat pump or any other
suspended load.
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Other considerations

A To avoid slipping, keep floor surfaces dry, and seal off or report any

leaks that you detect.
CAUTION

NOTICE Check the tightness of pipe connections. The connections may become
loose during transit.

1.5 Transportation and storage
Storage

Store the unit upright in a warm, dry place. Protect the device against water and dust.
Do not stack goods on the unit.

Transportation

Transport the unit upright and protected against water and dust. Do not stack goods
on the unit. Use only safe lifting and handling methods when moving or lifting the
unit. After lifting, lower the unit carefully down onto the floor. Hard impacts can cause
equipment damage.

Do not tilt the unit.

If the unit is tilted beyond 45 degrees, the compressor may not receive proper
lubrication at startup. As a result, the compressor may become damaged.
e If the unit has been accidentally tilted beyond 45 degrees, leave the unit in vertical
position for at least three hours before starting the compressor.

Lifting

Do not use the user interfaces as support points when lifting the unit.

Do not lift the unit from under the control cabinet.

Lift and move the unit with a hand pallet truck or forklift.
e Lift and move the unit only so that both forks of the lifting device extend under the
whole unit.
e Keep the exterior panels of the compressor unit closed when lifting and moving the
heat pump.
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Two-unit heat pumps:

Lift the tower consisting of two units only from below the lower unit.

1.6 Scope of delivery

Equipment and components

Item PCS Item code Description
Installation and 1 34793623* This manual
commissioning manual
Electrical drawing 1 RE 28-33: diagram 110414

RE 38-48: diagram 110415
RE 56-66: diagram 110412
RE 76-96: diagram 110413

—

Outdoor temperature
sensor B9

-.\-.}I

1 36217226

3

Connect to terminal k/
BX9 in controller A1.0

Wilo Stratos PARA 25/1-12
34023075 In two-unit models, each condenser
circuit needs its own pump

Heating pump (condenser RE 05 28-48: 1
pump) Q9 RE 05 56-96: 2

Domestic hot water tank
temperature B3

Buffer tank temperature B4 1 36217266 |Already connected to switchgear

1 36217266 Already connected to switchgear

Heating circuit 1 flow

temperature B1 1 36217266 Already connected to switchgear
*Finnish version only.
Sensors and actuators
Position Description RE
BRINE CIRCUIT
B91 Brine inlet temperature s
(evaporator in)
Brine outlet temperature
B92
(evaporator out)
Q8 Brine pump (evaporator pump) 0]
HEATING
B71 Heating return temperature S
(condenser in)
B21 Heating supply temperature S

(condenser out)
Q9 Heating pump (condenser pump) S
Space heating buffer
tank temperature
Space heating buffer
tank temperature, bottom

B4

B41

B3 Domestic hot water S
tank temperature
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Position Description RE
B31 emperatiro, botiom 0
Q3 Chang'e-over valve (§pace o
heating/DHW heating)
B9 Outdoor temperature S
. RE 28-48: O
B10 Common heating flow temperature RE 56-96° S
HEATING CIRCUIT 1
B! Supply temperature s
Q2 Heating circuit 1 pump (0]
Y1/Y2 Heating circuit 1 mixing valve (0]
B5/HMI1 Room temperature 1 (0]
HEATING CIRCUIT 2
B12 Supply temporature 0C
Q6 Heating circuit 2 pump ocC
Y5/Y6 Heating circuit 2 mixing valve ocC
B52/HMI2 Room temperature 2 (0]
HEATING CIRCUIT 3
B14 Supply temperature oc
Q20 Heating circuit 3 pump oC
Y11/Y12 Heating circuit 3 mixing valve ocC
B53/HMI3 Room temperature 3 (0]
REFRIGERANT CIRCUIT
H82 Suction pressure, evaporator oC
B85 Suction temperature, evaporator ocC
E9 Low pressure switch S
V81 Expansion valve, evaporator S
K1 Compressor S
B81 Discharge temperature S
E10 High pressure switch S
H83 Condenser pressure ocC
B86 Suction temperature, economizer S
H86 Suction pressure, economizer S
V82 Expansion valve, economizer S
Remote connection device
0OCI670 Remote connection device (0]
Bus
Modbus RTU S

S: Standard equipment

O: Optional accessory, can be connected to the heat pump’s automation system and enabled without
additional equipment.

OC: Optional equipment that requires an auxiliary controller (available as an option).

1.7 Accessories

For a full list of available accessories, please refer to brochures and price lists. Storage
tanks are presented in a separate storage tank brochure.
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Accessory Temperature sensor NTC10k 5 m
Item code 36217266
Description Sensor with flexible cable (length: 5 m), metallic probe (diameter: 6 mm, length: 50

mm), 1XNTC 10 kOhm, 2 wires, B(25/85)=3976, tp 97 s

Intended use

e Buffer tank temperature (B4)
e DHW tank temperature (B3)
e Heating circuit supply temperature (B1)

Accessory Sensor pocket 6x200 G1/2
Iltem code 34021268
Description For 6 mm sensor probes, with cable gland, depth: 200 mm, G1/2" outer thread,

brass

Intended use

Sensor pocket for buffer tanks and heating circuits

Compatible 36217266
equipment

Accessory Sensor pocket 6x80 G1/2
Iltem code 3167816646
Description For 6 mm sensor probes, with cable gland, depth: 80 mm, G1/2" outer thread,

stainless steel

Compatible 36217266
equipment

Accessory Change-over valve Belimo DN32
Iltem code 34034600
Description Belimo R3032-BL2
Purpose To switch heating water flow between buffer tank and DHW tank
Actuator 36962268

Accessory Change-over valve Belimo DN40
Iltem code 34034601
Description Belimo R3040-BL4
Purpose To switch heating water flow between buffer tank and DHW tank
Actuator 36962268

Accessory Change-over valve Belimo DN50
Item code 34034602
Description Belimo R3050-BL4
Purpose To switch heating water flow between buffer tank and DHW tank
Actuator 36962268

Accessory Actuator for Belimo DN32-DN50 change-over valves
Iltem code 36962268
Description Belimo SRD230A. AC 100-240 V, open/closed, 3-point, 20 s
Purpose Actuator for Belimo change-over valves
Valve 34034600, 34034601, 34034602
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1.8 Decommissioning

Heat pump systems must be decommissioned in accordance with applicable laws and
regulations. Heat pumps include materials and substances that require special care,
including:

Refrigerant

0]]

Electrical components

Other materials

The specific considerations for each substance or material are described in the
following sub-sections.

Refrigerant

At the end of life, recover the refrigerant and send it for disposal. See section Disposal
of refrigerant.

Oil

Waste oil should be delivered to a service provider with the means for processing such
materials in accordance with laws and regulations. Use appropriate precautions to
prevent the oil for leaking or ending up in the environment.

Electrical components

Heat pumps include a wide range of electrical components, such as digital devices,
electric circuits, and sensors. Any such items should be handled and disposed of as
indicated in the instructions given by their manufacturer or in accordance with local
laws and regulations.

Other materials

In addition to the above, heat pumps have several components that are made of metals

and plastics. If possible, any such components should be recycled, and if recycling is
not an option, disposed of in accordance with local laws and regulations.

1.9 Disposal of refrigerant

The refrigerant used in the heat pump may be charged or recovered by
qualified personnel only.

Before disposal of refrigerant, determine the refrigerant type and consult
the refrigerant's Material Safety Data Sheet for safety information.
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@ The heat pump may have more than one refrigerant circuit.

Depending on the model, the heat pump includes one of the refrigerants listed in table

below.
Refrigerant Details
R410A Mixture of difluoromethane and pentafluoroethane

Refrigerants should be recycled, or disposed if recycling is not possible, by a service
provider duly authorized to do so pursuant to local laws and regulations. Depending on
the refrigerant type, refrigerants can be flammable, toxic, or both. Certain refrigerants
have a high global warming potential (GWP) if released into the atmosphere.
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2 Installation

2.1 Installation site

Site planning and selection

e |Install the unit and the associated equipment in a warm, dry place.

e The installation site’s ambient temperature must be within +5...+40 °C (non-
condensing).

e No condensate should accumulate onto the unit’'s components from ambient air
(non-condensing atmosphere).

e The air at the installation site should be free of harmful quantities of dust or other
substances that may influence the heat pump’s performance, durability, or safety.

Unit base and leveling feet

Place the unit on a stable, steady base that can carry its entire weight. Mount the unit
securely in a vertical position onto its own leveling feet. Level the machine using the
machine’s leveling feet.

Maintenance and access clearance

Install shut-off valves that allow the unit to be isolated from the brine circuit, heating
circuit, and the domestic water system.

There must be enough space for servicing at least in front of the unit.
e |eave at least 30 cm of space behind the unit (on the evaporator and condenser
side).
e |eave at least 80 cm of space in front of the unit (on the user interface side).
e Leave at least 80 cm of space in front of the unit’s control cabinet door.

b el
Yy 3Y
B
* HP Pos. Item
80 cm HP |Heat pump
- > F F |Front
A B [Back
£ f Control cabinet
S| 5em — [
o]
Y

Access clearance (RE RVS) ver. 1
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Floor drain

The unit’s installation site must have a floor drain. The site’s floor should be inclined so
that any runoff from the unit leads towards the drain.

2.2 Dimensions, connections, and components

Components, RE 28—-48

RE, single compressor unit ver. 5

RE 28-48, single-unit configuration.

Pos. Item

EC Electrical cabinet
HMI User interface

S1 Operating switch, ON/OFF

AF Adjustable feet

(M10, DIN/ISO 17/16 mm)

BI Brine circuit in (evaporator circuit in)

BO Brine circuit out (evaporator circuit out)
WO Condenser circuit out, heating water flow
Wi Condenser circuit in, heating water return
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Components, RE 56-96

EC

S1—
HMI1—

S2—
HMI2

RE, two compressor units ver. 3

RE 56-96, two-unit configuration. 1: master unit, 2: slave unit.

Pos. Item
EC Electrical cabinet
User interface
HMI1 Upper unit (master)
HMI2 User mtenrface
Lower unit (slave)
Operating switch, ON/OFF
S1 ;
Upper unit (master)
Operating switch (ON/OFF)
S2 ;
Lower unit (slave)
AF Adjustable feet
M10, DIN/ISO 17/16 mm
Bl Brine circuit in (evaporator circuit in)
BO Brine circuit out (evaporator circuit out)
\e] Condenser circuit out, heating water flow
WI Condenser circuit in, heating water return

Transit bolts in compressor unit bottom plates

Each compressor plate has a transit bolt (screw) that supports the compressor during
transit. The screw goes through the compressor unit’s bottom plate, securing the
compressor’s base to the bottom plate. The transit bolt must be removed before
starting the unit.
e Remove the transit bolt by unscrewing the screw from the bottom of the unit’s plate.
e The transit bolt has an M8 thread and a 13 mm hexagonal head.

14 (65) M8009 2346EN
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Dimensions, RE, single-unit configuration

N

H3 : Mo " BI ('=‘
H4A ..U/WIO'. Mﬁ ( .
L.

0
W o ®

d063311 RE 28-48 ver. 2
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Dimensions, RE, two-unit configuration

N — o 3 RETE B
om aa) — —
—>‘
HI : : H‘]
== [f | H2 : )\ O~
E ° . WO " ]
<= 0 ] H3 _ @\ |

° ° H4 : ° °f .
= E HS 4[)\/\/0 \)\,\

E BI
| PN
1 . HéA & O~
@ ° ° : @
| | WL ! | BO
0
BF
- | ,, \ . &@ o) @3 "./
i ) @a "
% ((O =

d081566 RE 56-96 ver. 2

Heat pump L1 L2 L3 L4 H1 H2 H3 H4 H5 H6 H7
RE 28-48 967 | 750 | 560 [ 155 | 945 | 830 | 786 | 310 | 152 - -
RE 56-96 967 | 750 | 560 | 155 | 1835 | 1716 | 1198 | 830 | 786 | 310 | 150
Heat pump B1 B2 BI/BO GWI/WO LF BF DF
RE 28-48 750 37 1SO228/1-G2B | 1ISO228/1-G11/4B| 710 665 | 70X70
RE 56-96 750 37 1SO228/1-G2 B [ 1S0228/1-G11/4B| 710 665 | 70x70
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Switches and fuses

The tables present the positions for components in electrical diagrams.

