A single-unit reversible air/
water heat pump for heating,
cooling and the production of
domestic hot water
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Technical features of a standard unit

Edge EVO 2.0 - EXC is a monobloc reversible air/water heat pump for heating, cooling and domestic hot water production. The unit was
designed and made to be installed outdoors, with the need to only connect the power supply and water pipes.

Seasonal efficiency class in heating mode (according to EU 811/2013):

. At++ or A+ (water supply at 55 °C)

«  At++ or A++ (water supply at 35 °C)

Refrigeration circuit

The unitis equipped with a vapour compression refrigeration circuit, which comprises:

« brushless DC inverter hermetic rotary compressor with intake and supply gas temperature probes and heater for preheating the oil
source side finned coil heat exchanger with “Blue fin” treatment

- user side plate heat exchanger with antifreeze heater

. electronic thermostatic expansion valve with self-regulating PWM logic
4-way valve for reversing the refrigeration cycle

- suction liquid separator and receiver

- dehydrator filter
high and low pressure switches

Compressor

Twin Rotary DC hermetic type compressor with soft start and controlled by an inverter that allows the power delivered to be constantly
modulated according to actual demand, ensuring the best in terms of reliability, low consumption and high seasonal efficiency. It is
equipped with a motor protection device for overheating, overcurrents and excessive temperatures of the supply gas, and comes with
oil charge. A guard heater with automatic insertion prevents the refrigerant from diluting the oil when the compressor stops.

It is mounted on vibration-absorbing rubber mounts to ensure vibration-free operation under all operating conditions and has a sound-
proofed casing which minimises noise emissions.

Refrigerant
Eco-friendly refrigerant gas R-32

Fan

Single fan (for sizes 2.1to 8.1) or double axial fan (for sizes 91 to 14.1) with sickle-shaped blades made of ABS resin, housed in an aero-
dynamically shaped nozzle to increase efficiency and lower the noise level. Condensation is controlled by means of a directly coupled
high-efficiency variable speed brushless DC motor, which regulates its speed continuously.

User side exchanger

AlS| 316 stainless steel brazed plate heat exchanger with low refrigerant content and high exchange surface, complete with external
anti-condensation thermal insulation 10 mm thick in sintered expanded polypropylene.

There are water temperature probes at the inlet and outlet of the heat exchanger for constant monitoring and protection: they activate
the antifreeze function when the room temperature and/or the water supply temperature fall below the limit values. The antifreeze func-
tion is also active when the unit is in stand-by mode.

Source side exchanger

Direct expansion finned coil exchanger made with aluminium fins and copper pipes mechanically expanded to better adhere to the fin
collar. The spacing between the fins is carefully designed to maximise heat exchange efficiency and reduce defrosting in the interest of
seasonal efficiency. The fins are made of aluminium with “Blue fin” hydrophilic treatment which facilitates the elimination of condensate,
further improving defrosting.

The unit has been designed in such a way that, when it is in Heating mode, the refrigerant fluid circulates effectively inside the exchang-
er during evaporation to prevent the formation of ice at the bottom. There are also two probes that detect the outdoor air temperature
and the temperature of the heat exchanger, in order to monitor and optimise defrosting.
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Technical features of a standard unit

Structure

Structure designed for outdoor installation, base and supporting structure in sheet steel with 12/10 thick hot-dip galvanising surface
treatment, and insulation in thermoformed material. Full polyester powder coating in RAL 9001 for exposed parts, which guarantees
complete resistance to corrosion and weathering over time.

Panelling

RAL 9001 painted zinc-magnesium sheet metal panelling for outdoor installation that ensures superior resistance to corrosion and
eliminates the need for periodic painting. Each panel can be easily removed to allow full access to internal components for the purpose
of inspection and maintenance.

Water circuit
The unit can be connected to a water circuit and is equipped with:
- high-efficiency primary circulator
- automatic vent valve
3 bar pressure relief valve
- flow switch for water circulation control
« pressure gauge
8-litre system-side expansion vessel (with an available volume of 4.8 litres and a pre-charge pressure of 1 bar)

Pump

Modulating primary circulator equipped with brushless DC motor, with IP44 protection rating.

Control for sizes 2.1to 81is with a self-regulating inverter: it adjusts its speed depending on how much the water supply temperature (T1)
follows the required set-point.

Control for sizes 91to 14.1is with a 3-speed selector: maximum speed is set by default but can be changed in the field as required.

Electrical panel (power supply and control)

Electrical panel inside the unit with door for ease of access and a power section and control section.

The power section consists of:

- inverter board for management of the compressor
main power terminals

The control section consists of:

- board for management of the refrigeration circuit, connected to all the sensors that detect the temperature of the outdoor air, evapo-
ration, condensation and compressor. Optimised algorithm for efficient management of defrosting

- board for hydronic management of the system, connected to the flow switch that protects against water shortage and to the
temperature probes of the return and supply water
inverter board for management of the compressor

- connection terminals for controlling the functions of the unit

- terminals for connecting the user interface

« inputs for connecting 1 or 2 zone thermostats

. remote ON/OFF input

- inputs for connection of optional probes (auxiliary heat source, DHW storage, secondary circuit)

- defrosting alarm and status outputs

- outputs for management of secondary pumps, recirculation of domestic hot water, and solar thermal power

- output for management of an auxiliary heat source

- output for electrical management of the heater of the domestic hot water storage tank (max. 4kW)

« RS485 communication port with Modbus output (in the user interface)

User interface
The user interface is used to control the operating parameters of the unit and to manage certain components of the system. It has an
integrated temperature sensor and can also be used as a zone thermostat. It also has a Wi-Fi module for management via an App.
The main functions on the user interface are:
. basic settings (ON/OFF, change of operating mode, room/water/DHW temperature settings)
- daily and weekly programming (ON/OFF, set-point and mode settings)
automatic management of the set-point according to outdoor temperature (in Heating and Cooling mode)
« management of a second zone of the system
- priority management of auxiliary heat sources
management and programming of ECO, SILENT and anti-legionella modes
- control of all functions of the unit
- displaying of alarms

Accessories supplied with the unit

Some accessories are supplied with the unit that require installation on site:

- user interface with removable microprocessor control with single-zone thermostat function
10-metre long water temperature probe, with various uses: for regulating domestic hot water storage tanks, an auxiliary heat source,
a mixed zone and the solar circuit, or to detect the temperature of a hydraulic separator.

. steel mesh Y filter
condensate drain connection

Hybrid version

The hybrid version envisages the installation of a boiler to support/supplement the heat pump. The boiler can produce DHW instantly
and is managed by the logic of the heat pump with ON/OFF request and optionally with 0-10V signal for modulation of the set-point.
The integrated €/switch function optimises the integration between the two generators, activating the most cost-effective one based on
operating conditions and system efficiency.
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Hybrid version

Boiler to be combined with hybrid heat pump to form a system that can work together with the boiler, as a back-up for the heat pump.
The logic of the heat pump controls all the boilers with an ON/OFF signal to ensure optimal operation of the system.

The boilers can be used as standard with natural gas or LPG, depending on the type of supply available in the field.

The kit includes a condensing boiler and a 10-metre long temperature probe (T1) to be connected in the field.

L. The hybrid version excludes the possibility of selecting electric heaters in the system

Stand-alone systems
GAS BOILER_UC / GAS BOILER_FE 24.4-33.4 - 4-pipe condensing boiler for hybrid heat pumps

The boiler can produce DHW instantly, allowing the heat pump to work in heating or

cooling mode at the same time. ?
For the FE version, the setpoint via 0-10V signal is controlled by the heat pump. A
Flue gas intake/discharge fittings can be connected to all versions of the boiler and s
are to be selected according to the required installation.
Note: to work with LPG, the UC versions require a reducer (supplied as standard with the boiler) which is to be
fitted on the nozzle in the field
L,""’;_:l T
Flue accessories for boilers
KCSAFX Vertical coaxial fitting ¢ 60/100mm e
Vertical coaxial flanged polypropylene fitting, measuring 60/100mm in diameter, for the discharge of gas | ﬁ
and intake of air for combustion via two coaxial ducts P |
# 5 = __.z
CCOAX 90° coaxial elbow for g 60/100 mm horizontal outlet that can be adjusted at 360°
Elbow for the discharge of gas and intake of air, that can be combined with @ 60/100 coaxial pipe with termi-
nal. 9

The internal section is used for the discharge of the combustion gas while the external section is used for
the intake of combustion air.

TCOAX Coaxial pipe L =1000mm ¢ 60/100 with terminal
Pipe for flue gas discharge and air intake through an external wall, with discharge terminal
The internal section is used for the discharge of the combustion gas while the external section is
used for the intake of combustion air.

KAS80X o 80 mm vertical fittings
Two vertical flanged polypropylene fittings, 80 mm diameter, with inspection ports, which allow the

combustion gas discharge and air intake to be split directly from the boiler body %
SR

L. Only compatible with GAS BOILER UC 24.4-33.4

KSDFX ¢ 80mm flue gas splitter kit
Polypropylene kit to split the air intake and the flue gas discharge into two 80 mm connections
with inspection ports to connect to vertical or bent pipes




Hybrid version

Centralized systems

GAS BOILER_UC 70.2-115.2-200F.2 - 2-pipe condensing boiler for hybrid heat pumps
All the versions use the 0-10V signal of the heat pump

to control the set-point, and version 200F.2 also uses

Modbus communication. i l i —
The 70.2 and 115.2 versions are for wall installation, while i’ ¥
the 200F.2 is for installation on a base. : 3

INAILX INAIL safety kit for installation of single boiler
INAIL-approved 1/2" safety hydraulic kit including pressure gauge, pressure gauge holder, 2 inspection wells, 100 °C lockout
thermostat, thermometer, safety pressure switch.

FH100X ¢ 100 mm vertical flue gas terminal
Discharge terminal for boilers for outdoor installation, with weather protection

HIDUCX Remote control for UC 70.2-115.2 boilers
Remote control to manage Heating/ACS parameters and display the operating parameters
and alarms.
It also permits communication via Modbus

. Only compatible with GAS BOILER UC 70.2-115.2

Built-in options

IBH Integrated back-up heater
Electric heater kit integrated in the body of the unit, factory-wired and already equipped with T1 management probe.
The unit's logic manages the ON/OFF function of the heater, which can support, replace or back up the heat pump and can work in
Heating mode only, DHW mode only or both modes.
« units 2.1-8.1: 3 kW heater
« units 61T to 8.1T: 3/6/9 kW heater with three selections

L. Units with this configuration are not stocked and are ordered on demand, with significantly longer lead times than standard units.
L. The configuration with backup electric heater excludes the hybrid version with boiler.

3
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Accessories supplied separately

KTFLX Hose kit for connection to the unit
Kit for connecting the unit to the system, consisting of:
« two 300mm hoses, connections with female swivel flat seat couplings with diameter of 1" (sizes 2.1to 3.1) or c
1"1/4 (sizes 4110 14.)
« two concealed nipples 1" M -1" M (sizes 2.1to 3.1) or 1"1/4 M - 1"1/4 M (sizes 4.1 to 14.1)
« two insulation seals for fixing.
FDMX Magnetic dirt separator filter for water distribution systems
Magnetic dirt separator filter with minimal pressure drop, to be used to protect the unit (in particular the pump,
valves and plate heat exchanger) from damage caused by impurities in the water.
For sizes 2.1to 8.1, the filter has a transparent bottom for visual inspection without the need for disassembly.
L. Itis advisable to use this filter in addition to the normal mesh filter in the system-side circuit.
ACS200X 200-litre DHW boiler
ACS300X 300-litre DHW boiler
ACS500X 500-litre DHW boiler
ACS1000X  1,000-litre DHW boiler
ACS10SX 1,000 litre DHW boiler with solar coil
Domestic hot water boilers made of carbon steel with internal vitrification treatment according to DIN 4753-3 and
UNI10025. They are equipped with a water/water exchange coil with a surface area compatible with the power
ratings of the heat pumps, an inspection flange at the bottom (ACS$200/300/500X), a magnesium anode for
corrosion protection, and an electric heater.
The boilers have an integrated electric heater and are equipped with removable 70 mm polyurethane
(ACS200/300/500X) or 100 mm polyester (ACS1000/10SX) external insulation to minimise heat loss and ensure
high efficiency.
For connection to solar thermal circuit:
the 200, 300 and 500-litre versions can be connected to a solar thermal circuit with a specific optional kit
the 1,000-litre version has a dedicated tank that, compared to the standard version, has a second integrated
coil located in the lower part of the tank
L. Electrical connection to the heat pump requires the optional QERAX kit (for ACS200X, ACS300X or ACS500X) or QERATX (for ACS1000X or ACS10SX)
SCS08X Solar coil for ACS200X/ACS300X DHW boilers
SCS12X Solar coil for ACS ACS500X DHW boilers
Kit for connection of the solar thermal circuit to DHW boilers consisting of a tin-plated finned copper coil and
including a perforated flange, flange cover and bolts for fastening
@5@
QERAX Connection kit for single-phase heater on DHW storage tank
QERATX Connection kit for three-phase heater on DHW storage tank
Kit for managing the electric heater of a DHW storage tank, consisting of:
Gewiss box to contain and protect the components
back-up relay to transfer the incoming ON/OFF signal from the unit to the heater of the storage tank
(230V voltage signal for QERAX, 400V for QERATX)
protection fuse
L. The cable of the heater is 1.5m long, so the accessory must be installed close to the storage tank. For installations involving greater distances, replace the
cable with one of suitable length
3DHWX System/DHW 3-way switching valve

Motorised 3-way switching valve with actuator and 1"1/4 M connections, for diverting the flow of water from the sys-
tem to the domestic hot water storage tank.