RE 28-48
Position Function Default position
S1 Operating switch ON/OFF ON
1F1 Compressor motor protection ON
F3 Control fuse (automation system’s fuse) ON
1F4 Condenser circuit pump Q9’s fuse ON
1F5 Brine pump (evaporator pump) Q8’s fuse ON
F6 Heating circuit 1 pump Q2’s fuse ON
F7 (Optional) Heating circuit 2 pump Q6’s fuse ON
RE 56-96
Position Function Default position
F3 Control fuse (automation system fuse) ON
s1 Operating svyitch ON/OFF ON
Upper unit (master)
S2 Operating sw!tch ON/OFF ON
Lower unit (slave)
1F1 Compressor motor protection ON
Upper unit (master)
2F1 Compressor mqtor protection, ON
Lower unit (slave)
1F4 Heating pump (condepser pump) Q9’s fuse ON
Upper unit (master)
1F5 Brine pump (evaporgtor pump) Q8’s fuse ON
Upper unit (master)
oF4 Heating pump (condepser pump) Q9’s fuse ON
Lower unit (slave)
oF5 Brine pump (evapora.tor pump) Q8’s fuse ON
Lower unit (slave)
F6 Heating circuit 1 pump Q2’s fuse ON
F7 (optional) Heating circuit 2 pump Q6’s fuse ON

Operating switches

RE 26—48: operating switch S1; RE 56—96: operating switch S1 and S2

When the switch is in position 1/ON, the unit is in normal operating mode. When

the switch is in position 0/OFF, the compressor is prevented from starting, while the
heat pump’s automation system stays operational. The frost protection function is an
exception to this: it starts the in-line heater and the compressor’s condenser circuit
when the temperature falls below 5 °C, even if the switch is set to 0/OFF.

If the condenser circuit’s temperature is below 5 °C and you do not want the
compressor to start, set the compressor motor protection circuit breakers to the OFF
position.

e RE 26-48: circuit breaker 1F1

e RE 56-96: circuit breakers 1F1 and 2F1
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In RE 56-96 models, operating switch S1 halts the upper compressor unit (master),
and operating switch S2 halts the lower compressor unit (slave).

2.3 Modbus connection

Connect the module to the controller’s connector X60. Use two-sided tape to attach the
module on top of the controller.

If the system includes several heat pumps, equip each controller with the Modbus
module. Activate the terminating resistor in the last module in the chain by setting each
of the module’s DIP switches to the top position.
e The terminating resistor is disabled, when both of the DIP switches are in the lower
position.

You can check that the controller has identified the module using the ACS program. In
the configuration menu, the line Modbus interface available will show yes, and the
Modbus menu will appear.

Modbus parameters

Configure the Modbus connection parameters presented below either using the user
interface or the ACS program.

Menu Line Setting
Modbus 6641 Modbus slave address
Modbus 6652 Baud rate
Modbus 6653 Parity
Modbus 6654 Stop bit

The Modbus registers are available from our website and our customer services.

2.4 Outdoor temperature sensor

The heat pump’s outdoor temperature sensor (B9) is delivered with the heat pump. See
the necessary sensor connections in the unit’s electric diagram.
e In two-unit RE models, connect the sensor to controller A1.0 (master controller, in
the upper unit). If the system includes several heat pumps, connect the sensor to
the whole system’s master controller.

Connecting the sensor

Connect the sensor in terminal K in the heat pump’s Siemens RVS61.843 controller.
e Use a regular insulated copper twin cable for connecting the cable and extending
the cable.
e Select the cross-sectional area of the wires by consulting the table below.
e Join or splice the cable ends in a way that causes no additional electrical resistance
in the wires. Protect the joint against moisture and oxidation.

Cable length (m) 40 60 80 120

Wire cross-sectional area (mm?) 0.50 0.75 1.0 1.5
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Outdoor installation

Install the sensor outside the building with the sensor cable gland pointing downwards.
e Place the sensor in a position where the prevailing outdoor temperature can be
measured as accurately as possible.
e Make sure that the sensor is not exposed to solar radiation or heat from the
building.

Even though the sensor housing is protected against dust and water spray (IP65,
provided that the cable gland is pointed downwards), it is advisable to install the unit in
a location that is covered from rain. A good place for the sensor would be, for example,
under the eaves in a shady spot on the north wall of the building.

2.5 DHW tank sensor

The heat pump comes with the DHW storage tank temperature sensor (B3) already
connected. The sensor cable is approximately 4.5 m long. The sensor probe’s diameter
is 6 mm and length 50 mm.

Install the sensor in the domestic hot water tank’s sensor pocket as specified in the
piping diagram.
e If a dedicated tank is used, install the sensor in the lower section of the tank.
e If a combined storage tank is used, install the sensor in the upper section of the
tank.
e Install the sensor probe (supplied with the unit) into a sensor pocket designed for
6 mm probes. The sensor pocket needs to extend into the interior of the tank by at
least 150 mm.

Install the sensor in a way that allows it to measure the temperature of the fluid in the
storage tank as accurately as possible. The sensor pocket needs to extend far enough
into the interior of the tank, and the sensor pocket’s internal diameter must be suitable
for the sensor probe’s diameter.
e Use only metallic sensor pockets that won't corrode to any significant degree (from
the outside or the inside) over time.
e The air gap between the probe and the pocket wall should be as small as possible.
If necessary, use thermal paste between the sensor probe and the pocket walls.
e To ensure that the sensor probe remains firmly seated at the bottom of the sensor
pocket, secure the sensor cable with a cable gland.

The cable can be extended if required. Use a regular insulated copper twin cable for

connecting the cable and extending the cable (0.5 mm?, length <40 m).
e Join or splice the cable ends in a way that causes no additional electrical resistance
in the wires.
e Protect the joint against moisture and oxidation.

If the heat pump will not be used for heating domestic hot water (and the sensor will not

be installed), disconnect the sensor’s wires from the heat pump’s control cabinet and
protect the bare wire ends. You can otherwise leave the sensor in place.
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2.6 Buffer tank sensor

Installation
The heat pump comes with the buffer tank temperature sensor (B4) already connected.

Install the sensor in the buffer tank as specified in the piping diagram.

e |f a dedicated tank is used, install the sensor in the upper section of the tank, below
the heating circuit outlets.

e |f using a combined storage tank with separate sections for DHW heating and
space heating, install the sensor in the lower section of the tank.

Install the sensor probe into a sensor pocket designed for 6-mm probes. The sensor
pocket needs to extend into the interior of the tank by at least 150 mm. The sensor
pocket is available as an accessory, see section Accessories.

Considerations

Install the sensor in a way that allows it to measure the temperature of the fluid in the
storage tank as accurately as possible. The sensor pocket needs to extend far enough
into the interior of the tank, and the sensor pocket’s internal diameter must be suitable
for the sensor probe’s diameter.
e Use only metallic sensor pockets that won't corrode to any significant degree (from
the outside or the inside) over time.
e The air gap between the probe and the pocket wall should be as small as possible.
If necessary, use thermal paste between the sensor probe and the pocket walls.
e To ensure that the sensor probe remains firmly seated at the bottom of the sensor
pocket, secure the sensor cable with a cable gland.

The sensor cable is approximately 4.5 m long. The sensor probe’s diameter is 6 mm
and length 50 mm.

The cable can be extended if required. Use a regular insulated copper twin cable for

connecting the cable and extending the cable (0.5 mm?, length <40 m).
e Join or splice the cable ends in a way that causes no additional electrical resistance
in the wires.
e Protect the joint against moisture and oxidation.

If the heat pump will not be used for heating a buffer tank (and the sensor will not be

installed), disconnect the sensor’s wires from the heat pump’s control cabinet and
protect the bare wire ends. You can otherwise leave the sensor in place.

2.7 Flow temperature sensor for heating circuit 1

Installation

In single-unit RE heat pumps, the heating circuit 1 flow sensor (B1) is used to control
the circuit’s control valve (Y1/Y2). In two-unit configurations, the sensor is installed in a
the cascade’s shared flow line (sensor marking: B10; see the details at the end of this
section).
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The sensor can be installed in the heating circuit’s flow line, even if there is no valve
to be controlled by the heat pump; this will allow the sensor’s reading to be viewed
through the automation system.
e If you do not install the sensor in the flow line, disconnect the sensor’s wires from
the heat pump’s switchboard and protect the bare wire ends.
e You can otherwise leave the sensor in place.

Install the sensor in the heating circuit flow line as indicated in the piping diagram.
Place the sensor in a way that allows it to measure the temperature in the flow line as
accurately as possible.

Install the sensor 0.5-2.0 m downstream from the control valve. Install the sensor
preferably downstream from the circulation pump. If the sensor is too close to the
valve, its readings will be inaccurate, and placing the sensor too far downstream will
cause harmful control delay.

Attach the sensor to a metallic pipe surface or in a metallic sensor pocket in the pipe.

Surface installation

e Attach the sensor firmly and securely against the pipe surface along the entire
length of the metal sleeve covering the sensor probe.

e Finish by adding thermal insulation to insulate the sensor from ambient air
temperature.

e If necessary, use thermal paste between the sensor probe and the pipe surface.

e Itis advisable to attach the sensor along the pipe surface at the 3 o’clock or 9
o’clock position.

Installation in a sensor pocket

Install the sensor in a pocket intended for 6 mm probes.

If the pipe has a small diameter, create a 90 degree turn in the line flow direction with a
tee fitting. Place the sensor pocket in the outlet that is parallel to the original line. The
probe itself should extend upstream from the turn. This will allow you to install even a
long sensor pocket (150—-200 mm) along the line. The sensor pocket is available as an
accessory, see section Accessories.

== Pos. Item

Flow direction

Tee fitting

Sensor probe in pocket
Sensor pocket connection

o|O|m| >

Tee fitting with sensor pocket ver. 1

Using a tee connector to install a sensor pocket in a small-diameter pipe.

Sensor cable

The cable can be extended if required. Use a regular insulated copper twin cable for
connecting the cable and extending the cable (0.5 mm?, length <40 m).
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e Join or splice the cable ends in a way that causes no additional electrical resistance
in the wires.
e Protect the joint against moisture and oxidation.

Shared cascade flow sensor

By default, in two-unit RE models (and in multi-unit heat pump configurations), a single
shared flow temperature sensor (B10) is used to control the entire cascade. The heat
pump comes with the sensor already connected. Install the sensor to the condenser’s
flow line downstream from the last heat pump in the cascade. See the instructions

above.
O B10 Qs
LR N l
| b
2l Qe (B i Y1¥2 Y1/y2 Y12
¢ Q9 (B B21(7) Bg@% =
l Q9 () B21(T) g B4 Q2 Q2 Q2
B1 E10 O1— (e o e
B21(7) D®
KI/E11 3'?,: %) D | B3 iTiRG DEIERG iTiRG
™ 3
E9 881 E10 T) 1@ i
—(T)
®<=D ®| J o3 - ol
)
B33 B71(T) | E24/F ~
B71(F) E24'F|
exTF:

An example of shared cascade flow sensor installation. M: Master, S1: Slave 1, S2: Slave 2 (Slave 2 not
present in standard two-unit RE configurations).
The shared cascade flow line and the heat pumps’ individual flow lines are shown in red.
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3 Commissioning

3.1 Configuring automation settings

1. Keep the operating switches in the OFF position.
e In RE 28-48 models, the operating switch is S1.
e In RE 56-96 models, the operating switches are S1 and S2
2. Keep the compressor motor protection circuit breaker (breakers) in the OFF
position.
e In RE 28-48 models, the MPCB is 1F1.
¢ In RE 56-96 models, the MPCBs are 1F1 and 2F2.
Turn the control fuse (F3) to the ON position.
. Wait for the user interface to update the data from the controller.
a. If necessary, go through the commissioning menus. The commissioning menu
settings are preset at the factory.
5. Adjust the heating circuit’s basic settings to fit the heating system. The most
common settings are listed in the table below.
If necessary, change the settings based on the piping diagram.
If you have installed external actuators (such as a heating circuit control valve), test
the actuators’ operation and connections with a relay test.

W

No

If necessary, activate the outdoor temperature simulation function from the
Diagnostics menu. This will allow you to bypass the outdoor temperature sensor and
set the outdoor temperature value manually.

Basic settings

Menu Line Setting
Heating circuit 1 720 Heating curve slope
Heating circuit 1 721 Heating curve displacement (parallel displacement)
Heating circuit 1 730 Summer/winter heating limit
Heating circuit 1 740 Flow temp. setpoint min. (lower limit)
Heating circuit 1 741 Flow temp. setpoint max. (upper limit)

3.2 Starting the heat pump

1. Turn all motor protection circuit breakers and fuses to the ON position. Keep any
operating switches in the OFF position.

e In RE 28-48 models, the operating switch is S1.

e In RE 56-96 models, the operating switches are S1 and S2
If necessary, reset the heat pump from settings.
Turn the compressor unit’s operating switch (S1) the ON position.

e In RE 56-96 models, use only the upper unit’s operating switch (S1)
4. Wait for the compressor to start.

e The brine circuit's and the condenser circuit’'s pump will start approximately 10—
20 seconds before the compressor starts.

5. If you have to restart the compressor, wait at least 5 minutes after the last start.

wn
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e Starting up too frequently may cause damage to the soft starter.

6. Make sure that the compressor rotates in the right direction, see the table below.

e |f the compressor rotates in the wrong direction, stop the compressor
immediately by moving its motor protection circuit breaker (RE 28—-48: F1; RE
56-96: 1F1) to the OFF position or by turning its operating switch to the OFF
position.

e |f the compressor rotates in the wrong direction, make sure that the power
supply is de-energized and reverse the order of two phases in the heat pump’s
supply cable. After this, restart the process from the first step in this section.

e The unit is equipped with an internal phase guard. This device will stop the
compressor within 10 seconds of start-up, if the compressor rotates in the wrong
direction due to an incorrect phase order.

7. Check the temperature indicators to ensure that the condenser circuit starts to
warm up and the evaporator circuit to cool down.

Additional steps for RE 56—96:

1. Next, turn the lower unit’s operating switch S2 in the ON position.

2. Wait for the lower compressor to start.

3. The compressor will start with a delay depending on the system’s demand for
heating.

e If necessary, speed up the compressor’s start-up by using the outdoor
temperature simulation function and decreasing the cascade’s delay time and
degree minutes. Restore the settings after commissioning.

4. Make sure that the compressor rotates in the right direction.

e |f the compressor rotates in the wrong direction, stop the compressor with

operating switch S2 or motor protection circuit breaker 2F1.

Identifying compressor rotation direction

Indication Correct rotation Incorrect Notes
direction rotation direction

Operating sound Normal Unusual
Hot gas pipe temperature (line Increases Does not increase Line 8415
8415)
Pressure on the high pressure Increases Does not increase Refrigerant gauge
side
pressure on the low pressure Decreases Does not decrease Refrigerant gauge
(suction) side

3.3 Switching on heating circuit 2

Heating circuit 2 is switched on from the parameter list's (see Parameter list)
configuration menu on line 5715.

B |[Configuration | 1/44 % | Configuration 2/44
[Complete parameter list ]

Commissioning wizard 5700 Presetting 5711 Cooling circuit 1

Refresh operator unit Unused Off
5712 Use of mixing valve 1

Changed Heating and cooling

5710 Heating circuit 1 5715 Heating circuit 2
[ ] on i || on]
- — o Back & Back

Open the parameter list. Select the configuration menu from Switch the heating circuit 2 (On)
the status bar. on line 5715.
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3.4 Automation factory settings
RE 28-48

By default, the unit's automation system has been configured for one domestic hot
water tank, one buffer tank for a heating circuit, and one heating circuit controlled by

a three-way valve. The automation system supports numerous other connections,
systems and accessories. Alternative system configurations are presented in separate
technical manuals for the automation system.

=
B21(T)
B4
KVE1 O+—
E9 ,~~\B81 E10
®=D®
- B3
U —1d
B83 ? B41
=
B71(T
J) 2
E24F | g
| /
7

2355A06 ver. 1

RE 56-96

In standard two-unit RE heat pump deliveries, the units’ automation systems have been
connected for joint use in a cascade. The cascade is controlled with a sensor (B10)
installed in the cascade’s shared flow line. By default, the cascade system includes one
shared brine pump and two condenser circuit pumps. If necessary, the system can be
configured to include two separate brine circuit pumps.

By default, the unit's automation system has been configured for one domestic hot
water tank, one buffer tank for a heating circuit, and one heating circuit controlled by

a three-way valve. The automation system supports numerous other connections,
systems and accessories. Alternative system configurations are presented in separate
technical manuals for the automation system.

By default, both compressor units are connected to the building’s system through the
same change-over valve (Q3). As a result, both units are used to heat either domestic
hot water or a storage tank used in space heating (buffer tank). This connection type
works almost exactly as a single-unit heat pump system; the only difference is that
there are two compressor units to take care of heating. However, the system can be
laid out and programmed so that one of the heat pumps is used for heating either
domestic hot water or the buffer tank, and the other is used only for heating up the
buffer tank, see chapter Cascade.
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Master Slave
Line 6600 = 1 Line 6600 = 2 Master Slave
B10 &
g
Bg@% Y1Y2 Y1/Y2
Q9 O Q9 ) 7 =
B21(T) B21(T) — B4 Q2 Q2
e e O (Dat (e
53
0] V) ; SO Ba1
B83 B83 ? @__
B871(T) B871(T) — L L
E24[F) E24[F)
Master controller inputs and outputs, RE 28-96
SUPPLY CURRENT OUTPUTS (CAPITAL LETTERS IN CONNECTORS)
Line |Connector] Output Action Marking| Additional information
5890 w QX1
5891 w QX2
5892 X QX3 Crankcase heater K40 K40
5894 Y QX4
(ZX4)
5895 z QX5
5896 z QX6 Alarm output K10 K10
5897 Q QX7 Compressor 1 K1 K1 Fuse 1F1
5898 R QX8 Change valve Q3 Q3
5899 S QX9 Heating circuit 1 pump Q2 Q2 Fuse 1F6
(6014)
5900 T QXx10 Heating circuit 1 valve open Y1 |Y1
(6014)
5901 T QX1 Heating circuit 1 valve closed Y2|Y2
(6014)
5902 U Qx12 Brine circuit (evaporator-circuit) |Q8 Fuse 1F5
pump Q8
5903 \% QX13 Condenser-circuit pump Q9 Q9 Fuse 1F4
5909 Y ZX4
(triac)
The function for outputs Q9, Q10 and Q11 is selected on line 6014.
TEMPERATURE SENSORS (SMALL LETTERS IN CONNECTORS)
Line |Connector] Input Action Marking| Additional information
5930 t BX1 Buffer tank temperature B4 B4
5931 u BX2
5932 w BX3
5933 X BX4
5936 f BX7 Hot gas temperature B81 B81
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TEMPERATURE SENSORS (SMALL LETTERS IN CONNECTORS)

Line |[Connector] Input Action Marking| Additional information
5937 h BX8 DHW temperature B3 B3
5938 k BX9 Outside temperature B9 B9
5939 n BX10 Heat pump supply water B21
(condenser out) B21

5940 p BX11 Heating circuit 1 supply water B1

(6014) B1

5941 q BX12 Return water of heat pump B71
(condenser in) B71

5942 r BX13 Brine circuit in (evaporator in) B91
B91

5943 S BX14 Brine circuit out (evaporator out) |B92
B92

The function for input BX11 is selected on line 6014.

SUPPLY CURRENT INPUTS (CAPITAL LETTERS IN CONNECTORS)
Line |Connector] Input Action Marking| Additional information

5980 P EX1 Electric utility prevention E6 E6 Operating switch S1
5981 EX1

direction
5982 P EX2
5983 EX2

direction
5984 P EX3
5985 EX3

direction
5986 P EX4
5987 EX4

direction
5988 P EX5 3-ph current control L1
5989 EX5 normally closed (break contact)

direction
5990 P EX6 3-ph current control L2
5991 EX6 normally closed (break contact)

direction
5992 P EX7 3-ph current control L3
5993 EX7 normally closed (break contact)

direction
5996 K EX9 Low pressure switch E9 E9
5997 K EX10 High pressure switch E10 E10
5998 Q EX11 Compressor’s overload E11 E1N
5999 EX9 normally closed (break contact)

direction
6000 EX10 normally closed (break contact)

direction
6001 EX11 normally closed (break contact)

direction

Normally closed contact receives voltage, when the heat pump operates normally.
Power supply of normally closed contact interrupts (break contact) under fault
situations.
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CONTROL SIGNALS (SMALL LETTERS IN CONNECTORS)
Line |Connector] Output Action Marking Action

6070 z UXx1 Condenser-circuit pump Q9 ux1

6071 z Ux1 Signal logic output UX1 UXx1 Standard

6072 z uxi Signal output UX1 ux1 0...10V

6078 y Ux2 Brine circuit (evaporator circuit) [UX2

pump Q8
6079 y ux2 Signal logic output UX2 uXx2 Standard
6080 y UXx2 Signal output UX2 ux2 0...10V

If needed, change the control signals to correspond to the pumps currently in use.

LOW VOLTAGE INPUTS (SMALL LETTERS IN CONNECTORS)

Line |[Connector] Input Action Marking| Additional information
5950 e HA1
5960 e H3

Slave controller inputs and outputs, RE 56-96

SUPPLY CURRENT OUTPUTS (CAPITAL LETTERS IN CONNECTORS)
Line Connectof Output | Action Marking | Additional information
5890 w QX1
5891 w QX2
5892 X QX3 Crankcase heater K40 K40
5894 Y QX4
(ZX4)
5895 z QX5
5896 z QX6
5897 Q Qx7 Compressor 1 K1 K1 Fuse 2F1
5898 R QX8
5899 S QX9
(6014)
5900 T Qx10
(6014)
5901 T QX1
(6014)
5902 u Qx12
5903 \% QXx13 Condenser-circuit pump Q9 Q9 Fuse 2F4
5909 Y ZX4
(triac)

The function for outputs Q9, Q10 and Q11 is selected function on line 6014. See
section Valve-controlled heating circuit selection.

TEMPERATURE SENSORS (SMALL LETTERS IN CONNECTORS)

Line [Connector] Input Action Marking| Additional information
5930 t BX1

5931 u BX2

5932 w BX3

5933 X BX4

5936 f BX7 Hot gas temperature B81 B81

5937 h BX8
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TEMPERATURE SENSORS (SMALL LETTERS IN CONNECTORS)

Line |[Connector] Input Action Marking| Additional information

5938 k BX9

5939 n BX10 Heat pump supply water B21
(condenser out) B21

5940 p BX11

(6014)

5941 q BX12 Return water of heat B71

pump (condenser in) B71

5942 r BX13 Brine circuit in B91
(evaporator in) B91

5943 S BX14 Brine circuit out B92

(evaporator out) B92

The function for input BX11 is selected function on line 6014. See section Valve-
controlled heating circuit selection.