Kits available:
for sizes 2.1- 3.1: valve, 1"1/4 F - 1" F reduction and 1" concealed nipple
for sizes 4.1to 14.1 (recommended for storage tanks up to 500 litres): valve and M-F connection
for sizes 4.1to0 14.1 (recommended for storage tanks over 500 litres): valve and M-F fitting
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Accessories supplied separately

KIRE2HX Double zone distribution unit: direct + direct
KIRE2HLX Double zone distribution unit: direct + mixed (with mixing valve)
Kit for managing two-zone distribution systems with 1" F primary side and 1" 1/2 F secondary side
connections.
The kit consists of an insulated box for wall installation including manifold/separator, support
bracket, anti-rotation jig, 2 distribution units with circulators and complete water circuits.
The KIREZHLX version is also equipped with a mixing valve and mixed zone temperature probe.
KCSX Secondary circuit kit (1-litre hydraulic circuit breaker + pump)
Kit for single-zone systems with 1" F primary side and 1" M secondary side connections, with
insulated separator and internal hydraulic components.
The kit consists of:
« sheet metal case with holes for wall mounting
« -litre single-zone hydraulic separator
« variable speed zone circulator
+ connecting pipes
DIX 1-litre hydraulic circuit breaker
DI50-2X 50-litre hydraulic circuit breaker
DI100X 100-litre hydraulic circuit breaker
Hydraulic separator used to make the connected water circuits independent, also with inertial storage and deaerator
function. The 50-litre and 100-litre versions have 2 pairs of connections on the supply side and 2 pairs of connections on the
return one.
The external insulation is made of polyurethane foam (30 mm for DI50-2X and DI100X) to minimize thermal leakage
and ensure high efficiency.
Note: DI50-2X and DI100X are supplied with wall mounting kits and 4 caps with gaskets for any unused connections. DI100X is also equipped
with feet for floor mounting.
TANKX System inertial storage tank
KTCAX Hose kit for connecting the unit to the inertial storage tank
Horizontal inertial storage tank for installation under the base of the unit and connection hose kit.
Sizes 2110 3.1
30-litre tank and hose kit with 1" M connections
Sizes 4.1t0 8.1
70-litre tank and pipe kit with 1"1/4 M connections
Sizes 91t0 14.1
100-litre tank and pipe kit with 1"1/4 M connections
T1BX DHW temperature probe and additional heating source at 10 m
T1B30X DHW temperature probe and additional heating source at 30 m
NTC water temperature probe with 10 m or 30 m cable.
The probe can be used to detect temperatures:
Tsolar: solar thermal circuit
T1: boiler or external electric heater - _
T5: DHW tank Rif——
Tw2: mixed zone 2
Tbt1/Tbt2: hydraulic separator
L. The unit is equipped with a TIBX probe as standard.
8 SZcuveT
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Accessories supplied separately

PCSX
PCS2X

Circulation pump for secondary circuit
Oversized circulation pump for secondary circuit
Variable speed self-regulating circulator for secondary circuit with standard or increased head.

PRSX

DHW recirculation pump
Circulator with 3-speed selector switch for DHW recirculation

IBHX
IBHTX

Back-up electric heater (single-phase)

Back-up electric heater (three-phase)

Electric integration/back-up heater kit with power that can be selected in the field from three steps, with power
supply 230V/50Hz or 400V+N/50Hz.

Kits available: IBHX with 2/4/6 kW output power or IBHTX with 3/6/9 kW output power

The kit includes contactors and safety devices for correct operation: manual reset thermostat, automatic reset
thermostat and fuses for protection against abnormal overcurrent.

VAGX

Safety antifreeze valve for system
The kit consists of antifreeze valves that allow the fluid to be discharged from the circuit when its temperature
reaches a limit value, preventing the formation of ice in the system and consequent damage to the unit and pipes.

Kits available:
- 2 valves with 1" M connections (for sizes 2.1-3.1) or 1"1/4 M connections (for sizes 4.1to 8.1)
- Tvalve with 1" M connections with a 3/4" - 1" fitting (for sizes 9.1 to 14.1)

VDACSX

Thermostatic switching valve for domestic water

The valve is equipped with 1"1/4 M connections and is designed for hybrid versions with boilers for instant

production of DHW in systems that also include DHW boilers.

Its function is to divert water from the domestic water storage tank directly to the user when the water :
temperature is suitable for use. If the temperature is not sufficient for direct use, the switching valve ensures the

water passes inside the boiler which, thanks to instant production, guarantees continuous supply.

DTX

Drain pan with electric heater

Drain pan to be fitted to the base of the unit for collecting condensate, with fitting for connection to o ,.-.\
the drain trap.

The drain pan has an automatically activated antifreeze heater that prevents the condensate from
freezing, controlled by a dedicated thermostat.

AMRX
AMMSX
ASTFX

Kit of antivibration mounts for floor installation

Kit of anti-seismic antivibration mounts for floor installation

Kit of antivibration mounts for installation on wall brackets, inertial storage tank or tray

Vibration dampers to be installed on each of the 6 support points of the unit's base, to reduce

the vibrations produced by the compressor during its operation.

- standard: rubber with integrated fixing bar

- for wall-mounted units / units on inertial storage tank with base / units with drain pan: rubber
without fixing bar

- anti-seismic: spring-loaded with containment of horizontal displacement to prevent the unit from tipping over in the event of
multi-directional forces (e.g. wind or earthquake)

KSIPX

Kit with wall fixing brackets
Wall fixing bracket for outdoor unit, adjustable, in galvanised steel painted with polyester powders for
outdoor use.




Accessories supplied separately

HID-TCXBX Black HID-TConnect chronothermostat

HID-TCXNX  White HID-TConnect chronothermostat

SWCX loT SwitchConnect receiver / switch
Chronothermostat for semi-recessed installation with temperature probe. The thermostat is able to manage request for the heat
pump and allows control of the system with the App (Clivet Home Connect) or voice assistant (Amazon Alexa or Google Home).

The thermostat can be combined with a radio receiver for managing the request of terminal units or radiant systems, the
changing of mode of the heat pump, or the systems with double set-point

n
<

ELFOControl® EVO

Energy assistant for the air-conditioning system that enables efficient management of up to 12 climate zones and, in combination with
photovoltaic systems, energy management and monitoring of electricity consumption and self-consumption.

Installation of this allows class A control according to EN15232.

See the specific documentation for more details.

SESkwn e 14€

ELFOSun?

Flat-plate solar thermal manifold for empty or pressurised systems for connection to domestic hot water production systems, with optional
circulation kit consisting of pump unit, control unit and expansion tank. The panels can be combined in series (up to 5) and are suitable for
horizontal or inclined installation with specific kits.

See the specific documentation for more details

10 ZcuveT



View and functional diagram

Sizes 21 to 841

Sizes 91 to 1441

T4ATIATESY

:

---- Perimeter of the unit

LP pressure switch

Compressor suction temperature probe
Compressor discharge temperature probe

HP pressure switch

Pressure sensor

Outdoor air temperature probe (T4)
Source-side heat exchanger temperature probe (T3)
Two-phase refrigerant temperature probe (T2)
Superheated gas temperature probe (T2b)
Flow water temperature probe (Twout)

Return water temperature probe (Twin)
Pressure gauge (sizes 9.1to 14.1 only)

Liquid separator
Compressor

Source side exchanger
Fan

Filter

Laminating valve
Solenoid valve
Capillary

User side exchanger
System expansion vessel
Pressure relief valve
Automatic air vent valve
Flow switch

Water supply pump

4-way cycle reversing valve

Y-filter (supplied as standard, to be installed in the field)
Liquid receiver (gr. 9.1-14.1 only)

PUOZErACTIOTIMOO®E

L. The diagram refers to operation in Cooling mode
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View and functional diagram

Unit terminology

Parameter Description
AHS Backup boiler
IBH Backup electric heater
Pi Unit pump or Zone 1 pump (for double zone systems)
P_o Secondary circuit pump (or Zone 1 pump for double zone systems)
P_c Zone 2 pump (for double zone systems)
P_d DHW recirculation pump
P_s Solar circuit pump
Pe Evaporation pressure in Cooling mode or condensation pressure in Heating mode
V1 3-way circuit/DHW diverter valve
Sv2 2-way diverter valve for direct 2-zone systems
Sv3 3-way mixing valve for mixed circuit
T Water supply temperature from additional heating source (with IBH heater or AHS boiler)
T2 Refrigerant temperature entering the user side exchanger (plate heat exchanger) in Cooling mode (or leaving in Heating mode)
T3 Refrigerant temperature leaving the source exchanger (coil) in Cooling mode (or entering in Heating mode)
T4 Outdoor air temperature
75 DHW tank temperature
TIS Water supply temperature setpoint
Ta Room air temperature, detected by the probe in the HMI
Tht1 Temperature of the upper part of the inertial storage tank
TBH Backup electric heater for DHW (Domestic Hot Water) storage tank
Th Compressor suction refrigerant temperature
Tp Compressor discharge refrigerant temperature
Tsolar Water temperature in the solar thermal circuit
Tw2 Water supply temperature for the mixed zone (for double zone systems)
TWin Unit water return temperature
TWout Unit water supply temperature
12 ZcuiveT
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General technical data

Heating

SIZES 241 31 41 51 61/64AT 74/71T 84/8AaT 91 1041 1241 141
Air 7 °C - Water 35 °C

Nominal heating capacity 1 kW 4.20 6.35 8.40 10.0 121 14.5 15.9 18.0 22.0 26.0 301
Total power input 1 kW 0.82 1.28 1.63 2.02 2.44 315 3.53 3.83 5.00 6.37 770
COP 1 - 510 4.95 515 4.95 4.95 4.60 450 470 4.40 4.08 3.91
Water flow-rate 1 I/s 0.20 0.30 0.40 0.48 0.58 0.69 0.76 0.86 1.05 1.25 144
Nominal available pressure 1 kPa 85 85 86 86 88 87 87 12 m m 110
Air 2 °C - Water 35 °C

Nominal heating capacity 2 kW 4.40 5.50 710 8.20 9.20 1.0 13.0 18.0 22.0 24.0 26.0
Total power input 2 kW 110 1.4 173 2.05 2.36 3.06 377 533 710 8.33 9.29
cop 2 - 4.00 3.90 410 4.00 3.90 3.60 3.45 3.38 310 2.88 2.80
Water flow-rate 2 s 0.21 0.26 0.34 0.39 044 0.53 0.62 0.86 1.05 115 1.25
Nominal available pressure 2  kPa 85 85 85 85 88 88 87 12 m m m

Air -7 °C - Water 35 °C

Nominal heating capacity 3 kw 470 6.00 7.00 8.00 10.0 12.0 131 18.0 21.0 22.0 23.0
Total power input 3 kw 1.52 2.00 219 2.62 3.33 421 4.85 6.67 8.08 8.80 9.39
Ccop 3 - 310 3.00 3.20 3.05 3.00 2.85 270 270 2.60 2.50 2.45
Water flow-rate 3 s 0.23 0.29 0.34 0.38 0.48 0.57 0.63 0.86 1.01 1.05 110
Nominal available pressure 3 kPa 85 85 85 85 88 88 87 12 m m m

Air 7 °C - Water 45 °C

Nominal heating capacity 4 kw 4.30 6.30 8.10 10.0 12.3 141 16.0 18.0 22.0 26.0 30.0
Total power input 4 kw 113 1.70 210 2.67 3.32 3.92 4.57 514 6.47 8.39 10.3
cop 4 - 3.80 370 3.85 375 370 3.60 3.50 3.50 340 310 2.90
Water flow-rate 4 s 0.21 0.30 0.39 0.48 0.59 0.68 0.77 0.86 1.05 1.25 144
Nominal available pressure 4  kPa 85 85 85 86 88 87 87 12 m m 110
Air 7 °C - Water 55 °C

Nominal heating capacity 5 kw 4.40 6.00 750 9.50 1.9 13.8 16.0 18.0 22.0 26.0 30.0
Total power input 5 kw 1.49 2.03 2.36 3.06 3.90 4.68 5.61 6.55 8.30 10.6 13.0
cop 5 - 2.95 2.95 318 310 3.05 2.95 2.85 2.75 2.65 2.45 2.30
Water flow-rate 5 s 0.21 0.29 0.36 0.45 0.57 0.66 0.77 0.86 1.05 1.25 1.44
Nominal available pressure 5 kPa 85 85 85 86 88 87 87 12 m m 10

Data according to EN 14511:2018.