SUPPLY CURRENT INPUTS (CAPITAL LETTERS IN CONNECTORS)

Line |[Connector] Input Action Marking| Additional information
5980 P EX1 Electric utility prevention E6 E6 Operating switch S2
5981 EX1

direction
5982 P EX2
5983 EX2

direction
5984 P EX3
5985 EX3

direction
5986 P EX4
5987 EX4

direction
5988 P EX5 3-ph current control L1
5989 EX5 |normally closed (break contact)

direction
5990 P EX6 3-ph current control L2
5991 EX6 |normally closed (break contact)

direction
5992 P EX7 3-ph current control L3
5993 EX7 | normally closed (break contact)

direction
5996 K EX9 Low pressure switch E9 E9
5997 K EX10 High pressure switch E10 E10
5998 Q EX11 Compressor’s overload E11 E11
5999 EX9 |normally closed (break contact)

direction
6000 EX10 |normally closed (break contact)

direction
6001 EX11 |normally closed (break contact)

direction

Normally closed contact receives voltage, when the heat pump operates normally.
Power supply of normally closed contact interrupts (break contact) under fault
situations.
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LOW VOLTAGE INPUTS (SMALL LETTERS IN CONNECTORS)

Line |[Connector] Input Action Marking| Additional information
5950 e H1
5960 e H3

CONTROL SINGALS (SMALL LETTERS IN CONNECTORS)

Line |Connector] Output Action Marking Action
6070 z ux1 Condenser-circuit pump Q9 ux1

6071 - - Signal logic output UX1 - Standard
6078 y ux2

6079 - - Signal logic output UX2 - Standard

If needed, change the control signals to correspond to the pumps currently in use.

3.5 Bleeding the system of air

You can use the relay test function (see section Relay test) to make it easier to bleed
the system of air.

e Use the relay test to run the pump for a while, then stop, then run the pump again.
Bleed and fill (pressurize) the circuits during each break.
Repeat until bleeding is complete.
If necessary, switch the positions of the change-over and control valves during
bleeding.

3.6 Shared brine circuit pump

A shared brine circuit pump can be defined for the cascade. The shared pump will
always start when the first compressor in the running order starts, even if it is not
in the compressor circuit that is controlled by the particular controller. By default,
the cascade’s shared brine circuit pump is connected to the master controller in
accordance with the electrical drawings, and the slave controllers will request the
master controller to activate the output via the bus.

Connect the pump using the regular brine pump output (Q8) in any of the controllers
connected to the cascade.
e Select the controller to which the shared pump is connected on line 5803.
e By default, the setting for the line is 1, which is the master controller’s device
address.

Enable the shared brine circuit pump by setting the option on line 5800 to externally
brine.
e Enable this option in all controllers that use the shared brine circuit pump, except for
the controller to which the shared pump is connected.
e As arule, set the value on line 5800 to externally brine in all slave controllers, and
leave the value unchanged in the master controller.

The controllers that use the shared pump may also have the their own brine circuit

pump output Q8 configured. As usual, the output is activated when the compressor
circuit controlled by the relevant controller starts, even if the controller sends out a
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request for the shared brine circuit pump to turn on via the bus. This means that if
required, the shared brine circuit pump can be used as an additional pump alongside
the compressor circuit’s own brine circuit pump.

3.7 Cascade connection

In a cascade connection, two or more heat pumps are connected to a system that is

controlled by a single heat pump controller. One of the RVS61 heat pump controllers
connected to the system operates as the master controller (which controls the entire

system), and the other RVS61 controllers operate as slaves (which are controlled by
the master controller). Heat pump controllers are connected to each other through an
LBP bus. The system may contain up to 16 controllers (heat pumps).

In RE models consisting of two compressor units (RE 56—96), the upper unit’s
controller (A1.0) is the master controller and the lower unit’s controller (A2.0) is the
slave controller. The controllers are identical, but the slave controller’s address has
been changed to a slave address (value on line 6600 set to 2).

The controllers are connected via an LPB bus (DB+/MB-). The heat pump comes
with the storage tank sensors (B3 and B4) and the shared flow sensor (B10) already
connected to the master controller.

e Connect the outdoor temperature sensor (B9) to the master controller.

If the system includes several heat pumps (several A1.0 controllers), connect sensors
B3, B4, B10 and B9 to the A1.0 controller that controls the entire system, and
disconnect the sensors from the other A1.0 controllers.
e Disconnect the sensors by disconnecting the sensor’s connector from the relevant
controller.
e If necessary, the disconnected sensors can be used for other functions.

Heat pumps in the cascade
M S1 S2
Master Slave Slave
S0/G1 S0/G2 S0/G3
Line Line Line Master controller’s sensors, actuators, and |S1 = Slave S0/G2
6600 =1 6600 = 2 6600 = 3 |functions S2 = Slave S0/G3

& & 4

Q3 )
@ s @

| ® 1
[}
Q9 3 Yirv2 Yiry2 Yirv2
° N B9 =)
a0 (Y et | °%)
7 B4
l Q9 (5 B21(T) Q2 Q2 Q2
B1E10 O1—
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3.7.1 LPB bus configuration

The system’s controllers are connected to an LPB bus (DB+/MB-). Any remote access
devices will also be connected to the same bus.
2

® Use twisted pair cables with a minimum wire cross-sectional area of 0.75 mm®~.

Over long distances, use 1.5 mm? wires.
e Do not arrange the bus as a closed loop.

The permitted topologies are presented below.

B
B EE B
]

1. 2. 3.

Cascade bus topology ver. 1

The minimum voltage between the bus’s DB+ and MB- connectors is 9.5 V DC.
e |f the voltage is smaller, the electrical resistance in the bus cables is too great.
e Check the cables and if necessary, use cables with a greater wire cross-
sectional area.
e |f there is no voltage present, the bus has short-circuited.
e |f the voltage is negative, the polarity is incorrect.

Bus addresses

Each device in the bus has its own address. Set the device address from the user
interface itself (line 6600).
e The device address of the master controller is always 1.
e Slave controllers can have any free address between 2 and 16.
e Do not use addresses 8 and 5, since these are reserved for the OCI700 connection
cable and a remote connection device.

Enable the cascade by using the user interface to change each slave controller’s
device address to any free address (such as 3) and connecting the slave controller to
the bus. Once the slave addresses have been changed and the bus cable connected,
the cascade function will be enabled, and the cascade menu will be displayed in the
master controller.

After the cascade has been enabled, make the necessary changes in the master and
slave controllers’ settings. The settings are presented in the table below. An example of
a cascade consisting of four RE96 heat pumps is presented in the figure at the end of
this section.
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Menu Line Line name Master Slave 1 Slave 2
(S0/G1) (S0/G2) (S0/G2)
Device
LPB 6600 address (G) 1 2 3
Segment
LPB 6601 address (S) 0 0 0
LPB 6640 Clock use Master |Slave with remote setting|Slave with remote setting
Configuration| 5710 | Heating On off off
circuit 1
Externally brine (If Externally brine (If
Configuration| 5800 | Heat source Brine a common brine a common brine

circuit pump is in use) circuit pump is in use)

Slave controllers’ unused BX inputs and outputs can be disabled, but this is not
necessary.

If there is a remote access device in the bus, it should be set as the master for clock
use, and the master controller’s line 6640 setting should be set to Slave with remote
setting. This way, the entire system’s time will be automatically kept up to date
through the remote access device and, if necessary, the time can be changed from any
controller.

Bus segments

If necessary, the bus can be divided into several segments. The device addresses
within these segments are independent from the rest of the system.

Select the segment ID from line 6601.
e The address for the segment’s master is always 1.
e The address for the remote access device’s segment is always O.

The segment ID and the device address constitute the controller’s entire address. The
address can be, for example, S0/G1 or S0/G2, which means segment 0’s (S0) master
(G1) and its first slave (G2).

The ACS program can only be connected to device address 1 (the master controller).
Any slave controllers connected to the bus will be displayed in the program through the
master controller. As usual, the program can be used to copy the settings across all
controllers connected to the bus through the master controller.

If you want to specifically connect to a slave controller using the ACS program, the
controller needs to be disconnected from the bus and its device address changed to "1"
via the controller’s user interface. If the value on line 5800 is set to externally brine,
the slave controller’s Pl diagram will show any and all components that can be present
in the refrigerant circuit. Otherwise, the diagram will correspond to the actual controller
settings. If you want to check the slave controller’s wiring diagram for the refrigerant
circuit, temporarily set the value on line 5800 to Brine circuit.
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Devices in the cascade

0OZW672 or OCI670

REMOTE CONNECTION DEVICE
S0/G5

MASTER

S0/G1 RE 96

— MASTER S0/G1

ope |8 Line 6600: 1, Line 6601: 0
M- 2o SAE | [B10, B4, B3, B9

L] SLAVE S0/G2

- Line 6600: 2, Line 6601: 0

w
58
i

0ozwWe72
OCI670
S0/G5

‘.. DB+ |8
MB- | &

i.. DB+ %3 MASTER RE 96
MB- & x| soes SLAVE S0/G3
Line 6600: 3, Line 6601: 0
LoB+ 8o SLAVE e Disconnect sensors B10, B4, and
MB- |2 9| soca B3 from the controller.
I RE 96
i < SLAVE S0/G6
Toer |22 waser | [Line 6600: 6, Line 6601: 0
x <) soce e Disconnect sensors B10, B4, and
— B3 from the controller.
Los (8ol siave SLAVE S0/G7
MB- | = o . .
& <|| so0/G7 Line 6600: 7, Line 6601: 0
RE 96
L oee |Ba SLAVE S0/G9
Tue- 23| SR |Line 6600: 9, Line 6601: 0

e Disconnect sensors B10, B4, and
- B3 from the controller.
ve |85 sve | |SLAVE S0/G10

Line 6600: 10, Line 6601: 0

3.7.2 Separate heat pump for DHW heating

The cascade can be laid out and programmed so that one compressor unit (one

condenser) is reserved for heating domestic hot water. In this configuration, the

selected heat pump’s automation system controls the change-over valve for the heat

pump’s flow, switching between domestic hot water heating and space heating as

necessary.

1. To activate this function, open the configuration menu in the selected heat pump’s
settings.

2. On line 5736, activate the option DHW dedicated.

3. Install sensor B10 to the flow line branch that leads to space heating.

In space heating, the selected heat pump will operate just like the other heat pumps in
the system (controlled by sensor B10).

Using all heat pumps for domestic hot water heating
If you wish to use all heat pumps for heating up domestic hot water, connect the
change-over valve to the master controller, and position all of the heat pumps

(condensers) upstream from the valve. This way, the system functions like an ordinary
single-pump system.
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4 Operation

4.1 Heat pump user interface

@ @ @ 4, Navigate the menus and settings by

turning the control knob.

control knob.

Move to the previous menu by using the
arrow or text field at the bottom of the
screen.

1) Control knob

2) Display

3) Navigation bar
4) Status bar

‘ 5) Work area

¥  Selecta menu or setting by pushing in the
—

TEMpErature

Status bar symbols

Active alarm

P2 |Special operations are active (e.g., outdoor temperature simulation or emergency operation), or the
maximum number of error notifications permitted by the settings has been reached.

B [The heating circuit operating mode has been changed and, as a result, scheduled automatic
operation is disabled. This icon is shown if the operating mode is changed from Automatic to
another mode, such as Comfort.

User level

No symbol: end-user (no password)
1: commissioning (no password)

2: expert (password: 00017)

3: OEM operation (password 24358)

The heat pump’s compressor is on.

[+

)

Event message

Navigation bar

A [Startpage
e key temperature values
e switching heating circuits ON (to automatic mode) or OFF (to frost protection mode)

'l Heating circuits

e operating mode

e room temperature setpoint for Comfort mode
e time programs

= |Domestic hot water

e switching domestic hot water heating on and off

e recharging DHW to its setpoint (before the switching limit is reached)
e Domestic hot water time programs

I |Status information

e temperatures

e operating modes

e fault information and resetting the heat pump under fault conditions
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£« [Settings

e time and language

e changing the user level

e resetting the heat pump

e emergency operation mode

e basic settings for the heating circuit assigned to the current user interface

|2® [Diagnostics menu

e testing inputs and outputs

bus settings

outdoor temperature simulation
heat pump status
consumer-side heating details
e error notification history

‘,ﬁ Service menu

e parameter list

e commissioning menu (incl. assigning heating circuits to the user interface)

e updating the user interface’s operating views (visible if the interface needs to be updated)

Using menus

A |[Regional settings (1/3) |

Regional settings

l Special operations
Settings

I, g

il | Expert

B3 -

[Regional settings
Special operations
Settings

I g

||| Expert

B -

l Time
08:41

Date
09.09.2015

Back

Move the cursor on the left-hand
side of the screen to the desired

Move to the desired function by

If the menu consists of several

turning the control knob. Select the pages, the cursor is initially in the

menu icon. Select the menu by function by pushing in the control status bar.
pushing in the control knob. knob.
A\ | Regional settings (1/3) A\ | Regional settings (1/3) A\ | Regional settings (1/3)
l Time s Time l Time
08:41 08:41 08:41
) Date S Date Date
[ 09.09.2015 | [ 09.2015 0988 2015
W ] &
Back n Back Back

Move to one of the setpoints

control knob.