1. inlet/outlet water temperature 30/35 °C, outdoor air temperature 7 °C dry bulb / 6 °C wet bulb

2. inlet/outlet water temperature 30/35 °C, outdoor air temperature 2 °C dry bulb /1°C wet bulb

3. inlet/outlet water temperature 30/35 °C, outdoor air temperature 7 °C dry bulb / 8 °C wet bulb

4. inlet/outlet water temperature 40/45 °C, outdoor air temperature 7 °C dry bulb / 6 °C wet bulb

5. inlet/outlet water temperature 47/55 °C, outdoor air temperature 7 °C dry bulb / 6 °C wet bulb

Cooling

SIZES 241 31 41 51 61/6AT 74/71T 84/8AaT 91 1041 124 141
Air 35 °C - Water 18 °C

Nominal cooling capacity 6 kw 450 6.50 8.30 9.90 12.0 13.5 14.2 18.5 23.0 27.0 31.0
Total power input 6 kw 0.82 1.35 1.64 218 3.04 374 3.94 3.90 5.00 6.28 175
EER 6 - 5.50 4.80 5.05 455 3.95 3.61 3.61 475 4.60 430 4.00
Water flow-rate 6 s 0.22 0.31 0.40 0.47 0.57 0.65 0.68 0.89 110 1.29 1.48
Nominal available pressure 6 kPa 85 85 85 86 88 87 87 12 m m 10
Air 35°C - Water 7°C

Nominal cooling capacity 7 kw 470 7.00 745 8.20 1.5 124 14.0 17.0 21.0 26.0 29.5
Total power input 7 kw 1.36 2.33 2.22 2.52 418 4.96 5.60 5.57 712 9.63 1.6
EER 7 - 3.45 3.00 3.35 3.25 2.75 2.50 2.50 3.05 2.95 2.70 2.55
Water flow-rate 7 s 0.23 0.34 0.36 0.39 0.55 0.59 0.67 0.81 1.01 1.25 1.4
Nominal available pressure 7 kPa 85 85 85 85 88 88 87 12 12 m m

Data according to EN 14511:2018.
6. inlet/outlet water temperature 23/18 °C, outdoor air temperature 35 °C dry bulb / 27 °C wet bulb
7. inlet/outlet water temperature 12/7 °C, outdoor air temperature 35 °C dry bulb / 27 °C wet bulb
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General technical data

ErP

SIZES 21 31 41 51 6.1 71 81 61T 71T 84T 94 104 121 1441

Average climatic conditions - Heat pump for Average temperature application

Nominal power 7 kw44 57 6,6 77 11,6 11,6 13,0 121 12 13,0 77 224 262 297
SCOP 7 - 33 3,52 3,37 3,47 3,45 3,47 341 3,45 3,47 34 320 323 315 315
Generator energy class 7 - At+ At+ At+ At+ At+ At+ At+ At+ At+ At+ A+ At+ A+ A+
ns 7 % 129 138 131 137 135 135 133 135 135 133 125 126 123 123
Energy class of gas hybrid system 7 - A A A A A A A A A A A A A A

ns of gas hybrid system 7 % 9% 96 96 96 97 96 97 97 96 97 96 96 96 97
Energy class of solar hybrid system 7 - At+ At+ At+ At+ At+ At+ At+ A++ A++ A+ At ArE A At

7

ns of solar hybrid system % 158 160 149 152 148 146 143 147 146 143 134 134 130 130

Average climatic conditions - Heat pump for Low temperature application

Nominal power 8 kw 55 6,8 8 9,2 12,0 13,7 15,2 12,0 13,7 152 180 223 250 2972

SCopP 8 - 485 4,95 5,22 520 481 472 4,62 4,81 472 462 460 453 45 42

Generator energy class 8 At+++ At++ At+++ At++ At+++ At+++ At+++ At+++ At+++ Attt At A At A

ns 8 % 191 195 205 205 189 186 182 189 186 182 181 179 1777 165

Energy class of gas hybrid system E D D D D D D D D D D D D D D

ns of gas hybrid system 8 % 96 96 96 96 96 96 98 96 96 98 96 96 96 97

Energy class of solar hybrid system E - A+++ A+++ A+++ A+++ A+++ At+++ A+++ A+++ A+++ A+++ A+ A AR A+
8

ns of solar hybrid system % 221 216 222 219 201 197 192 201 197 192 190 187 184 172

Average climatic conditions - Heat pump for application with Fan coil

Nominal power 9 kw 47 6,4 74 8,7 "3 12,2 14,3 1,3 12,2 143 166 206 255 295
SEER 9 - 4,99 5,34 5,83 598 4389 4,86 4,69 4,86 4,83 467 470 469 466 448
ns 9 % 197 21 230 236 192 191 184 191 190 184 185 185 183 176

The product is conforming with the European ErP Directives, which includes Commission Delegated Regulation (EU) no. 811/2018 and Commission Delegated Regulation no. 813/2018
of the Commission.

Data according to EN 14825

7. Average climate, Medium temperature 47/55 °C

8. Average climate, Low temperature 30/35 °C

9. Average climate, Low temperature 12/7 °C

Technical specifications

SIZES 21 31 41 51 61/6AT 74/7AT 81/8aT 91 1041 124 1441

Refrigeration circuit

Compressor no./type - - 1 1 1 1 1 1 1 1 1 1 1
oi type o Twin Rotary Twin Rotary Twin Rotary Twin Rotary Twin Rotary ~Twin Rotary Twin Rotary Twin Rotary Twin Rotary Twin Rotary Twin Rotary
charge - ml 460 460 460 460 1100 100 100 1500 1500 1500 1500
ypelGWP 1 - R32/675
Refrigerant charge o F 1.40 1.40 1.40 1.40 175 175 175 5.00 5.00 5.00 5.00
COZ equiv. : i 945 945 945 945 181 181 181 3375 3375 3375 3375
Number of fans . - 1 1 1 1 1 1 1 2 2 2 2
Water circuit
Minimum system water content - | 30 30 70 70 70 70 70 100 100 100 100
Admissible water flow rate minimum Z IIs on on on 0om 0.20 0.20 0.20 0.50 0.50 0.50 0.50
maximum - IIs 0.25 0.35 0.46 0.58 0.69 0.76 0.83 1.03 126 1.49 172
Maximum system pressure : bar 3 3 3 3 3 3 3 3 3 3 3
System expansion vessel volume i | 4.8 4.8 4.8 4.8 48 4.8 48 4.8 4.8 4.8 4.8
pre-charge - bar 1 1 1 1 1 1 1 1 1 1 1
Hydraulic connections - inecsh- "M "M 114" M 114" M 114" M 114" M 114" M 114" M 114" M 114" M 114" M
Sound data
Sound pressure at 1 metre 4  dB(A) 4 44 45 46 50 50 53 50 50 53 55
Sound power 4 dBA) 55 58 59 60 65 65 68 65 65 68 70
Dimensions and weights
Dimensions unit - mm 1295x717x426 1385x864x523 1120x1557x528
(Length x Height x Depth) packaging o mm 1375x885x475 1465x1035x560 1220x1735x565
) unit o ? 86 86 105 105 129 /144 129 /144 129 /144 177 177 177 177
Weight packaging 7 ? 107 107 132 132 155 /172 155 /172 155 /172 206 206 206 206
1. it contains fluorinated greenhouse gases
2. consider the water content of the area with less volume
3. sufficient volume up to a maximum of 60 litres of water content in the system.
4. Sound power levels are determined using the intensimetric method (UNI EN ISO 9614-2). Data referring to the following conditions at full load.

Heating: inlet/outlet water temperature 47/55 °C, outdoor air temperature 7 °C.
Cooling: water inlet/outlet temperature 12/7 °C, outdoor air temperature 35 °C.
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General technical data

Boilers for stand-alone installations

MODEL uca44 Uc 334 FE 24.4 FE 33.4
Heating Performance
Nominal heat capacity (Qn) Maximum kW] 24.0 34.0 245 34.8
Minimum [kW] 5.0 5.0 4.8 5.0
R Maximum [kW] 234 33.2 24.0 34.0
Heating capacity (Pn) 60580 7C Minimum [kW] 4.8 4.8 47 49
30/50 °C Maximum [kW] 25.2 35.8 26.0 370
Minimum [kW] 53 54 5.2 54
R Maximum % 977 977 97.8 977
60580 7C Minimum % 96.5 96.4 976 97.2
Efficiency 30/50 °C Mztax‘imum % 1051 105.2 106.1 106.2
Minimum % 106.9 107.0 107.3 1071
30% of Pn % 108.7 108.6 109.7 109.7
Boiler water content - n 25 2.8 3.4 43
Operating pressure PMS Maximum [bar] 3 3 3 3
- Minimum [bar] 0.5 0.5 0.8 0.8
Expansion tank Volume [ 10 10 8 10
Pre-charge [bar] 1 1 0.8 0.8
DHW performance
Nominal heat capacity (Qnw) i Maximum [kW] 28.0 34.0 28.5 34.8
Minimum [kW] 5.0 5.0 47 5.0
Heating capacity i Maximum kW] 273 332 28.0 34.0
Minimum [kW] 4.8 4.8 47 4.8
AT=25"°C - [I/min] 16.2 19.2 161 19.5
DHWilow rate AT=30 °C ) [l/min] 135 16.0 13.4 16.2
AT=45 K - [I/min] 9.0 10.6 8.9 10.8
AT=40 K - [I/min] 101 1.9 10.0 121
DHW production in continuous operation AT=35 K - [I/min] 1.6 13.6 1.5 13.9
AT=30 K - [I/min] 13.5 15.8 13.4 16.2
AT=25K - [I/min] 16.2 19.0 161 19.5
Water temperature Maximum [°C] 60 60 65 65
Minimum [°C] 38 38 40 40
Operating pressure PMW Maximum [bar] 6 6 9 9
- Minimum [bar] 0.5 0.5 0.3 0.3
ErP data
Heating ns % 93 93 94 94
Energy class A A A A
seasonal eff. nwh % 87 90 85 85
Average climate
DHW Energy class A A A A
Withdrawal profile - XL XL XL XXL
Sound power level Lwa [dB(A)] 53 56 49 52
Thermal losses and discharge of flue gas
burner ON Pmax % 2.33 2.27 2.00 210
Flue loss 80/60 °C Pmin % 2.24 2.32 2.00 2.90
burner ON Pmax % 170 115 1.40 1.40
50/30 °C Pmin % 1.37 144 1.00 1.00
Pmax [°C] 66.5 64.9 66 67
80/60 °C
Flue gas temperature Pmin [°C] 64.3 65.9 64 62
50/30°C Pmax [°C] 53.6 527 52 53
Pmin [°C] 472 48.4 44 45
- Pmax [9/s] 13.8 15.6 N2 16
Flue gas flow rate - Pmin [0/s] 23 23 23 24
. ) - Class - 6 6 6 6
Nitrogen oxide (NOX) emissions N [ma/kWh] s 29 3 3