Select the setpoint to be changed Move to the next number field by
from the status bar by turning the by pushing in the knob.

e The setpoint can be changed,

when its background turns
dark.

o Adjust the setpoint by turning

the control knob.

pushing in the control knob.

e Proceed like this until you
have gone through all the
fields.

A |[Regional settings (1/3) ]

l Time
08:41

Date
09.09.2015

Back

" W Regional settings (1/3)
s Time
08:41
S Date
09.09.2015
]

n Back

I Q| Regional settings (3/3)
4 | Language

English
2
P |

Back

To move from one page to another, To scroll between the pages, push Move from one page to another by
move to cursor the status bar in the control knob. turning the knob.
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A |[Regional settings (3/3) | A\ | Regional settings (3/3)
4 | Language 4 | Language
English English
z g z [ g
[ ] 4
Back n Back

Once you are on the correct page, Move from the status bar to one of

push in the control knob again. the setpoints by turning the control
knob.

A | Regional settings (3/3) h
Regional settings

l Language Special operations

z English 2y Settings

l. ‘I Expert

&

Go back by moving the cursor to the lower right-hand corner and
pushing in the control knob.

4.2 Commissioning menus
Language and time settings

The menu settings are preset at the factory. However, if the commissioning menu
appears, go through the settings as indicated below.

To bypass the settings pages in the commissioning menu, select Skip in the lower
left-hand corner of the screen. If you select Continue by accident, select Skip in the
following screens until the commissioning wizard menus have been bypassed.

Commissioning menus can be accessed later from the service menu. Usually, it is
advisable to change the settings later through the parameter menu.

Regional settings Regional settings Regional settings

20 Language 20 Language 20 Language
I English I I English I English

Continue Continue
Initially, the display’s language is 1. The interface language can be 2. Move to the next page by
English. changed in the first screen. pressing the button in the lower

right-hand corner.

Regional settings Regional settings Regional settings
1 Time 1 Time 1 Time
| 15:12 | 15:12 15:12
2 Date 2 Date 2 Date
07.09.2015 | 07.09.2015 | 07.09.2015
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3. Set the time. 4. Set the date. 5. Continue to the next page.
Configuration operator unit Configuration operator unit Configuration operator unit
40 Used as 42 Assignment device 1 44 QOperation zone 2
| Operator unit 1 | I All zones | | Independently |
46 Operation zone 3
Independently
Continue Continue Continue
6. Select Operator unit 1. 7. Select All zones. 8. Select Autonomously for both.
Configuration operator unit Configuration operator unit
Wizard is finished
48 Warmer/cooler device 1
For zone 1 only
9. Select For zone 1 only. 10. Exit the commissioning menus
from the lower right-hand corner of
the screen. Select Continue.
Commissioning wizard 1 Plant configuration 2 Functions
Overview of chapters Continue to start this chapter Continue to start this chapter
1 Plant configuration 2.1 Heating/cooling
2 Functions 1.1 Select plant/partial diagram 2.2 Domestic hot water
3 System setup 1.2 Configure inputs/outputs 2.3 Buffer storage tank
4 Secure 1.3 Test wiring etc.
| Continue| | Skip | Continue Continue
11. Continue to the next page. 12. Select Skip. 13. Select Skip.
3 System setup 4 Secure Commissioning wizard
Continue to start this chapter Continue to start this chapter Next time the control device is switched on ...
3.1 LPB system 7167 Commissioning wizard

14. Select Skip. 15. Select Skip. 16. Select Stop.

Commissioning wizard Commissioning wizard

Next time the control device is switched on ... Wizard is finished

7167 Commissioning wizard
Stop

17. Select Continue. 18. Select Continue. Wait for the
controller to load the data. This will
take a few minutes.
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4.3 Start page

From the start page, you can switch all heating circuits assigned to the relevant user
interface ON or OFF in one go. When switched ON, all heating circuits will operate in
automatic mode. When switched OFF, all heating circuits will operate in frost protection
mode. The start page shows the condenser’s flow temperature (sensor B21), the
condenser’s return temperature (sensor B71), domestic hot water temperature (sensor
B3), and the outdoor temperature (sensor B9).

An individual heating circuit’s operating mode can be changed separately from the
circuit's own settings.

Flow temp HP 22.0°C Flow temp HP 22.0°C
é Return temp HP 30.0°C 4 Return temp HP 30.0°C
2, z,
Outside temp -10.0°C Outside temp -10.0°C
DHW temp 1 55.0°C DHW temp 1 55.0°C
&t | system | rrr— &t | system
- - - -

Heating circuits switched ON (in automatic mode or Heating circuits in frost protection mode.
in an operating mode selected separately from the
settings afterwards).

4.4 Heating circuit menu

Three different room temperature setpoints can be assigned to the heating circuits.
These setpoints are Comfort, Reduced, and Frost protection. The Comfort setpoint
can be altered directly from the heating circuit’'s main menu. The other setpoints can be
changed in each heating circuit’'s advanced settings (through the parameter list).

If the heating circuit is controlled based on a heating curve, changing the room
temperature setpoint will correspond to moving the heating curve sideways (parallel
displacement). If the heating circuit is controlled based on room temperature
measurement instead, changing the room temperature setpoint will directly change the
target room temperature value.

Heating circuits should be kept in Automatic mode, as this will allow them to be
automatically disabled when the heating period ends (summer/winter heating limit).
Additionally, time programs are enabled only when the heating circuit is in Automatic
operating mode.

Time programs
A time program toggles the heating circuit’'s operating mode automatically between
Comfort mode and Reduced mode. Comfort mode is used during the period specified

in the time program. At other times, Reduced mode is used. Time programs can be set
up for each day of the week separately.
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When using factory settings, the heating circuits have Automatic mode enabled, and
the time program keeps Comfort mode on permanently. If a time program is used to
switch from Comfort mode to Reduced mode, Comfort mode can be temporarily
restored by selecting a temporary operating mode for the heater (from the Temporary
setting). The heating circuit’s operating mode will return to normal the next time

the time program changes the mode or the user some other operating mode than

Automatic.
Settings
A | Temperature Zone 1 Temperature Zone 1 A | Temperature Zone 1
Operating mode Operating mode Operating mode Comfort
2, Temporary Temporary , Temporary
Comfort setpoint 22.0°C Comfort setpoint 22.0°C Comfort setpoint

Ml | Time program T T i | Time program  — ol | Time program e m—

- - -] - - -
Automatic mode. Heating circuits Comfort setpoint for room When the operating mode is set to
should be kept in Automatic temperature always on. Comfort, the setpoint for the room
mode. temperature in Comfort mode can

be changed.

A\ | Temperature Zone 1 Temperature Zone 1 A\ | Temperature Zone 1

Operating mode Operating mode Automatic Operating mode Automatic
2, Temporary - Temporary , Temporary
Comfort setpoint --°C Comfort setpoint 22.0°C Comfort setpoint 22.0°C

ol | Time program =% i | Time program E ol | Time program T —

] - - - ] -
The Reduced setpoint for room Time programs are enabled in Temporary comfort mode selected
temperature. Automatic mode only. for the heating circuit.

4.5 Heating curve

You can adjust the slope of the heating curve in the settings menu. The change applies
only to the heating circuit assigned to the relevant user interface. Use the parameter
list to change other settings for the particular heating circuit (and the settings of other
heating circuits connected to the system).

'y f\ |[Heating zone 1 (2/2) | A\ | Heating zone 1 (2/2)
Regional settings
Special operations 3 Heating curve slope l Heating curve slope
[settings ] 0.50 [ 0.50 |
] ] Summer/winter heating limit ] Summer/winter heating limit
-oC __oC
il | Expert ] |
— n Back Back
1. Select Settings. 2. Move to the correct menu page. 3. Enter the desired heating curve
slope.
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X-axis: outdoor temperature, °C. Y-axis: heating water temperature, °C.
Heating curves when the room temperature setpoint is 22 °C, the heating curve displacement is 0 °C, and
the upper and lower limits do not restrict the heating water temperature.

4.6 Domestic hot water menu

15

Key domestic hot water settings can be changed in the Domestic hot water menu.
Other DHW settings can be changed in the domestic hot water and DHW storage tank

settings in the parameter list.

Domestic hot water

l Operating mode
Temporary

Nominal setpoint

Time program

50°C

] [3 %

Domestic hot water

Operating mode
Temporary

[off ]
Nominal setpoint --°C

Time program T —

Domestic hot water

l Operating mode

Temporan
-

Nominal setpoint

Time program

On

Recharging

50°C

Domestic hot water heating on.

M8009 2346EN

Domestic hot water heating off.

DHW is being heated to its
setpoint before the temperature
has fallen to the switch-on
threshold. The function returns
to normal mode once DHW
temperature has reached its

setpoint.

41 (65)



Domestic hot water A\ | Domestic hot water

l Operating mode On a Operating mode On

Temporary Temporary
Nominal setpoint Nominal setpoint 50°C

|. Time program e T ||| Time program @

& - ] -
Changing the DHW temperature  DHW time program (time program
setpoint. 4). Activate the time program from

line 1620.

4.7 Changing the user level

The heat pump automation has four distinct user levels. The user level influences the
menu structure and the setpoints displayed in the menus. The user levels are end
user, commissioning, engineer, and OEM.

The end user view is the default interface view. The end user and commissioning
levels are sufficient for performing most actions.

Change the user level from the settings menu (gear icon).

The commissioning level does not require a password, but the engineer and OEM
levels are password-protected. The current user level is indicated by a number in the
status bar.

e No number: end user (no password)

e 1: commissioning (no password)

e 2: expert (password 00017)

e 3: OEM level (password 24358)

h fh\ | Expert A\ | Expert
Regional settings
l Special operations s Select user level l Select user level
Settings | Engineer | Engineer
* Enter password * Enter password
,,,,, __@m--
il | [Expert ] ] i
- n Back Back
1. Enter the settings menu (gear 2. Select the user level. 3. Enter the password (if
symbol), and select Expert. necessary).
A | Expert B
Input/output test Regional settings
l Login successful # | Communication F Special operations
oy Accessible for ... Simulation Settings
Source
Consumer
Error history
] ol | Versions ol | [Enduser ]
L - -
4. The interface will inform you that 5. The menus applicable to the Returning to end-user level.
you have logged in. selected user level are now
shown.
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4.8 Diagnostics menu

The diagnostics menu can be accessed only at the commissioning user level or above.
The sub-menus displayed depend on the user level.

[Input/output test
/| Communication
Simulation
Source

Consumer
Error history
|. Versions

2 -

Diagnostics menu.

4.9 Service menu

The service menu can be accessed only at the commissioning user level or above.
The service menu provides access to the parameter list. The parameter list allows for
a much more in-depth configuration of the automation settings than the basic views.

In addition, the commissioning wizard can be launched again, and the user interface
can be updated via the service menu. It is advisable to update the user interface after
any changes in connections, such as after adding heating circuits.
e If there is no need to update the user interface, the service menu does not include
an option to start an update.

|C0mplete parameter list
Commissioning wizard
Refresh operator unit

i
& -

Service menu.