-
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General technical data

Boilers for centralised systems

MODEL uc70.2 UC 115.2 UcC 200.2

Heating Performance

Modulation ratio - - - 1.7 1:5.75 1:10
. . Maximum (kW] 675 115.0 199.0
Nominal heat capacity (Qn) ) Minimum kW] 96 20.0 20.0
60/80 °C MzAax‘imum [kW] 65.7 ms 194.8
Heating capacity (Pn) Mlnl‘mum [kW] 91 19.2 19.1
30/50 °C Maximum [kW] 68.7 120.0 205.2
Minimum [kW] 10.3 21.8 211
1 0
60/30 °C Mz'ax'lmum % 973 971 979
Minimum % 94.9 95.9 95.6
. . - 0
Efficiency 30/50 °C Mz'ax'lmum % 101.7 104.6 103.1
Minimum % 107.6 108.8 105.4
30% of Pn - % 107.3 107.3 108.9
Combustion effici Reduced load % 98.3 98.3 98.2
ombustion efficiency Nominal load % 974 977 98.0
Water content [ 3.9 9.0 22.0
0 i PMS Maximum [bar] 6 6 6
perating pressure - Minimum [bar] 05 05 05
ErP data
Seasonal eff. . ns % 93 92 93
. Heating
Average climate Energy class - A A A
Sound power level Lwa [dB(A)] 63 - -
Thermal losses and discharge of flue gas
: Qn % 0.09 0.7 014
Casing losses burner ON Qmin % 344 269 560
Pmax % 2.62 2.29 2.00
Flue loss burner ON Pmin % 166 187 180
Flue gas temperature Pmax [°C] 51.3 46.6 40
(T-T) Pmin [°C] 34 36 34
| f ; - Pmax [9/s] .4 184.6 319.57
ue gasfowrate - Pmin [o/s] 15.9 343 343
. ) . Class - 6 6 6
Nitrogen oxide (NOX) emissions i [m/kwWh] = 47 68
“Factory made” hybrid combinations
Heat pumps Compatible boiler Heat pumps Compatible boiler
~ Combination _ Power 244 334 70.2 115.2 200F.2 ~ Combination ~ Power 244 334 70.2 115.2 200F.2
21 kw420 Y v v v v 21421421421 kW 1638 - - v v v
31 kW 635V v v v v 31431431431 kw254 - - v v v
41 kw840 v v v v v 41+41+41+41 kW 336 - - - v v
51 kw100 Y v v v v T 5MEM515] KW 400 v v
_ 61 kw121 v v v % S 614614614611 kw484 v v
ER kW 145 v v v v 8 7T kw580 v
Y KW 159 S v v £ 818818l KW 636 v
91 KW 180 v v v < 91491491491 kw720 v
101 kw220 v v v 10.1+10+101+10.1 kw880 v
121 KW 260 v v v 121+12:1+12.1+12.1 KW 104.0
M kw301 - - v v v 144141414140 kw1204 - - - - -
21421 kw84 v v v v % 2421421421421 kw210 - - v v v
3131 kw27 - v v v v 331431431431 KW 318 - - v v v
41+41 _kw_ 16.8 v v v 4144144144144 kw 42,0 v Y
T 5151 KW 200 v v v T 5I5IBIE15] kW 500 v v
3 61461 kW 242 v v v 3 61+6.1+6.1+61+61 kw605 v
S 77 kw290 v v v S IR KW 725 v
£ smal KW 318 v v v £ 81481+81+81+81 KW 795 v
NIy KW 360 v v © 914911919140 KW 90.0 v
10.1+10.1 kw440 v v 10.1+10.1+10.1+10.1+10.1 ~kw 110.0
1214121 _kw  52.0 v v 121412.1412.0412.1+12.1 kw1300
144l KW 602 - - - - v _141141414141414141 kW 1505 - - - - -
21421421 kw126 - v v v v 242142 42.142.1421 kw252 - - v v v
31431431 kw191 v v v 31+31+31+31+31+31 kw381 v v
41+4.1+41 kw252 v v v 41+41+4.1+41+41+41 kw504 - - - v v
T 515151 _kw - 30.0 v v v T SMLMH5I5I5145] kw600 v
S 6161461 KW 363 v v S 61+61+6.1+61+6.1+6. kw726 v
8 IInT kw435 v v R e kw870 v
£ 8188l kw477 v v £ B1+81481+81+81+8] kW 954 v
® 91919 KW 540 v N, ©  91+91+91+91+91+9] KW 1080
10.1+10.1+10.1 kW 66.0 v 101+101+10.0+10.1+101+10.1 KW 132.0
12141214121 kw780 v 12+H21+H21+120+12.14120 KW 156.0
1414141414 kW 903 v 14141414140+14.14141+141 kW 1806
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Electric data

Sizes 21 31 41 51 61 71 81 61T 71T 84T 91 1041 124 141
Power supply 1 V/Hzlp 230/50/1 400/50/3+N
Standard Unit
F.LL - Powerinput at max admissible KW 23 27 34 37 55 5.8 6.2 55 58 62 106 125 138 145
conditions o
F.LA. - Absorbed current at maximum A 120 14.0 16.0 170 25.0 26.0 270 00 10 120 210 245 270 285
admissable conditions
IBH configuration: built-in additional electric heater
F.LL - Powerinput at max admissible 2 Kkw 5.6 6.0 67 70 8.8 91 95 54 157 161
conditions s
F.LA. - Absorbed current at maximum 2 A 243 261 291 30.4 383 396 413 670 683 700
admissable conditions
Boilers for hybrid versions
Model FE24.4 FE33.4 UC24.4 UC334 UC70.2 UC115.2 UC200F.2
Power supply [V-Hz]  230/50 230/50 230/50 230/50 230/50 230/50  230/50
F.L.A. - Absorbed current at maximum
) . 2 (A 0.41 0.53 0.36 0.43 116 137 2.52
admissable conditions -
F.L.I. - Power input at max admissible
- P 2 [kw] 0.095 0122 0.082 0.099 0.267 0.314 0.58
conditions
Protection rating IP - X5D X5D X4D X4D X4D X5D X5D
Accessories
FLI 4 kw 210
ACS200X / ACS300X / ACS500X TBH and QERAX heater —
FLA. 4 A 913
F.L.I 4 kw 473
ACS1000X / ACS10SX - TBH and QERATX heater I
F.LA. 4 A 6.82
F.L.I 34 kw 6.6
IBHX —
F.LAA. 34 A 287
F.L.I 34 kw 9.9
IBHTX —
FLA. 34 A 14.3
FLI 2 110
DTX - antifreeze heater —
FLA. 2 mA 480
FLI 4 W 90
KIRE2HX / KIRE2HLX - two identical circulators —
F.LA. 4 mA 880
F.L.I 4 w 60
KCSX - circulator -
F.LAA. 4 mA 580
F.L.I 4 w 76
PRSX - circulator I
F.LA. 4 mA 330
FLI 4 W 52
PCSX - circulator —_—
FLA. 4 mA 520
FLI 4 W 140
PCS2X - circulator —
FLA. 4 mA 100
The units comply with the requirements of European standard IEC EN 60335.
1. permissible power supply: 220-240V+10% and 380-415V+6%.
2. data to be added to standard unit values
3. data on the maximum installable power (3 stages). It is possible to power 1or 2 stages and the electrical sizing values are proportional to the number of stages
4. the application requires independent power supply: data required for sizing the relevant power lines
The tanks are supplied with immersed electric heater
L. When defining the size, make sure all absorption values are compliant with current power supply contracts in the country of installation.
ZcuveT 17
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Electric data

Current data for Power limitation function
This function is used to limit the current consumed by the unit according to predefined profiles, which can be set at 0-8.

Maximum current limitation [A] according to the selected profile:

SIZES #
1 2 3 4 5 6 7 8
21TO 341 18 16 15 14 13 12
4170 51 19 18 16 14 12
61M-71M 30 28 26 24 22 20 18 16
81M 30 29 27 25 23 21 19 17
61T-81T 14 13 12 il 10 9
91 18 17 16 15 14 13 12.5 12
104 21 20 19 18 17 16 15 14
121 24 23 22 21 20 19 18 17
144 28 27 26 25 24 23 22 2
L. By enabling the function, the performance of the unit will be less than the nominal one.
Sound levels
SIZES 21 31 41 51 61 71 81 64T 74T 84T 91 101 121 144
standard - dB(A) 55 58 59 60 65 65 68 65 65 68 70 72 74 77
Sound power silent T dB(A) 54 56 56 57 61 61 63 61 61 63 66 64 n 75
supersilent ? dB(A) 53 55 54 55 59 59 59 59 59 59 63 62 70 73
standard o dB(A) 4 44 45 46 50 50 53 50 50 53 55 56 58 61
Sound pressure @Im silent T dB(A) 40 42 42 42 46 46 48 46 46 48 51 48 55 59
supersilent ? dB(A) 39 41 40 40 44 44 44 44 44 44 48 46 54 57
Sound power level
SIZE Octave bands (Hz)

63 125 250 500 1000 2000 4000 8000

21 64 58 54 53 51 45 38 34
31 64 58 54 53 52 45 38 34
41 68 69 58 56 52 49 48 39
51 69 65 61 57 53 52 49 42
641 73 66 63 63 60 56 48 42
71 73 68 62 63 59 57 50 44
81 78 78 64 65 62 59 51 47
61T 70 69 63 62 60 57 54 53
1T Ul 72 64 60 58 57 57 54
8iT 76 73 64 64 62 61 58 53
91 n 79 70 67 64 61 53 50
1041 75 76 7 69 66 64 57 54
124 76 79 73 n 68 66 59 56
1441 75 81 77 73 n 69 61 57

The sound levels refer to a unit at full load, under nominal test conditions.

Reference conditions: inlet/outlet water temperature 47/55 °C, outdoor air temperature 7 °C dry bulb / 6 °C wet bulb
The noise level is determined using the tensiometric method (UNI EN ISO 9614-2)

The sound pressure level refers to 1 m. from the unit outer surface operating in open field.

1. use a correction factor of 0.8 to calculate the maximum capacity delivered in Silent mode

2. use a correction factor of 0.6 to calculate the maximum capacity delivered in Super-Silent mode

Note: Silent and Supersilent functions are designed for temporary unit operations

18 S cuiveT
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Operating range

Heating / DHW

Toaren (T1)

1
2.
3.

Note: the operating range in DHW mode can be limited by the DHW control logic
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Heating / DHW in heat pump only
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Cooling

Twares (T1)

=

21to 841

ad
=2

P
un

Bt
=2

[y
w

5 N

10 -5 0 5

10 15 20

Tixr (T4)

25 35 40 45 50

Twater (T1): water supply temperature
Text (T4): outdoor air temperature

9.1 to 1441
B0

10

@

®
©

Toaren (T1)

40

30

e

20
30 <25 -20-15-10 5 0 5 10
Ter (T4)

91 to 1441

30

5

Twaren (T1)

S

LE]

-0 -5 0 5 10 15 0

Ter (T4)

25

30

35

-

a0 45

cuiveT

15 20 25 30 33> 40 43 50



Hydraulic data

Available pressure
Standard Unit
21to 81

wPa
&

oo 05 1.0 1.5 20 L5
e

Note: it is advisable to install a hydraulic separator
Boilers for hybrid versions

GAS BOILER_FE 24.4-33.4

pril

9110 141
120
110
100
@0
&
0
£w
50
a0
)
m
0 —— M|
——
o
o0 a5 10 145 20

LINE] 0.2 i Ll e 1.0 1.4 14
m'h

Accessories

PCSX /PCS2X

EE

kPa
cE2essexzes

a0 o5 Lo 15 0 5% 30 35 40 45 50 55 6O

Note: the circulators for the secondary circuit can be set with 3 curves at constant speed, or 3 curves at proportional head or constant head.

The curve shown represents operation with the limit curve at constant speed

kPa: available pressure
m’/h: water flow
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Hydraulic data

KIRE2HX / KIRE2HLX - two zone kit and KCSX - kit for secondary circuit

Fan

E B B

15

m'fh

kPa: available pressure
m'/h: water flow

Note: the circulators in the two-zone kit can be adjusted with either 3 constant speed curves or 3 proportional pressure drop curves.

The curve shown represents operation with the limit curve at constant speed

Pressure drops of the accessories
3DHWX - 3-way switching valve

30
25
20
site 21481 |
£1s 0wy
5
|size 9.1404,1)
10
3 diee LI+ET
180° way
i ]

a0 0.5 Lo 15 240 2.5 30 35 8,0 4,5 5,0 55

Note: pressure drops refer to the valve body only, without any fittings
Valves for sizes 2.1-8.1 have a 90° way for DHW and a 180° way for the system, while
valves for sizes 9.1-14.1 have a 90° way for both the system and DHW.

Boilers - with solar coil

HMeat Pump colf!

.0

kPa: pressure drops
m’/h: water flow

Boilers - standard

0.0 05 1,0 1,5 20 L5 T 3,5 40 45 50

m'h
VDACSX
15
j 1]
g
5
o
0,0 05 10 1.5 2,0 35
m'/h

Note: pressure drops refer to the valve body only, without any fittings
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Hydraulic data

FDMX

5

size 21481

|9ize 9.1+14.1 |

0,0 0,5 10 L5 20 4,5 3.0 35 40 45 30 55 6,0
m'/h

Note: pressure drops refer to the valve body only, without any fittings
Note: IBH, IBHX and IBHTX have negligible pressure drops

Components that can be managed by the unit

The unit can communicate, receive information and manage a number of system and control components:

A.  Solar photovoltaic

B. Tsolar solar thermal circuit and probe

C.  HMluser interface

D.  Zone thermostat (up to 2)

E.  T1probe and control signal for additional IBH / IBHX electric heater

F. AHS boiler: control signal and T1 probe

G. P_osecondary/zone 1circuit pump

H. P_czone pump 2

|, P_d DHW recirculation pump SMART ELECTRICITY
J. P_s solar circuit pump GRIDS
K. SV1circuit/ DHW switching 3-way valve

L. SV2 2-way switching valve for direct 2-zone systems

M. Zone 2 mixed management: SV3 3-way switching valve for mixed circuit and Tw2 probe

N.  DHW boiler: TBH heater and T5 probe management signal

0. Hydraulic separator: Tht1 probe

P. Smart Grid

22 ZcuiveT
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User interface (HMI)

T

b
38~

e

oLl
B le= OM
2237 4
aes

Resolution 1°C
Temperature sensor NTC 5k 1%
Power input <1W
Storage temperature Storage -10to 50 °C
Communication RS485
. Type Shielded cable

Wiring

MAX length 100 m

The unitis equipped with a user interface(HMI) to be installed in the field, for managing the functions, and with abuilt-in temperature

probe for possible use as a thermostat.

The user interface comes as standard with 16 selectable languages: Italian / English / French / Spanish / Polish / Portuguese / German /
Dutch / Romanian / Russian / Turkish / Greek / Swedish / Slovenian / Czech / Slovak.

Keypad

lock

At the next programming, the
temperature:

>

Y
4

does not change

decreases

increases

Weekly schedule

Timer

C

Outdoor temperatureT4 {13

Lo

Fan coil
01-01-2018

&=
133

Radiator

23:59

&

[ |

& Y0800

10635

nm i
= Radiant floor

System water supply
temperature T7
(configurable)

635

Wi-Fi =

Sz
&

OFF

Domestic hot water
(DHW) T5

Disinfection function
(anti-legionella) active

Switch off

Desired room
temperature Ta

23.5° 0 % e

Electric heater

(- Heating mode

3',% Cooling mode ]
@ Auto mode

@ Boiler

Switch on

ON
38

©

g
1%

DHW storage
temperature T5

Boiler

Solar panel on

Storage tank electric

heater on
Alarm AEO1
Pump on @

Smart grid mode

Q)

ﬁ Compressor on
Mode _);,Vo Mode ® Holiday away / at A ¢¢ | Silent mode Q ECO mode on
Al antifreeze on »° | defrosting on LY |home on @ on
Fan coill Radiator | Radiant panels DHW

™ " % Free From the network Peak

~ [ ~

ON & mr = Nz

Smart grid @ ‘

OFF ® 1)} = "% : @ © @
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Connection of a DHW boiler

DHW boiler

As an option, the unit can be connected to a DHW storage tank of suitable volume, by fitting the system with a 3-way diverter valve

controlled by the unit.

It is advisable to connect the DHW tank at a distance of no more than 10 m from the unit, and preferably as close as possible to the unit.
The sizing of the connecting pipes and their thermal insulation must always be considered with care, especially in the case of long dis-

tances between the unit and the storage tank.
The standard boiler must have these characteristics:

75 temperature
probe

N

Coi |

Exit

TBH auxiliary electric heater

Input

Itis also possible to connect a boiler with additional coil for solar thermal circuit with these features:

Heat pump
coil

~

75 temperature

probe \

Solar coil

A
Y- — Exit
~a
- - = e -
e
i o e o
Sy e
&
e
i
@
Lo ]
o
—-— - —_—— -
o e = = = - =
S e e - - - TBH auxiliary
ST T T T electric heater
#
———————— - A
=
-—_-—_— Input

In the case of a boiler from another supply, it is advisable to select one with a stainless steel tank, sacrificial anode and integrated

auxiliary electric heater.

You can therefore select the QERAX or QERATX kits or alternatively use an equivalent auxiliary panel: a dedicated power supply is

required in any case.
The requirements for optimal selection are:

21TO 341 4170 541 6170 81 91TO 141
Tank volume | 100 to 250 150 to 300 200 to 500 500 to 1000
Minimum surface area of the coil (stainless steel tank) m? 14 14 1.6 25
Minimum surface area of the coil (enamelled steel tank) m? 2 2 25 35
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Main functions

The user interface (HMI) has intuitive setting sub-menus and allows most of the unit's functions to be managed during start-up or

subsequent operation.

FOR SERVICEMAN

1. DHW MODE SETTING
2. COOL MODE SETTING
3. HEAT MODE SETTING
4. AUTO MODE SETTING
5. TEMP. TYPE SETTING
6. ROOM THERMOSTAT

173

©

OK ENTER

FOR SERVICEMAN

2/3 FOR SERVICEMAN 3/3

7. OTHER HEATING SOURCE

13. AUTO RESTART

8. HOLIDAY AWAY MODE SET

14. POWER INPUT LIMITATION

9. SERVICE CALL SETTING

15. INPUT DEFINE
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12. SPECIAL FUNCTION
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DHW (Domestic Hot Water) settings and management
The unit is designed to be coupled to DHW storage boilers(HMI-enabled), connected with the heater management kit (QERAX or

QERATX) and T5 probe.

Logic dictates that there is a demand for DHW when the difference between the DHW set-point T5S and the temperature of the storage
tank T5 is greater than or equal to the value dT5_ON (default 10 °C, can be adjusted to 1-30)

Trane

TS5

dT5_ON
-

OFF

ON

OFF

.
L
time

Operation of the unit in DHW mode ends when T5 > T5S or when T5 reaches the maximum temperature for DHW in the heat pump
T5stop, which is parameterised according to the outdoor temperature T4:

T4 [°C] 437040 40TO35 357030 30TO25 25TO020 20TO15 15t010
21TO 81 50 55 56 57
91TO 45 48 48 50 53 55
141
T4[°C] 10TO5 5T00 0TO-5 -5TO-10 -10 TO -15TO <-20
-15 -20
21TO 841 56 55 52 50
9:4-20 55 53 20 48 45 0 »
Sizes 2.1 to 81 Sizes 9.1 to 1441
70 Ta
&0 &0
50 50
?_ 40 ﬁ 40
'__E 30 E 20
0 20
10 10
o 0
=0 0 0 v i 0 w -~ b -30 -20 -10 [+ 10 20 30 40 50
I!II {T"} TF!IT trd]
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Main functions

If there is a further demand for DHW beyond T5stop, the unit can activate the TBH boiler heater until setpoint T5S is reached.

In DHW mode, the heat pump delivers water at Twout = T5 + dT1S5, where the parameter dT1S5 (default 10 °C, can be adjusted to 5-40)
can be set from the HMI. Irrespective of how the parameter is set, the heat pump in Full Electric mode can deliver water up to 65 °C (60 °C
for sizes 91-14.1), and up to 75 °C (70 °C for sizes 9.1-14.1) in hybrid systems in which there is an additional boiler driven by the unit itself.

The outdoor air temperature range T4 within which the heat pump can operate in DHW mode adjusting it between TADHWMIN
(default -10 °C, can be adjusted to between -25 and 30) and TADHWMAX (default 43 °C, can be adjusted to 35-43). Outside the

operating range set in this way, but within the generic operating range of the heat pump, the unit can produce DHW with the heater of
the TBH DHW storage tank.

If there is simultaneous demand from DHW and the system, the former has priority as standard, but this can be changed at the HMI.
However, the unit's logic controls several parameters and alternates between DHW and system operation in order to preserve comfort.

In particular, two controls can be activated, which process the maximum operating time of the unit in the system before switching to
DHW t_DHWHP_RESTRICT (default 30min, can be adjusted to 10-600) and the maximum operating time of the unit in DHW mode
before switching to system t_DHWHP_MAX (default 90min, can be adjusted to 10-600).

Trasmg,

MIN{T55, T5srop)
MIN([T5S, TSstap) - dt5_ON

= gl =

|

- »
t_DHWHP_MAX 1 DHWHP_RESTRICT time

By default, when the compressor of the unit is stopped, the heat pump waits a minimum of 5 minutes for it to be reactivated.

Other functions related to the production of DHW are:
- DISINFECT: management of periodic antilegionella cycles (to be enabled, with logic as per the diagram)

T5
l LDI_HIGHTEMP Parameters that can set on the HMI:

155 DI —.E—]‘ T5S_DI (standard: 65 - can be set from.: 60-70)

= \\ temperature to which the unit must bring the DHW tank in
T5S - anti-legionella mode
t_DI_HIGHTEMP (standard: 15 - can be set from: 5-60)
minutes during which the temperature T5S_DI must be kept in
anti-legionella mode
t_DI_MAX (standard: 210 - can be set from.: 90-300)
maximum minutes during which the unit can remain in
anti-legionella mode

P Time

t_DI_MAX

Note: it is important to set the heater safety thermostat above the anti-legionella cycle temperature set point T5S_DI, so that the cycle can be completed.

. FAST DHW: forces the unit and the heater of the TBH boiler to run in DHW mode up to the set-point

- TANK WATER: forces the heater of the TBH boiler to run in DHW mode, letting the unit of the system to work or act as a back-up in
case of failure

- DHW PUMP: cycle programme for the DHW recirculation pump. The recirculation pump must be enabled at the HMI (parameter
PUMP_D TIMER), selecting whether it should also work during anti-legionella cycles (parameter PUMP_D DISINFECT RUN), and
setting the time of operation in minutes when activated in PUMP_D RUNNING TIME (standard: 5 - can be set from: 5-120)
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Main functions

Type of system adjustment and request to unit

During the initial start-up phase, the type of control required for the system can be selected.

ls TEMP TUPE SETTING

'S WATER FLOW TEMP. YES !
15.2 ROOM TEMP. NO |
EapoUslezone | NO
B ADJUST

The unit can be managed with control of:
- supply water temperature T1, which has two options 01-01-2018  23:59 13°

° fixed setpoint, set from the user interface w ON '!i= J

° auto control setpoint, calculated from a preselected climate curve

{835C % ¥ | 38¢

01-01-2018 23:59 4 13°

|/

« room temperature 7o
In this case, the water supply set-point is automatically adjusted L ON =
according to the climatic curve ..

(235% 1 | s8¢

The request to the unit can be made from the user interface (thanks to the built-in temperature sensor) or from the electromechanical
thermostat. In the second case, the zone thermostat can only control the Heating/Cooling mode change if it has a double relay,
otherwise it must be managed by HMI.

Setting two zones

The unit can independently manage two zones, even with different temperatures.