4.10 Parameter list

The parameter list can be accessed from the service menu. The parameter list can

be accessed only at the commissioning user level or above. The lines displayed in
the parameter list depend on the user level. During first start-up and after changing the
user level, it will take some time for the user interface to load the parameter list.
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= [Heating circuit 2 | 1/14 B | Heating circuit 2 2/14
[Complete parameter list ]
Commissioning wizard 1000 Operating mode 1014 Frost protection setpoint
Refresh operator unit Comfort 15.0°C
1010 Comfort setpoint 1016 Comfort setpoint max
22.0°C 28.0°C
1012 Reduced setpoint 1020 Heating curve slope
& A 20.0°C & 0.50
* — a Back * Back
1. Open the parameter list. 2. Select the desired menu from 3. Scroll through the pages in the
the status bar. menu and select the relevant one.

m Heating circuit 2 2/14

1014 Frost protection setpoint

15.0°C
1016 Comfort setpoint max
28.0°C
1020 Heating curve slope
i 0.50 |
* Back

4. Move the cursor to the desired
setpoint and edit it.

Advanced settings for heating circuits

B |[Heating circuit 1 ] 1/14 B | Heating circuit 1 2/14
[Complete parameter list ]
Commissioning wizard 700 Operating mode 714  Frost protection setpoint
Refresh operator unit Comfort 15.0°C
710 Comfort setpoint 716 Comfort setpoint max
22.0°C 28.0°C
712  Reduced setpoint 720 Heating curve slope
i Ml 20.0°C I 0.50
# — * Back # Back
1. Open the parameter list. 2. Select the desired menu from 3. Scroll through the pages in the
the status bar. menu and select the relevant one.

B | Heating circuit 1 3/14

721 Heating curve displacement

o°C |
726 Heating curve adaptation
Off
730 Summer/winter heating limit
W Unused
# Back

4. Move the cursor to the desired
setpoint and edit it.

411 Resetting the heat pump

The heat pump can be reset (recovered) from a fault condition from the settings menu.
Before the reset, you should investigate the causes of the fault and address the issue.
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h A\ | Special operations (1/2) A\ | Special operations (1/2)
Regional settings
[Special operations ] & | ResetHP & | ResetHP
Settings I No |
= S Emergency operation ) Emergency operation
Off Off
il | Expert ] di
— n Back n Back
1. From the settings menu, select 2. Select Reset HP. 3. Change the setting to Yes.

Special operations.

In case of a fault

A | Error

l 225:Low-pressure

o

[ — -

In the diagnostics menu, select Reset. Select Confirm.

Through the parameter list

E Error 1/10
|C0mplete parameter list
Commissioning wizard 6711 Reset HP
di [
# — # Back
Open the parameter list. Enter the fault menu and select Reset HP on line

6711. Switch the line value to Yes.

412 Relay test

Use the relay test to test the operation of actuators.

1. Perform the relay test by selecting the desired QX output (and, if required, the UX
signal output) and observing the operation of the actuator.

2. Finish the test by changing the relay test function setting (line 7700) to no test.

3. After the relay test, reset the heat pump (line 6711).
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Connector | Output Function Marking Additional information

R QX8 Change-over valve Q3 Q3 Before the relay test, the change-
over valve is in position B (B for
building, heating circuit).

e Switching the power on turns
the valve to position A (A for
aqua, DHW tank).

e \When you switch the relay
test off, the valve returns to
position B.

S QX9 Heating circuit 1 pump Q2 Q2 When the test is activated, the
pump should start to run.
e For speed controlled pumps,
see further instructions in the
following chapter.

T QX10 | Heating circuit 1 valve open Y1 Y1 The branch leading from the
storage tank to the heating circuit
opens (the circuit starts to take
heat from the storage tank).
o After the test, the valve
remains in the position it was
in at the end of the test.

T QX11 |Heating circuit 1 valve closed Y2 Y2 The branch leading from the
storage tank to the heating circuit
closes (heating circuit’s internal
circulation).
o After the test, the valve
remains in the position it was
in at the end of the test.

u Qx12 Brine circuit (evaporator Q8 When the test is activated, the

circuit) pump Q8 pump should start to run.

e See further instructions for
speed controlled pumps at the
end of this section.

Vv QX13 Condenser circuit pump Q9 Q9 When the test is activated, the
pump should start to run.
e See further instructions for
speed controlled pumps at the
end of this section.

Relay test for speed controlled pumps

Perform the test for speed controlled pumps by activating the pump’s QX output and
signal output test. Finish the test by changing the relay test function setting (line 7700)
to no test and setting the test value for UX output to ---.

B | Input/output test 1/18 B | Input/output test 2/18 % | Input/output test 3/18
7700 Relaytest 7710 Output test UX1 7716 Output test UX2
( No test | ( Unused | ( Unused |

& i &

# Back * Back # Back
Select the QX output that is Activate an UX output test for the pump. Select the UX output that is
connected to the pump. connected to the pump (see section Automation factory settings and

electrical diagrams). Select a test value, for example 100, 50, and 0
per cent.
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Relay test for a speed controlled condenser circuit pump

Line | Connector | Output Function Marking Additional information
7700 \% Qx13 Condenser circuit pump Q9 Q9 When the test is switched
7710 y UXx1 Output test UX1 UX1 |onand the desired speed is

selected on line 7710, the
pump should start to run.

e Check that speed control
works correctly by
repeating the test with
different speed settings on
line 7710 (for example, to
100%, 50%, and 0%).

Relay test for a speed controlled brine circuit pump

Line | Connector | Output Function Marking Additional information
7700 u QXx12 Brine circuit pump Q8 Q8 [When the test is switched
7716 y Ux2 Output test UX2 UXx2 |on and the desired speed is

selected on line 7716, the
pump should start to run.

e Check that speed control
works correctly by
repeating the test with
different speed settings on
line 7716 (for example, to
100%, 50%, and 0%).
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5 Technical data

5.1 Heat pump technical data

The performance between different units may vary. This variation is due to a wide
number of factors, such as the properties of the fluids used in the circuits, fouling of the
heat transfer surfaces in the condenser and evaporator circuit, flow rates, individual
differences between compressors (standard EN 12900) as well as refrigerant circuit
charge and adjustments made to the refrigerant circuit during installation.

Check the fuse ratings from wiring diagrams. If necessary, take

NOTICE
otic additional equipment (such as heating circuit pumps) into consideration.

RE 28-48, weight

MODEL/RATED 28 33 38 42 48
CAPACITY (kW)
3~, 400 V, 50 Hz, PE
Weight, kg 303 303 303 303 303

RE 56-96 weight

MODEL/RATED 56 66 76 84 96
CAPACITY (kW)
3~, 400 V, 50 Hz, PE
Weight, kg 572 572 572 572 572

RE 28-48, water and brine connections

MODEL/RATED 28 33 38 42 48
CAPACITY (kW)
3~, 400 V, 50 Hz, PE

Condenser connections G114 | G114 | G11/4 | G114 | G11/4
ISO 228 outer thread (G)

Evaporator connections G2 G2 G2 G2 G2
ISO 228 outer thread (G)

Maximum permissible operating 10 10 10 10 10
pressure, bar
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RE 56-96, water and brine connections

MODEL/RATED 56 66 78 84 96
CAPACITY (kW)
3~, 400 V, 50 Hz, PE

Condenser connections G114 | G114 | G114 | G11/4 | G11/4
ISO 228 outer thread (G)

Evaporator connections G2 G2 G2 G2 G2
ISO 228 outer thread (G)

Maximum permissible operating 10 10 10 10 10
pressure, bar

RE 28-48, fuse

MODEL/RATED 28 33 38 42 48
CAPACITY (kW)
3~, 400 V, 50 Hz, PE
Fuse, 3x 25A | 32A | 40A | 40A | 40A

RE 56-96, fuse

MODEL/RATED 56 66 76 84 96
CAPACITY (kW)
3~, 400 V, 50 Hz, PE
Fuse, 3x 50A 63A 80 A 80 A 80 A

RE 28-48, noise level, B0/-3, W47/55

MODEL/RATED 28 33 38 42 48
CAPACITY (kW)
3~, 400 V, 50 Hz, PE

Overall A-weighted sound power
level (Lya) dB

58.4 58.4 58.9 58.5 56.9

RE 56-96, noise level, B0/-3, W47/55

MODEL/RATED 56 66 76 84 96
CAPACITY (kW)
3~, 400 V, 50 Hz, PE

Overall A-weighted sound power
level (Lya) dB

61.3 61 61.9 61.5 62.2
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5.2 Compressor units

RE
MODEL / RATED 28| 33| 38| 42| 48 56 66 76 84 96
CAPACITY (kW)
3~400V, 50 Hz, PE

Number of compressors 1 1 1 1 1 2 2 2 2 2
Compressor type 28 | 33 | 38 | 42 | 48 | 28+28 | 33+33 | 38+38 | 42+42 | 48+48
Number of compressors 1 1 1 1 1 2 2 2 2 2
Number of evaporators 1 1 1 1 1 2 2 2 2 2
Number of condensers 1 1 1 1 1 2 2 2 2 2

MODEL / RATED CAPACITY (kW) 28 33 38 42 48

3~400V, 50 Hz, PE
Heat pump version 05 05 05 05 05
Refrigerant R-410A | R-410A | R-410A | R-410A | R-410A
Number of refrigerant circuits 1 1 1 1 1
Number of compressors 1 1 1 1 1
Number of evaporators 1 1 1 1 1
Number of condensers 1 1 1 1 1
Refrigerant circuit (EU517/2014)
Contains fluoridized greenhouse gases yes yes yes yes yes
Hermetically sealed device yes yes yes yes yes
Refrigerant R-410A | R-410A | R-410A | R-410A | R-410A
Refrigerant's GWP value (global warming potential) | 2,088 2,088 2,088 2,088 2,088
Refrigerant charge, g* 5,900 5,800 5,900 5,900 5,900
Refrigerant charge, kg* 5.9 5.8 5.9 5.9 5.9
Refrigerant charge, CO,-eq kg* 12,319 | 12,110 | 12,319 | 12,319 | 12,319
Refrigerant charge, CO»-eq t* 12.319 | 12110 | 12.319 | 12.319 | 12.319
Low pressure switch
Cut-off pressure, low, bar (g) 34+05|3.4+05(3.4+05(3.4+05(3.4+05
Recovery pressure, bar (g) 59+£05|59+05(59+0.5(59+0.5(59+0.5
High pressure switch
Cut-off pressure, high, bar (g) 45+12145+1.2|145+1.2|145+1.2|145+1.2
Recovery pressure, bar (g) 35+2.0(35+2.0|35+2.0|35+2.0|35+2.0
Compressor

Compressor type | scroll | scroll | scroll | scroll | scroll

*Always check the refrigerant charge from the name plate primarily. Pay attention to
any changes made to the refrigerant charge after installation.