GTEMP TUPE SETTING \
51 WATER FLOW TEMP. YES
5.2 ROOM TEMP. NO

LT )

E ADJUST [ )

Control can be:
- of the supply water temperature for both zones.
In this case, the user can set the set-point of Zone 1 TS1and Zone 2 TS2
. of supply water temperature for Zone 1 and of room air temperature for Zone 2 (from HMI)
In this case, the user can set the Zone 1 TS1 set-point, while the Zone 2 supply water temperature will be automatically adjusted with

a climate curve

L. Both zones can be equipped with an electromechanical thermostat to manage the request. In double zone systems, Zone 1 cannot have room air temperature control.
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Main functions

System operation settings

By selecting the water supply set-point TS1, the heat pump can receive the request from an electromechanical thermostat installed in the
room. The unit logic considers an activation hysteresis for Heating dT1SH (default 5 °C, can be adjusted to 2-10) and another for Cooling
dT1SC (default 5 °C, can be adjusted to 2-10):

THE+ AT e “iye "
.ﬁ f____.--' -"""H-..\_‘_\_\_H-:_,
S
£15 /.- = — _1_:“” T i =y
|'-ff
\“‘-H""--\. o ghe N
TS~ dWIsH e >
o o

By selecting the indoor air set-point (TS), the heat pump receives the request from the user interface, which is used as a thermostat.
The unit logic considers an activation hysteresis for Heating dTSH (default 2 °C, can be adjusted to 1-10) and another for Cooling dTSC
(default 2 °C, can be adjusted to 1-10):

oo # oo #

00w
=
== ThedTS0 i
= W B s
Tule b Hﬁ""‘-\-..\_‘_\_\_:'
T
) /F - " N S
.-"ff
M e
g _____.--"“/' .
TS J15H e >
o o

L. In both cases, the pump continues to work even after the compressor is switched off for a time set in the unit parameters
L. After it turns OFF, the compressor must wait at least 5 minutes before restarting

The heat load of a building can vary considerably throughout the year depending on factors such as outdoor air temperature, insulation,
thermal inertia, crowding, etc. In heating mode, it is therefore advisable to use the water supply set-point with automatic control or the
indoor air set-point (which controls the water supply with the climate curve).

In cooling mode, on the other hand, it is also necessary to dehumidify to reduce the latent refrigeration load. It is therefore advisable to
run terminal distribution with the fixed set-point of the water supply.
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Main functions

One of the curves designed to optimise the system can be selected at the user interface:
8 default curves for Heating mode on systems with radiant distribution

. The default curve for Heating mode is 3, for ECO mode it is 6

- 8 default curves for Heating mode on systems with terminal distribution

-

Tm-r“ supeyr (TE51
W g b

T (000

L. The default curve for Heating mode is 4, for ECO mode it is 6

1 customisable curve, using the outdoor air temperature (T4H1, T4H2) and water supply (TISETH1, TISETH2) parameters

/WEATHER TEMP SET I
WEATHER TEMP SET TYPE Twmmﬂmv (r15)
- T15
\1‘2‘3‘4\5\6‘7\3(‘9{. T1SETHI ;
o T1SETH2
| OK CONFIRM @ S

T4H1 T4H2
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Main functions

8 default curves for Cooling mode on systems with radiant distribution
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L. The default curve for Heating mode is 4
- 8 default curves for Cooling mode on systems with terminal distribution
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. The default curve for Cooling mode is 4

1 customisable curve, using the outdoor air temperature (T4C1, T4C2) and water supply (T1SETCI1, TISETC2) parameters

/WEATHER TEMP SET I
Twenier sueper [T15)
WEATHER TEMP SET TYPE X
‘ T T1SETCI - TIS
T2 W= s [7 [ed]o )
<-c TISETC2
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Main functions

AUTO mode
The unit can autonomously manage its own operating mode during the year, adjusting itself according to the outdoor air temperature
and a series of parameters that can be set during initial start-up:

TEXT (T4) A
stand-by
T4CMAX == e ™~
OPERATION MODE
Conl HEAT cooL | AUTOY
ooling i '
83 C NN OY
T4AUTOCMIN : — St
\OKCONFIRM m |
stand-by
T4AUTOHMAX g |
Default values:
Heatin « T4ACMAX:52°C
9 . T4AUTOCMIN: 25 °C
! « T4AUTOHMAX: 17 °C
T4HMIN a - « T4HMIN: -15°C
stand- by
(possible
__auxiliary source)

Silent function

The Silent function can be enabled at the HMI (also with an on/off timer) and makes the unit run in one of two silent modes.

It electronically limits the maximum operating frequency of the fan and compressor, thus reducing the maximum power output of the unit
depending on the operating conditions.

Activation is linked to the outdoor air temperature T4 according to this logic:

Heating / DHW Cooling

T4 4 ]

Slent Maode Sllent Maode
oM OFF
45

-1 / /
1ty ol P ——
\ Silent Mode \ Silent Mode
OFF oN

Tirme timie

Level 1 (Silent) reduces the sound power of the unit by half on average, while level 2 (Super Silent) reduces it to 25 per cent on average.

L. The maximum power at limited frequency varies according to the operating conditions and can be roughly estimated using a reduction coefficient K: for Silent K = 0.8, for
Super Silent K = 0.6.
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Main functions

Photovoltaics and the Smart Grid

The unit is Smart Grid Ready certified and is equipped with logic for connection to devices that balance loads connected to the power
grid and optimise overall power consumption. Connection is optional and the function can be enabled at the HMI and is linked to the
SG ON/OFF input, which receives a status signal from the mains.

The unitis also able to automatically consume the excess energy produced by a photovoltaic system, using it to store free thermal
energy in the DHW tank. The function is activated at the HMI with the Smart Grid function and is linked to the EVU ON/OFF input, which
receives a signal from the energy meter that indicates to the unit when excess free energy is available.

The control logic of the two contacts is

ENERGY CONTACT AVAILABLE OPERATION
CosT sG EVU HEATERS SYSTEM DHW

- No demand for Heating / Cooling: forced operation in DHW mode with
T5S set-point =60 °C

IBH
Free ON ON TBH Standard Forced DHW operation with T5S set-point =70 °C TBH is activated as
IBH = TBH* long as the DHW set-point is met
If necessary, the heat pump can work simultaneously with the system
in Heating/Cooling mode
The DHW set-point is forced to T5S + 3 °C
IBH
Economical OFF ON — Standard
TBH The DHW set-point is forced to T5S + 3 °C
TBH is activated when T5 < T5S - 2 °C and is stopped when T5 > Tbs + 3 °C
IBH + TBH*
Standard OFF OFF any Standard Standard
Expensive ON OFF _ Forced OFF Forced OFF*
IBH/ TBH

*If IBH and TBH are enabled together, IBH can only be used with the system in heating mode
“DISINFECT, FAST DHW. TANK WATER and other DHW-related functions are disabled

L. Frost protection and defrosting operate smoothly in all conditions
L. IfAHS is available, it can operate normally in heating or DHW mode in all conditions

€/Switch (for hybrid version)
The hybrid version of the unit is based on a logic of economical optimisation of the various heat sources available: while the efficiency of
the boiler is a constant value, that of the heat pump is dependent on the outdoor air temperature and the water supply temperature.

140 E
7 14 MEH SETHEATER
AV WTHN SETHEATER

The function has to be activated at the HMI (parameter EnSWITCHPDC) and compares the economic expenditure in the operating
conditions with the Heat Pump or Back-up Boiler, giving it priority. It does this by using values which can be easily found in household
supply bills and can be entered by the HMI at start-up:

« average cost of gas feeding the boiler, expressed in €/m? (GAS_COST, default 0.85€/m?, can be adjusted)

- average cost of electricity, expressed in €/kWh (ELE_COST, default 0.2€/kWh, can be adjusted).

Based on these values, the unit calculates the minimum operating efficiency where it is economically viable to operate the heat pump
alone. When the unit detects operation with instantaneous efficiency below this value, it makes the boiler alone meet the load.

W Possible operation of the boiler in integration with the heat pump remains unchanged

32 ZcuveT

(



Main functions

Other functions for the installer

V Service call: stores up to 2 telephone contacts to be displayed in case of need
J/ Restore factory settings: resets all HMI parameters to factory settings

V' Underfloor pre-heating: in the case of systems with a radiant floor that have been idle for some time, perform a slow
start-up cycle of the unit to avoid damaging it. You can set t_fristFH duration (default 72h, can be adjusted) and final
water set-point TS1 (default 30 °C, can be adjusted) of the cycle

v/ Remote ON/OFF contact: dry contact that can be enabled at the HMI to work as an ON/OFF input. When the contact is
open the unit operates normally, when it is closed the unit switches off and an identification code appears on the display.
. The unit's antifreeze protections remain active

V/ Floor drying: in the case of new systems with radiant floors, perform a drying cycle of the unit to avoid damaging it.
The cycle includes a phase of gradual rise in temperature, a holding phase and a phase of gradual shutdown.

You can set the duration of all phases (respectively t DRYUP, default 8 days /t_DRYPEAK, default 5 days/t DRYD,
default 5 days) and the peak water temperature (T_DRYPEAK, default 45 °C, can be adjusted).

V/ Automatic restart: sets whether the unit, after a power failure, should automatically restart with the last settings or
remain in stand-by mode.

Vv Power input limitation: sets a parameter 0-8 that limits the maximum current absorbed by the unit (see dedicated
section for further details)

J/ Error codes and parameters: displays the list of the last 8 error codes and operating parameters

/ Defrost or alarm status signal: allows this information to be controlled remotely

Other functions for the user

V' Default temperatures: sets a daily profile of up to 6 water supply temperatures for Heating or Cooling, which can be
used as an alternative to selecting a climate curve
. inthe case of 2-zone systems, the default temperatures operate only in zone 1

/ ECO function: sets an energy-saving climate curve in Heating mode for setting thewater supply set-point. The curve
set by the ECO mode for radiant distribution systems is number 3, while for terminal distribution systems it is number 6.
. the function is not available with 2-zone systems

' Weekly scheduling (hourly programming): sets the unit's weekly schedule of up to 6 time slots with different modes
and set-points

/' Holiday Away function: prevents the system from freezing during prolonged periods of absence and activates the
system before the user returns home.

/ Holiday at home function: sets a weekly schedule for a period of time without eliminating the standard one.

V/ Child lock: prevents accidental changes to settings by blocking selection of the set-point and mode
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Management of auxiliary heat sources

The unit has electronics designed for integration with other heat sources to ensure performance even in the most difficult conditions
and to maximise efficiency of the system.

The auxiliary heat sources are managed by the unit as dry contacts and can be:
- Additional electric heater for DHW boiler (TBH), for DHW contribution only
« Solar thermal circuit, for DHW contribution only

- Auxiliary heat source: Additional electric heater (IBH) or external generator (AHS), e.g. a boiler from another supplier, for system
and/or DHW contribution

L. Only IBH or AHS can be managed at the same time.

The additional electric heater or the external generator can operate as:
- Integration: when it is not convenient/possible to work with the heat pump capacity alone
Replacement: outside the work settings of the heat pump
« Back-up: in case of failure in the unit’s refrigeration circuit (the unit keeps the pump running at maximum speed)

Management of an additional electric heater for DHW boiler

The electric heater of the TBH boiler is activated below the outdoor air temperature T4_TBH_ON (default 5 °C, can be adjusted to
between -5 and 50)

T (T4) A
OFF
T4DHWMAX
T4_TBH_ON Heat Pump only
Heat pump + heater
TADHWMIN
ey - heater only

Other parameters related to TBH management are the maximum time of DHW production in heat pump mode only without reaching
the set-point before activating TBH t_TBH_DELAY (default 30min, can be adjusted to 0-240) and the temperature delta beyond the
set-point to which the heater can bring the boiler dT5_TBH_OFF (default 5 °C, can be adjusted to 0-10). The logic is:

E
TTANK

T5S + dT5_TBH_OFF

T5S
T5stop

MIN(T5S T5stop) - dt5_ON

§time

t_TBH_DELAY

DOMESTIC HOT WATER (DHW) \

Other functions related to the TBH heater are: -F-A-S-T-- -T-A-N-K“ -5;\-,\,"'
RAPID DHW: forces DHW production with heat pump and TBH heater up to set-point DHW  |HEATER | PUMP
« TANK HEATING: the unit produces DHW with the TBH heater in the eventof = oSSR mmm s mmd s mm o m ko oo .
simultaneous demand for DHW and system (continuing to work as a heat pump in the CURRENT STATE ON
system) and in the event of a failure. OPERATE DAY FRI
START 23:00
\__ ON/OFF | BE /
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Management of auxiliary heat sources

Connection to a solar thermal circuit

The solar thermal panels must be hydraulically connected to appropriate double-coil DHW boilers via a circuit with a dedicated

P_s pump (from ELFOSun or other supply, with consent provided by the unit).

The solar system is set at the HMI, where it is possible to select between two types of control:

- DHW from both solar panels and heat pump: when there is a demand for DHW, the heat pump (and any other auxiliary sources)
works normally, and the solar system can work alongside it, activating itself according to the unit’s logic.

- DHW from solar panels only: heat pump and any other auxiliary sources cannot work in DHW mode, remaining available for the sys-
tem. DHW is managed with only production from the solar system, which is activated according to the unit’s logic.

L. The Smart Grid function can still activate the heat pump and any auxiliary sources. TBH can be forced with the relevant function.
In both cases when there is a demand for DHW, the solar panels are managed by the unit that activates the pump P_s. This is based
on the value detected by the Tsolar temperature probe and the setting of the DELTATSOL parameter (default 10 °C, can be adjusted).

DELTATSOL is the AT between the temperature of the water in the solar circuit Tsolar and the temperature of the DHW boiler T5 above
which the pump P_s is activated.

T p— ——
-y
/ o
= - = lie
— s
- i Taoder 2 TS oDekaTs0l H Tagdar = T51 o
—_ = g 75 < 73°C Eaow T5 2 BI'C & Taokee lalhae
. = 1
ﬁ-’ﬁ’g s e et by
@ WAAK 13min

Alternatively, management of the pump can be delegated to the ELFOSun intelligent control unit (see the dedicated Technical Bulletin
for further details). In this case, it is not necessary to make any settings on the unit, as management is set directly on ELFOSun.
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Management of auxiliary heat sources

Auxiliary heat source

Where applicable, the heater must be positioned on the unit's water supply and can be factory-fitted on board (IBH configuration) or may

require external installation (IBHX / IBHTX accessory). In both cases, its operation is linked to a dedicated T1temperature probe to be
positioned downstream of the heater.

Configuration

Accessory

Note: the T1 probe is included in the Clivet configuration and accessories and does not need to be selected separately

A boiler, if any, must be installed in parallel with the heat pump and can act:

- onthe system and DHW: installed directly on the system, in this case its operation will require a dedicated T1temperature probe to
be installed downstream.

- only on the system: installed on a hydraulic separator, where the T1 probe must also be fitted

The boiler’s activation operating mode (in Heating, DHW production or both) must be selected with the dip-switches on the board during
installation.

1. Caution: during operation in cooling mode of systems with boilers for centralised systems or heater, it is important not to circulate cold water in the boiler/heater, as there is a

risk of condensation forming. It is advisable to install a thermostatic switching valve or a 3-way or 2-way valve controlled by a back-up relay on the boiler/heater branch.
Note: boilers for stand-alone systems do not need this safety feature as they are already equipped with a bypass valve
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Management of auxiliary heat sources

Activation of the auxiliary source is linked to the simultaneous presence of 3 conditions, each of which is associated with a parameter
that can be adjusted during initial start-up on the user interface:

« very low outdoor temperature
parameter T4_IBH_ON or T4_AHS_ON (default -5 °C, can be adjusted to between -15 and 30): the minimum outdoor air temperature for
heat pump operation only

T (T4)
A

Heat Pump only

T4_IBH_ON

T4_AHS_ON
Heat Pump +
auxiliary source

T4HMIN
E. auxiliary source only
L. To make the auxiliary source work only in replacement of the unit, set the parameter to the same value as T4HMIN (default -15 °C, can be adjusted to between -25 and 15):

the minimum outdoor air temperature at which the heat pump can operate.

- supply temperature too far from the set-point
parameter dT1_IBH_ON or dtl_AHS_ON (default 5 °C, can be adjusted to 2-10): the minimum AT between water set-point TS1 and
supply of the unit T1

- toolong to reach the set-point
parameter t_IBH_DELAY or t_AHS_DELAY (default 30min, can be adjusted to 5-120): the maximum delay between starting of the
compressor and activation of the auxiliary source

mMOUmimid @mb>

e— stand-by Cnly heat

Pal + source stand-by
g

Tis L time

dT1_IBH_ON

t IBH_delay

L. The BACKUP HEATER function on the HMI allows activation of the IBH or AHS auxiliary source to be forced

The unit can manage the DHW set-point dynamically with a 0-10V signal, using the parameters:

« MAX_SETHEATER (default: 80 °C, adjustable) and MIN_SETHEATER (default: 30 °C, adjustable): the maximum and minimum set-
point of the boiler

« MAX_SIGHEATER (default: 10V, adjustable) and MIN_SIGHEATER (default: 3V, adjustable). 0-10V signals linked to the maximum and
minimum set-point of the boiler
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Management of units in cascade

Many applications require units to be installed as back-up for the main system or have loads that can change significantly during annual operation.
Cascade operation allows connection of up to 6 units in parallel, running a Master unit and activating the Slave units when its own
capacity is not sufficient to meet the load of the system, ensuring maximum reliability and efficiency of the system.

The system rotates operation of all of the units by counting the compressor’s operating hours, so as to use them evenly. In the event of
failure of a unit, including the Master, the system ensures continuity of service.

Cascade management is provided as standard by the logic of the units; it must be set with the dip-switches (Master or Slave unit) on the
board and all Slave units must be connected with a serial to the HMI of the Master. The slave units are automatically addressed by the
Master at start-up.

Master Slave 1 Slave 2

o W
|

| i
TP e rrifm Master unit B |[OFF| Save unit

Ll

GFF% Slave umt

The Master unit is the only one that can:

b, 4 4 h 4 sv1

Zonel Zone2

- receive signals (in green in the figure) from the optionally installed temperature probes: T5 of the DHW tank, Tbt1 of the hydraulic
separator, Tsolar of the solar system and Tw2 of the supply of the mixed circuit

- manage the components of the system (in blue in the figure): SV1 3-way switching valve, heater of the TBH DHW tank, SV2 3-way
switching valve for direct 2-zone systems or SV3 mixed circuit, P_o secondary circuit pump, P_c mixed circuit pump, P_s solar pump,
P_d DHW recirculation pump and AHS auxiliary source

- receive external inputs: external ON/OFF signal via potential-free contact, signal from zone thermostat, Smart Grid signal and solar signal

Note: each unit manages its own IBH additional electric heater, if present
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Management of units in cascade

When the Master is started up, it calculates the load to be supplied and activates the necessary Slave units when its own capacity is in-
sufficient to meet the load of the system, providing them with mode and set-point settings. Should the Master start several Slaves, these
are activated with a 10-second delay between each one.

If a Slave fails to start for 10 minutes, the unit is considered out of service and the Master will try to activate the next Slave.

After 20 minutes, the unit considered to have failed is reset in the system management.

Note: In the event of failure of the Master's outdoor air probe, the Master will show the error on the display but will continue to operate using the average of the value detected in the
Slave units.

When the system is switched off, the Slaves send the cumulative running time of their compressor to the Master, which prioritises the
one with the lower value the next time it starts up.

Only the Master is set to work also in DHW mode: in case of simultaneous demand in the system, the system works simultaneously
producing DHW through the Master and Heating or Cooling in the system through the Slave.

Each unit normally manages its own defrosting cycles, but if the system is running with two or more units, the Master checks that the
units defrosting at the same time are a maximum of 50 per cent (rounded down) of these.

It is also possible to set up a Slave unit to act as a back-up to the Master (set with the dip-switches), and continuity of service is
guaranteed in case of failure of the Master. The back-up Master will require a second set of wiring for connection to the elements
(T5, SV1, etc. - as shown in the diagram above) and dedicated pipes for connection to the DHW tank.

The back-up Master requires the wiring of a dedicated HMI, which must be configured at system start-up: only some essential
information is maintained in the back-up Master in the event of failure of the Master. It is therefore essential to set the correct start-up
settings on both HMIs.

Some operating parameters can be set at the HMI:

(6 CASCADE SET \
161 PER START 10%
16.2 TIME ADJUST 5 MIN
16.3 ADDRESS RESET 0

N Q)

PER_START (factory: 10%, adjustable 10 100): coefficient used by the cascade adjustment logic to calculate how many units are acti-
vated at system start-up

«  TIME_ADJUST (default: 5min, can be adjusted to 1-60): the time during which the Master checks whether it is necessary to activate
or deactivate a Slave
ADDRESS RESET (default: -, can be adjusted to 0-15): sets the address of the unit, for Slave units only
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Connectivity

App management via Wi-Fi

The unit has standard control and management with App via a device located inside

the HMI, which provides the following functionality:

+/ Change the main settings of the unit remotely

setting

/mode

\

——

+/ Setting and management of DHW
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rename the zones

ON/OFF

air or water set-point
(depending on settings)

type of distribution

setting of the set-point

Y Enabling the climate curve

cooling

o0 waEEEA

. <+—

96 ~——

MSmart Home

OFF

set-point

setting of the set-point

46— temperature of the DHW boiler

‘\§TANK WATER function

FAST DHW function



Connectivity

+/ Management of systems with two zones +/ Error Display

E:_J

[——_error display

turn the zone ON-OFF

- -
\ setting of the 3[}

set-point

setting of the
climate curves —

+/  Daily and weekly scheduling

. [~~weekly setting of the

- 22 : daily time slot
= « time ON
time OFF

mode
« set-point

| scheduling
+/ ECO function
© ECO mode
22 5 ON/OFF timer

ECO function

/

M



+/ Silent function

22 s

Connectivity

L

5

+/  Holiday function

22 s

7

silent function

Pl idiry ke

/

Holiday function

]

ok LR

ORI

G i 0 —

I~

\.

Holiday Away
Holiday at home

™~

selection of level of

L—>Silent mode

Silent mode
ON/OFF timer

[ = Ve ™
L

s start/end

i Holiday mode

L

The App is available in these languages: English / Italian / German / French / Spanish / Finnish / Dutch / Polish / Romanian / Russian /
Turkish / Ukrainian / Portuguese

Note: information and screenshots are for illustrative purposes only as the App may have a different appearance or functions.
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Connectivity

Management via ELFOControl

ELFOControl is a home automation system with an intuitive and user-friendly touch screen panel that allows management of the air
conditioning system and electricity in the home, optimising efficiency and comfort.

Ay

o
‘ —/ e__
#le e

) MM
o C S C 5] ¥
| G— | C—

X0
C 5 C 9

«manages all the main components of a system with up to 12 zones: the heat pump, up to 4 mechanical ventilation units, distribution
with up to 40 elements including radiators, radiant heaters, terminal units or pumps
measures, analyses and manages the energy of the photovoltaic solar park (accessory required)

- performs diagnostics on all connected compatible Clivet devices

- optimises the devices of the system according to external conditions and comfort conditions
can be managed from a PC, smartphone or tablet with the Clivet EYE App (accessory required)

ELFOControl MIOTX accessory
A
&
e N Bh A L]
SETEMAL ELETTRCD PRESTANICNE EMERSETIEL REANTE
e a
5
@ ) . ;
B b S € be t
= St S85 kiWn = 14 € icit 53 =
% 20w 5h b f vy
v, .
179

Display 7" TFT colour
Power supply 12 Vdc
Power ow
Protection rating IP20
Weight 0.5kg
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Connectivity

Monitoring and management via Clivet EYE

Clivet EYE is a Cloud-based monitoring and remote management system for Clivet units and systems that allows supervision via App or
Web Dashboard.

It is a useful tool that optimises the relationship between the user and technical support, which in this way can:

« Analyse operation and performance of the system remotely, in order to minimise the need for visits to the site
- Plan and optimise maintenance work and assistance

« Reset minor alarms remotely (function not compatible with Edge units)

Management via Modbus

The user interface has an RS485 port for communication between the heat pump and BMS and Home Automation systems via
Modbus RTU protocol: up to 16 units can be connected.

The user interface acts as a slave, allowing the main operating variables, statuses and alarms of the heat pump to be read and all the
main functions to be set.