5.3 Performance data

To view performance data in other conditions, please use the Qilon
Selection Tool (www.oilon.com).
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Performance data, B0/-3 (brine in: 0, brine out: -3)

EN 14511
‘I’r‘:at‘g ;’l‘::tfg 28| 33| 38| 42| 48| 56 | 66 | 76 | 84 | 96
Effective electric power input, kW
B0/-3, W30/35 30 35 60| 73|82(91]106|11.9(146]16.4]|18.2(21.2
B0/-3, W47/55 47 55 9.2 [11.41124|136(15.8]|18.4]|22.8(24.8|27.3|315
Cooling capacity, kW
B0/-3, W30/35 30 35 21.5|124.6]128.2(32.1(37.0|43.0|49.2(56.4|64.2|74.0
B0/-3, W47/55 47 55 17.9121.6(24.3(27.3|31.9|35.9|43.1|48.7|54.6|63.8
Heating capacity, kW
B0/-3, W30/35 30 35 26.8(31.21354(40.2|46.3|53.5(62.3|70.9|80.4(92.7
B0/-3, W47/55 47 55 26.3132.0]|35.6(39.7(46.2|52.6|64.1(71.3|79.5]|92.3
COP, heating
B0/-3, W30/35 30 35 45|43 |44 |44 |45 43|43 |43 (44|44
B0/-3, W47/55 47 55 291281 29(29]29|129(28]29]|29 |29

Flow rates, B0/-3 (brine in: 0, brine out: -3)

EN 14511
Condenser | Water Cp: | p, kgl
flowrate, | in/ | 28| 33| 38| 42| 48| 56| 66 | 76| 84 | 96 | ku |75
m3h out, °C kgk)| ™
BO/-3,
waoas | 30535 463|539 6.14|6.96 [8.02|9.27(10.79]12.28[13.91|16.05 4.18 | 994.9
BO/-3, 47/55 |2.87 |3.49|3.88|4.33|503|5.74|6.98|7.77 | 8.66 [10.06| 4.18 | 987.6
oS, 87349 |3.88|4.33|5.03|574|6.98|7.77 | 8.66 |10.06| 4. .
Condenser | Water S | p, kgl
flowrate, | in/ | 28| 33| 38| 42| 48| 56 | 66| 76 | 84 | 96 | ku |75
kg/h out, °C kgk)| ™
VI\Blg/()_/gé 3035 |4611|5367|6107|6922 | 7984|9222 10733 12213|13843|15067| 4.18 | 994.9
v'\3/2’7'/2'5 47/55 |2833|3448|3836|4276 | 4969 | 5666|6896 | 7671 | 8551 | 9938 | 4.18 | 987.6
Evaporator | Water S | p, kgl
flowrate, | in/ | 28| 33| 38| 42| 48| 56| 66| 76 | 84 | 96 | wy |P S
m3/h out, °C kgK)| ™
BOI=S. | 3035 |6.33|7.25|8.30|9.45 [10.89|12.65|14.49|16 50|18.90{21.79| 4.21 | 968.1
W30/35
BO/-3,
wamss | 47555 | 528|635 |7.17 | 8.04 [ 9.39 [10.57(12.70|14.34[16.00|18.78| 421 | 968.1
Evaporator| Water Co | p, kgl
flowrate, | in/ | 28| 33| 38| 42| 48 | 56 | 66 | 76 | 84 | 96 | w [P
kgh | out,°C kgk)| ™
VBV%'/S;; 30/35 |6125|7015(8031|9150[10546|12250|14030| 16062[18300[21003| 4.21 | 968.1
V?/E)l/?_/gé 47/55 |5116|6148|6940[7786| 9090 |10233[12206|13879|15572|18179| 4.21 | 968.1
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Seasonal performance. RE 48

Design | Brine / water
Temperature application Low (reference water temperature 35 °C)
Conditions Reference heating season Average
specification Outlet water temperature - indoor heat exchanger | Variable
according to -
EN Compressor speed control Fixed
14825:2020 Water flow rate — primary circuit Variable
Water flow rate — secondary circuit Variable
Seasonal space Average Ns 174.7 %
heating energy Heating Warmer Ns — %
efficiency Colder ns — %
Seasonal efficiency Average SCoP 4.57 -
E‘,:\?ordmg to Heating | Warmer SCOP - -
14825:2020 Colder SCOP = =
Cooling No
Eunction . Refe_rence Average Yes
Heating Yes |heating Warmer -
season Colder —
Cooling Pdesignc - kW
Average Pdesi 46.34 kW
Full heating load , g desionh
Heating Warmer Pdesignh - kW
Colder Pdesignh - kW
Bival Average Toivalent -10 °C
ivalent . ) — 5
temperatures Heating Warmer Toivalent C
Colder Thivalent - °C
o Average TOL -10 °C
Operation limit Heating Warmer TOL - °C
temperatures
Colder TOL — °C
Seasonal power Cooling Qce - kWh
COHSU(?PU?” Average Que 20962 kWh
according to
EN 9 Heating | Warmer QuE - kWh
14825:2020 Colder QHe - kWh
Off mode Porr 90.4 W
. . | Thermostat off mode Pro 92.6 W
Modes other than ,active mode
Standby mode Pss 91.2 w
Crankcase heater mode Pck 0.0 w
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Design | Brine / water
N Medium (reference water temperature
Temperature application 55 °C)
Conditions Reference heating season Average
specification Outlet water temperature - indoor heat .
according to exchanger Variable
EN -
14825:2020 Compressor speed f:ontrol _ legd
Water flow rate — primary circuit Variable
Water flow rate — secondary circuit Variable
Seasonal space Average [ns 135.2 %
heating energy Heating | Warmer Ns - %
efficiency Colder Ns - %
Seasonal Average [SCOP 3.58 =
efficiency
according to Heating | Warmer SCOP - -
EN
14825:2020 Colder | SCOP - -
Cooling No
Function _ Reference Average Yes
Heating |Yes |[heating Warmer =
season Colder —
Cooling Pdesigne — kW
. Average Pdesignh 46.17 kW
Full heating load Heating | Warmer Pdesignh = kW
Colder Pdesignh = kW
Bivalent Average Thivalent -10 °C
ivalen . - — °
temperatures Heating | Warmer Thivalent C
Colder Thivalent - °C
o tion limit Average TOL -10 °C
peration fimi Heating | Warmer TOL = °C
temperatures
Colder TOL = °C
Seasonal power | Cooling Qce — kWh
consumption Average Qe 26646 kWh
E‘;\ford'”g to Heating [Warmer | Que = kWh
14825:2020 Colder Qne - kWh
Off mode Porr 90.4 W
Modes other than ,active Thermostat off mode Pro 92.6 W
mode* Standby mode Pss 91.2 W
Crankcase heater mode Pck 0.0 w

5.4 Operating conditions

The unit’s operating condition range is provided below. The unit has
been designed for use within the specified conditions. The unit’s
performance cannot be guaranteed outside the recommended
conditions.

Brine temperature may exceed the maximum values momentarily during
the start-up phase.
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Operating envelope

In the diagram, the bold continuous line indicates the unit's recommended operating

envelope. The dashed line indicates the operating range where the unit can operate for
a short period — during start-up, for example.

70

65 ’
60
55
50
45
40
35

30

25

20

-, e - - - - - - - - - - - - - -

15 e e = =
-15 -10 -5

Operating range RE 28-96 ver. 1

15

20

X-axis: brine to evaporator (°C), Y-axis: water from condenser (°C).

25

30

TEMPERATURE Minimum value Maximum value
Absolute Recom. Recom. Absolute

Brine into the evaporator °C -10 -5 12 30
Condenser circuit
temperature difference, °C 1 3 4 5
brine to condenser <5 °C
Temperature difference
across the evaporator °C 2 3 5 6
circuit
Brine out of the evaporator | °C -15 -8 10 25
Water into the condenser °C 12 20 60 63
Temperature difference
across the condenser °C 3 5 15 20
circuit
Water from the condenser °C 15 25 67 68
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5.5 Condenser and evaporator pressure loss

Condenser pressure loss

70 .
65 be
60 .

55

50

45 .*

40 o
35

30

25

20

15 e’

10

kPa

m3/h

Condenser pressure loss, RE ver. 1

Y-axis: pressure loss, kPa, X-axis: flow rate, m>h.
Water: 30/35 °C.

M8009 2346EN 55 (65)



Evaporator pressure loss

70

65

60

55 5
50

45

40

35
30

25

20

15 Leeesec®®"’

10

kPa

0

5 6 7 8 9 10 11 12 13 14
m3/h

Evaporator pressure loss (RE) ver. 1

Y-axis: pressure loss, kPa, X-axis: flow rate, m>h.
Water and ethanol solution, 30 mass-% @ 0/-3 °C

5.6 Pumps
Condenser pumps

Condenser pumps are included in the heat pump delivery.

Designation Pump Description

. 1-phase, wet-motor, G 1 1/2 outer thread, installation
34023075 \4\’1"(;"%63‘::; ZﬁRA 25112 dimension 180 mm, manual control and 0-10 V, 16310
W (0.16-1.37 A), motor protection 1.6-2.5

Evaporator pumps
The evaporator pump is not included in the heat pump delivery. The required

evaporator pump capacity must be determined on a case-by-case basis and added to
the order separately. See the whole range of available pumps in our price list.
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Designation

Pump

Description

34023075

Wilo-Stratos PARA 25/1-12
T16 180 mm 6h

1-phase, wet motor, G 1 1/2 outer thread, installation
dimension 180 mm, manual control and 0-10 V, 16-310
W (0.16-1.37 A), motor protection 1.6-2.5

34023081

Wilo-Yonos MAXO 40/0.5-12

1-phase, wet motor, DN 40 flange, distance between
flanges 250 mm, manual control, 15-550 W (0.17-2.4
A), motor protection 1.6-2.5

34023070

Wilo-Stratos 40/1-12

1-phase, wet motor, DN 40 flange, distance between
flanges 250 mm, manual control, with accessory card:
0-10 V, bus control, etc.; 25-550 W (0.20-2.40 A),
motor protection 1.6-2.5

34023082

Wilo-Yonos MAXO 40/0.5-16

1-phase, wet motor, DN 40 flange, distance between
flanges 250 mm, manual control, 30-800 W (0.27-3.5
A), motor protection 2.5—4

34023083

Wilo-Yonos MAXO 50/0.5-16

1-phase, wet motor, DN 50 flange, distance between
flanges 340 mm, manual control, 40-1250 W (0.3-5.5
A), motor protection 4-6.3

34023066

Wilo-VeroLine-IPL 40/115-0.55/2

3-phase, dry motor, DN 40 flange, distance between
flanges 250 mm, 1-speed, 1.34 A, motor protection 1.6—
25

34023067

Wilo-VeroLine-IPL 50/105-0.75/2

3-phase, dry motor, DN 50 flange, distance between
flanges 280 mm, 1-speed, 1.7 A, motor protection
1.6-2.5

34023068

Wilo-VeroLine-IPL 50/120-1.5/2

3-phase, dry motor, DN 50 flange, distance between

flanges 340 mm, 1-speed, 3.2 A, motor protection 2.5-4

34023063  Wilo-VeroLine-IPL 50/130-2.2/2

3-phase, dry motor, DN 50 flange, distance between
flanges 340 mm, 1-speed, 4.5 A, motor protection 4-6.3

Pump graphs

Wilo-Stratos PARA 1-12 T16

Ap-c Ap-v
Hfm | Wilo-Stratos-Para pAPa ] Wilo-Stratos-Para p/kPa
- 25/1-12.30/1-12 ' / 25/1-12,30/1-12
. — N 0N =Rl kAR [ 12 / /| 1-230V - Rp1, Rp1% - 120
10 L A \ AT 100 | / ﬁ\ = 4 100
8 .!- - ‘,\ -5 / ; L 30
T 7 i 1
E il /; \‘3 ; L 60 / .
Fi ? S N il 1 =
— % i‘ /
| = s 40
; I .ff ] ‘/ s i I: ﬂ
1 L~ - s AR _ L 20
. gl , |
0 2 [ 8 10 12 Q/m*h 0 0
0 2 [ [ 8 10 12 Q/m*h
0 05 10 15 20 25 30 3.5 Qfs
| o 5 % r A 0 05 10 15 20 25 30 3500
0 10 20 30 10 Qfigpm } AT I P i il
Py 0 10 20 30 40 Qfigpm
max P W |
300 max
300 PRI
200 /\;\,’; o g p y‘a/
200 L ue
100 - P y ]
5 2 4 [5 8 10 12 Q/mih o
0 2 i 6 8 10 12 qfmih
WILO-STRATOS PARA 1-12, AP-C (CONSTANT) | WILO-STRATOS PARA 1-12, AP-V (VARIABLE)
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Him | [ Wilo-Stratos-Para p/pa
' / 25/1-12,30/1-12
12 | 4800 Y/min - 10V [ ] 1-230V - Rpl. Rpl% R 120
0-10v

|
10 4314 min-9V

/4 100

%

m

-3829/min -8V

6 13343 1/min-7 \|fli

il )
2371Y/min -5V
i !

2 |.1886 Y/min -4 v

1400 L,

\ | ' =

0 = 0
0 2 4 6 8 10 12 gfm'h
0 0.5 10 15 2.0 25 3.0 35 Qlfs
: 1 T L II 'l T 'l ll A T
0 10 20 30 40 Q/figpm
Pl.-'w
max.
’ ﬁl\‘fm\l‘ i
o -'// I
100 / ,./—- |
B
e
| ——
1] 2 4 b a 10 12 @fm*h

Wilo-Stratos Para 1-12, external
control mode via analog input (0-10 V)

Him Wilo-Yonos MAXO phPa
| 40/0.5-12

F 120

12
7 1-230V-DN 40
],

= 100

Wilo-Yonos MAX0 | P/kPa
40/0,5-12
1-230V - DM &40

b B0

- 100

60

40

—F 20

ap-c max. /
400 :::'/’y tﬂ‘_g .w-ww &mﬂ-.
1
200 %%
e
T—
% 5 10 15 20 Q/myh

0 5 10 15 20 afmifh

Qm*/h

Wilo-Yonos MAXO 40/0.5-12
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Hjm | / Wilo-Stratos 40/1-12 p/kPa
| f
Il 1-230V - DN &0

‘ = 120

¢ 100
Hfm : oo Wilo-Stratos 40/1-12 plkPa

4600 Lmin - 10V 1-730V - DN 40

120

12 ‘ \ -
L1401/ -I‘ f
4 1 | / 80

|
3690 Ymin -8V /|

8—-—‘|.'"|'——?\/
e i - 60

3230 Ymin-7V _/ /

6
11 / ’
2770 Ymin - 6V h\/\ \\
e S 40
2310 Ymin -5V 7\ )\ ~ :

/\\ ! il L 20

inin &Y 2
1860 Y -4 VT

2 [
y = < |
okt =+ )
0 4 8 12 16 20 Qfmih Apc et
g 3 & % % ¥  Eolk o e e e
0 20 40 &0 Qfgpm ! -
3
PyiW | 200 ! =
n= 7m
const {5\1’ = ru'r'..|
400 =54 [i} il
[ I =—=—=g o 4 B 12 16 20 @min
__,_‘-""‘_-________? \ — o
200 N — ]
B —— ap-v
——1 .
0 e — 400
0 4 8 12 16 20 Qfmih
200
0
q/mih
Wilo-Stratos 40/1-12
Hjm [ / Wilo-Yonos MAXO pikPa
f f 40/0,5-16
f 1-230V - DM 40
Hfm [ Wilo-Yonos MAXO phpa
| 40/0.5-16
g N\ 1-230V - DN 40 |1
f 3 / & F g
.'I 4 /"I g
| TN 7120

/
& / = o~
- -
B =]
ols — 0
0 5 10 15 20 15 Q/mh
o 2 4 6 affs
P
n= ",
con:
800 x

Wilo-Yonos MAXO 40/0.5-16
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H/m Wilo-Yonos MAXQ | P/kP2
| / 50/0.5-16
6 / 1.~z3nv-uusc | 4én
H/m 1 Wilo-Yonos MAXO | P/kPa 7
| 50/0,5-16 A
2 3l \ ll-zsov -DN 50 160 F120
. \ )
| L 80
w0
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e e
s Ll e P
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0 10 20 30 40 Qfm*h
Pyw
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400
0 1
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Wilo-Yonos MAXO 50/0.5-16
Him] Wilo-VeroLine-IPL 40/115 Hlml Wilo-VeroLine-IPL 50/105 -
14 |-{Qmin| ! Wilo-VeroLine-IPL 40,90 N e Wilo-VeroLine-IPL 50/95
12—
10—
g I.'
6l \e
4 I =5 —| i
| Elke Elf
" Bl ol | | i
i ‘ E B &tz
o - - —l
0 2 4 6 8 10 12 14 16 18 20 Qmh] 0 5 10 15 20 25 30 Qlm?/h]
T T L] L L T T T T
0 2 5 & Qlifs] 0 2 4 6 8 /=]
P, lkW, T P, lkwW,
2[061 | | |_ 1[061 N ? P 103
: - @106 ' [
ok - T i e — g9s
1 86 =i il
0.2 | 0.2
0 - 0
0 2 4 6 & 10 12 14 16 18 20 Qm'] 0 5 10 15 20 25 30 Qmi/h]
npl%e] I | npl%]
60 L —— 60
40 / | 0106 40 ™~ 0103
20 ! : 20 A
1] - 0
0 2 & 6 8 10 12 14 16 18 20 Qlm'm) 0 5 10 15 20 25 30 Q[m?/h]
Wilo-VeroLine-IPL 40/115-0.55/2 Wilo-VeroLine-IPL 50/105-0.75/2
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H{m] Wilo-VeroLine-IPL 50,/150 - H{m] Wilo-VeroLine-IPL 50,/150 -
5 _IE Wilo-VeroLine-1PL 50{12.0 5 _IE Wilo-VeroLine-1PL 50{12.0
as— - — as— — —
= =~ % i = T~ % i
20f i1 \ L, | 20f i1 \ L,
[ —— ;Q & ] [ —— ;Q B ]
i % i %
LY — ! 4 bo. 4 15 b ! 4 S0
t——— " &N 1 t——— " &N
L S0, 305 L S0, 305
10 1 ] 2., <2 1 L10 10 ! ] 2., <2 1 L10
%‘) T | —ls %‘) T | —ls
. | ,..-—-'"'/ 8145 _:g: e ’ | L 045 _:g: ¢
___’..-/ gl ___’..-/f g
; E— z f} 5 — z f:
[} 10 20 30 40 50 60 Q[m*/h] [ 10 20 30 40 50 60 Q[m*/h]
I T T T T I T T T T
0 4 g 12 16 alifs] [ 4 g 12 16 alifs]
Paling B4 Palk¥) : B4
3 ! N @134 3 : N @134
2 —— 123 ] 2| — 123 ]
N @112 8 | N @112 @ [
I | I
0 - 0 -
0 10 20 30 40 50 &0 Q[mih] 0 10 20 30 40 50 &0 Q[mih]
npl] | | | npl%] | I |
50 ! R B145 60 ! R B145
40 / | 40 / |
20 ! 20 !
0 . 0 .
[i] 10 20 30 40 50 60 Q[m*/h] 1] 10 20 30 40 50 60 q [m*/h]
Wilo-VeroLine-IPL 50/120-1.5/2 Wilo-VeroLine-IPL 50/130-2.2/2

5.7 Master controller

Additional information on model-specific functions is presented in electrical diagrams.
Outputs that have been marked blank have no function. A function to those can be
freely chosen. The function can be changed, if needed.
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Master controller ver. 1

5.8 Auxiliary controllers

There can be three auxiliary controllers in total. Model-specific functions have been
presented in the electrical diagrams of each model and their respective installation
chapters. Outputs, marked blank, have no function. A function to those can be freely
chosen. The function can be changed, if needed.

The function for auxiliary controller 1 is usually selected on line 7300. This selection
locks some of the controller’s inputs and outputs while other connections remain freely
available. Typically the auxiliary controller regulates heating circuit 2’s three-way valve.
The tables presented on the following page correspond to this connection.
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SIEMENS
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[ N
LT
H22 GX21 M Ux22 - Ux21 Cl- — ﬂ %
M H21 BX22  BX21 M G+ CL+ . [0]:]")
== =1 = = = E@ gﬁg Auxiliary controller wiring diagram ver. 1
EMEMEMEMEMEMEMEMEMEMEHEME]f 1
N
Oflls ¢ lys L, | — {O)F
Auxiliary controller ver. 1
DIP switch positions
DIP switch Address
@% é Address 1: Auxiliary controller 1
12
@é % Address 1: Auxiliary controller 2
12
@% % Address 1: Auxiliary controller 3
12
Supply current outputs (capital letters in connectors)
Line Connector | Output Action Marking Additional information
. - If the heating circuit has
(;ggg) T QX21 HVZ?\t,S% nguY'tSZ Y5 a control valve, otherwise
P vacant. Selected via line 7300.*
. - If the heating circuit has
(;28(2)) T QX22 s;?,zngocslre%u;t(g Y6 a control valve, otherwise
vacant. Selected via line 7300.*
. - If the heating circuit contains
(;ggg) S QX23 Hgat:Jnrg C"ch it Q6 a pump, otherwise vacant.
pump Selected via line 7300.*

*See chapter Valve-controlled heating circuit selection.
Function for outputs Q21, Q22 and Q23 is also selected on line 7300.
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Temperature sensors (small letters in connectors)

Line Connector | Input Action Marking Additional information
7307 e BX21 Heating circuit 2 B12 [If the heating circuit has a control
(7300) supply water B12 valve, otherwise vacant. Selected
via line 7300.*
7308 e BX22

*See chapter Valve-controlled heating circuit selection.
The function for input BX21 is also selected on line 7300.

Low voltage inputs (small letters in connectors)

Line Connector | Input Action Marking Additional information
7321 g H21
7331 g H22

Sensor voltage (small letters in connectors)
Line Connector | Input Action Marking Additional information
7341 g GX21

Supply current inputs (capital letters in connectors)

Line Connector | Input Action Marking Additional information
7342 C EX21
Control signals (small letters in connectors)
Line Connector | Output Action Marking Additional information
7348 e uXx21
7355 e Ux22
5.9 Intended use of inputs and outputs
BX Temperature temperature sensors NTC 10 kOhm (outdoor sensor
input NTC 1 kOhm, solar collector
NTC 10 kOhm or Pt1000)
control signals, voltage control,
EX 230 V input grid-power monitoring, pressure  |120 V...230 V control signals
switches
control signals, electricity meter, diaital. analog 0...10 V. pulse
HX Low voltage input [energy meters, pressure sensors fre?que’ncy 9u... P ’
etc.
actuators controlled by
QX 230 V output automation, additional heat source
control, etc.
UX Low voltage output Spe.e.d of rotation for pumps, 0...10V, PWM
additional heat source control, etc.
ZX TRIAC output control signals
. operating voltage for active 5V (4.75..5.25V)or 12V
GX Sensor’s voltage | o ors 5V or 12 V (11.4..12.6 V), SELV, 20 mA
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BX Temperature temperature sensors NTC 10 kOhm (outdoor sensor
input NTC 1 kOhm, solar collector
NTC 10 kOhm or Pt1000)
Copper cable, length at most
250 m. The minimum cross-
sectional area for the wires is
0.5 mm>. If the cable is pulled
for several meters, use an area
2
additional controllers, remote of at least 1.5 mm” The most
access devices, cascade recommended option is a twisted
DB connection pair cable (instrumentation cable).
MB (M) LPB bus reserved addresses: 0.5 0ZW672 [Unshielded cables must be at
remote connection, 0.8 OCI700  [least 150 meters away from
connection cable charged conductors.
DB: bus + (terminals 1 and 2 of
remote access devices)
MB (M): bus — (terminals 3 and 4
of remote access devices)
Bus voltage is approximately +9.5
V.
cross-sectional area at least 0.50
mm2, length at most 200 m
CIC_:E_(E(,I\SAI)B) BSB bus user interfaces, remote connection|CL+ (BSB): bus +
CL- (M): bus and user interfaces
backlight —
User interfaces . . DC +12 'V 88 mA SELV
G* backlight user interfaces backlight user interfaces’ backlight +
BSB BSB bus user interfaces with a flat cable
OCI 700 service cable and
LBP LPB bus Siemens ACS790 program
M Low voltage ground bus and temperature sensor
ground
X60 LPB bus antenna for wireless devices or
(Equipment) Modbus converter.
BSB bus additional controllers and user
X30 and X50 (Equipment) interfaces integrated to the device
WX21 Expansion valve |unipolar expansion valve
GX supply voltage  |supply voltage of pressure
5Vor12V sensors and other sensors
voltage input
FX23 for QX23 relay

Inputs EX5, EX6 and EX7 are always reserved for the voltage and phase control, and
inputs EX9 and EX10 for pressure switches. See the detailed electrical specifications of
inputs and outputs from automation and bus system manuals. Connections M, MB and
CL- have been interconnected inside the controller.

5.10 Temperature sensors

Sensor Sensor value Tolerance:
type
Outdoor temperature B9 NTC 1 kOhm|3464 K (25 ([+/-100 K
°C /50 °C)
Other sensors NTC 10 3978 K (25 |[B85: +/-10 K
(B3, B4, B21, B71, B91, B92 etc.) kOhm °C/85°C) |Other sensors: +/-100 K
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Contact information of QOilon dealer:

Date of installation:

ol1lon

OILON GROUP
P.O. Box 5
FI-15801 LAHTI
FINLAND
Tel: +358 3 85 761
Fax: +358 3 857 6239
Email: info@oilon.com
www.oilon.com