[}
AN

EMS Madbus

#1 LF] ®la

Note: refer to the relevant information in the manual
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Electrical connections

The unit can be accessed for the purpose of making connections by removing the front panel.
The unit has an internal control board and a dedicated board for management of the system:

Sizes 21to0 81 unit board

\ hydraulic control board

power supply terminal block

water circuit

refrigeration circuit

unit board

hydraulic control board

9
power supply terminal block

water circuit
refrigeration circuit

Wiring the power supply
The power supply must be connected to the power supply terminal block, with dedicated fuses or circuit breaker protections.
Connection of three-phase versions

Connection of single-phase versions
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Connection of external elements
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Performance in heating

Tae (°C) Water supply temperature (°C)
Sizes DB/WB 35 45 55 60 65
°C kWt kWe COP kWt kWe COP kWt kWe COP kWt kWe COP kWt kWe COP
-25/- 171 132 129 137 1.25 110 - - - - - - - - -
-20/-201 244 170 143 1.98 175 113 1.56 159 0.98 - - - - - -
-15/15.3  3.25 1.36 2.39 2.50 1.60 1.56 1.84 1.56 118 173 1.68 1.03 - - -
-10/-11 434 152 2.85 3.59 177 2.02 2.63 1.68 1.56 2.81 1.80 1.56 - - -
-7/-8 4.99 1.60 3m 454 1.98 2.29 4.28 2.34 1.83 3.56 1.94 1.84 - - -
-5/-6 5.02 1.53 3.27 4.63 1.89 2.45 4.4 2.26 1.95 3.83 2.00 1.92 - - -
241 -2/-3 5.07 143 3.55 4.83 1.80 2. 4.84 2.20 2.20 417 2.06 2.02 - - -
0/-1 510 1.36 374 5.04 174 2.89 513 216 2.37 4.40 210 2.09 - - -
2/1 5.33 134 3.98 5.26 173 3.04 5.29 212 2.49 4.60 210 219 - - -
7/6 6.26 1.26 4.96 5.96 1.63 3.67 5.74 1.90 3.03 5.41 2.08 2.61 4.27 2.09 2.04
15/12 575 1.25 459 6.20 1.47 421 5.63 1.65 3.4 5.04 176 2.87 4.87 1.90 2.56
20/15 5.67 m 513 612 131 4.66 5.52 1.50 3.68 477 1.56 3.06 - - -
35/24 5.97 0.82 127 5.9 0.99 6.05 5.61 122 4.62 - - - - - -
-25/- 214 1.67 1.28 171 157 1.09 - - - - -
-20/-201  2.88 2.03 142 2.33 2.08 112 1.84 1.86 0.99 - - - - - -
-15/-15.3  4.00 171 2.34 3.08 2.01 1.53 2.26 1.88 1.20 213 2.02 1.05 - - -
-10/-11 51 1.99 2.57 4.64 2.24 2.07 3.80 2.24 1.69 3.32 2.30 1.44 - - -
-7/-8 6.21 217 2.86 5.57 2.38 2.35 5.22 2.66 1.96 457 2.61 175 - - -
-5/-6 6.14 1.99 3.09 5.84 2.30 2.54 5.31 2.64 2.01 473 2.59 1.83 - - -
31 -2/-3 6.27 1.80 3.51 6.45 2.27 2.84 5.38 2.61 2.06 493 2.56 1.93 - - -
0/-1 6.35 1.68 379 6.85 2.25 3.04 5.42 2.59 2.09 5.06 2.54 1.99 - - -
21 6.56 1.66 3.97 6.91 2.20 314 570 2.54 2.25 5.33 2.54 210 - - -
7/6 4 1.56 476 713 2.00 3.58 6.90 2.37 2.91 6.42 2.52 2.55 5.25 2.60 2.02
15/12 726 1.38 5.28 763 1.83 416 6.98 212 3.30 6.01 2.23 2.70 6.10 2.39 2.56
20115 6.98 118 5.91 142 1.68 4.42 6.81 1.89 3.60 5.98 1.95 3.06 - - -
35/24 6.96 0.85 817 6.89 1.27 542 6.57 148 4.45 - - - - - -
-25/- 3.59 219 1.64 2.81 217 1.30 - - - - - - - - -
-20/-201 474 2.24 2M 370 2.29 1.61 2.62 210 1.25 - - - - - -
-15/-15.3 6.1 251 2.43 5.29 2.65 2.00 4.94 2.92 1.69 3.99 2.84 1.4 - - -
-10/-11 7.08 2.25 315 6.77 274 247 6.07 3.05 1.99 519 2.86 1.81 - - -
-7/-8 127 2.26 3.21 6.94 276 2.52 6.22 3.07 2.03 5.32 2.88 1.85 - - -
-5/-6 7.69 239 3.22 7.44 2.77 2.69 6.45 2.94 219 6.04 3.00 2.02 - - -
41 -2/-3 817 2.31 BI5S 783 276 2.84 6.84 2.97 2.30 6.53 310 2M - - -
0/-1 8.49 2.25 377 8.09 275 2.94 710 2.99 2.38 6.85 316 217 - - -
21 8.71 214 4.09 8.33 2.68 312 728 2.89 253 6.95 3.05 2.29 - - -
7/6 9 1.80 5.07 8.98 2.35 3.82 7.80 2.50 312 124 2.66 272 4.08 3.00 1.36
15/12 9.09 1.51 6.04 8.91 2.03 438 8.32 2.34 355 768 2.49 3.09 5.7 2.39 2.39
20/15 9.33 132 7.09 9.08 1.81 5.02 8.43 212 3.97 7.86 2.27 3.46 - - -
35/24 8.50 1.06 8.05 9.29 1.46 6.34 816 1.80 472 - - - - - -
-25/- 378 2.28 1.66 2.96 2.26 131 - - - - - - - - -
-20/-201 498 2.34 213 3.89 2.39 1.63 275 218 1.26 - - - - - -
-15/15.3 643 2.62 2.46 5.57 276 2.02 5.20 3.04 171 4.20 2.96 142 - - -
-10/-1 789 2.65 2.98 7.38 310 2.38 6.67 3.58 1.86 5.38 315 171 - - -
-7/-8 8.31 2.61 3n 768 3.05 2.52 7.05 3.53 197 5.61 310 1.81 - - -
-5/-6 8.80 2.64 3.33 818 3.09 2.65 753 3.32 2.27 6.13 310 1.98 - - -
51 -2/-3 9.26 2.59 3.59 8.61 310 278 792 3.31 2.39 6.65 3.22 2.06 - - -
0/-1 9.56 2.55 376 8.89 310 2.87 818 3.31 2.47 6.99 3.30 212 - - -
2/ 9.78 2.43 4.06 9.25 3.01 3.08 8.54 3.29 2.59 733 3.26 2.25 - - -
7/6 10.30 2.09 493  10.30 273 377 972 3.20 3.04 8.23 2.96 278 4.85 3m 1.56
15/12 10.20 173 5.90 1010 2.39 4.22 976 2.76 3.54 8.43 270 313 6.56 2. 243
20115 10.70 1.59 6.72 10.30 212 4.86 9.85 2.54 3.88 8.90 2.56 3.48 - - -
35/24 9.25 NI 830 10.30 1.61 6.40 9.42 1.90 4.96 - - - - - -
kWt: delivered heat capacity [kW].
kWe: electrical power absorbed [kW].
Tae: outdoor air temperature [°C].
Performance in relation to the difference between inlet and outlet water temperature =5 °C
Note: the data are at maximum operation according to EN 14511:2018
The values indicate the integrated heat capacity: the current heat capacity considering any defrosting cycles
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Performance in heating

Tae (°C) Water supply temperature (°C)
Sizes DB/WB 35 45 55 60 65
°C kWt kWe COP kWt kWe COP kWt kWe COP kWt kWe COP kWt kWe COP
-25/- 5.03 2.96 170 423 3.29 128 - -
-20/-201 721 3.34 216 6.05 3.52 172 5.08 3.63 1.40 - - - - - -
-15/-15.3  8.86 3.62 2.45 7.39 3.95 1.87 6.33 431 1.47 5.87 4.69 1.25 - - -
-10/-11 10.00 3.95 2.54 9.32 4.54 2.05 8.60 479 179 6.70 513 1.30 - - -
-7/-8 1.00 3.89 2.83 1040 4.50 2.31 10.60 525 2.02 8.05 5.06 1.59 - - -
-5/-6 1.30 3.87 292  10.90 461 2.37 10.60 514 2.05 8.21 514 1.60 - - -
6.1 -2/-3 n72 3.61 3.26 n74 4.47 2.63 10.72 4.90 218 8.40 5.07 1.65 - - -
0/-1 12.00 3.44 348  12.30 437 2.81 10.80 474 2.27 8.52 5.03 1.69 - - -
21 12.64 3.38 375 1282 4.29 2.99 11.60 472 2.45 9.75 5.04 1.93 - - -
7/6 14.60 3Mm 469 1450 4.00 3.63 13.90 4.66 297  13.00 5.07 2.56 11.50 517 2.23
15/12 14.40 2.65 543  14.60 3.53 414 1210 3.97 3.03  12.30 432 2.85 11.70 442 2.65
20/15 14.20 2.20 6.47  14.80 315 4.69 12.00 3.55 339  10.80 3N 2.90 - - -
35/24 1470 1.80 816 14.60 2.50 5.83 12.90 279 4.62 - - - - - -
-25/- 543 318 17 4.47 3.47 1.29 - - - - - - - - -
-20/-2010 779 3.58 218 6.25 3.61 173 514 3.87 133 - - -
-15/-15.3  9.57 3.94 243 763 412 1.85 6.46 4.58 141 6.01 5.05 119 - - -
-10/-11 1.00 4.44 247 9.64 473 2.04 872 5.21 1.67 6.73 5.30 1.27 - - -
-7/-8 12.70 455 2.79 1.90 517 2.31 1.30 5.46 2.01 8.02 5.31 1.51 - - -
-5/-6 12.50 416 2.99 1210 4.99 242 110 5.32 2.09 8.25 5.06 1.63 - - -
71 -2/-3 12.44 3.96 315 12.46 4.91 2.54 1.52 5.24 2.20 8.90 5.31 1.67 - - -
0/-1 12.40 3.82 326 1270 4.85 2.62 11.80 519 2.27 9.34 5.48 170 - - -
2/1 1316 374 3.53 13.34 475 2.82 12.60 519 243 10.28 5.44 1.89 - - -
7/6 15.50 3.37 4.59 15.70 4.35 3.60 14.50 4.92 295 13.20 5.20 2.54 10.40 4.95 210
15/12 15.20 2.94 516 15.50 3.98 3.89 13.00 4.02 324 1270 448 2.84 11.90 497 2.41
20115 14.60 2.59 5.65 15.10 3.42 442 12.70 3.62 3.52 11.00 377 2.92 - - -
35/24 15.00 1.87 8.02 1530 2.65 577 13.00 277 4.69 - - - - - -
-25/- 6.61 4.01 1.65 4.96 4.21 118 - - -
-20/-201 816 477 171 6.55 4.85 135 5.37 475 113 - - - - - -
-15/-15.3  10.70 493 217 9.03 5.38 1.68 6.82 5.29 1.29 6.42 5159 115 - - -
-10/-11 12.70 5.09 2.49 110 5.61 1.96 8.92 5.88 1.51 7.04 5.5 1.26 - - -
-7/-8 13.90 519 2.67 1310 6.02 218 12.60 6.29 2.00 8.25 618 133 - - -
-5/-6 14.00 493 286 13.40 5.88 2.28 12.60 5.92 213 8.62 5.97 1.45 - - -
81 -2/-3 1418 453 315 13.82 5.5 2.50 12.72 5.62 2.27 918 571 1.61 - - -
0/-1 14.30 4.27 3.34 1410 5.33 2.64 12.80 5.42 2.37 9.56 5.54 172 - - -
2/ 15.02 416 362 1482 518 2.86 13.48 5.34 253  10.82 5.47 1.98 - - -
7/6 16.80 379 443 16.60 47 3.53 16.20 5158 2.89 1410 5.34 2.63 1.30 513 2.20
15/12 18.90 3.48 543 1850 453 4.09 17.50 51 3.42 14.70 4.83 3.06 12.50 4.80 2.60
20/15 16.70 2.69 6.21 16.10 377 4.28 15.00 4.32 3.46 1310 4.39 3.00 - - -
35/24 16.30 1.94 842  15.90 279 5.68 13.40 3.07 4.35 - - - - - -

kWt: delivered heat capacity [kW].

kWe: electrical power absorbed [kW].

Tae: outdoor air temperature [°C].

Performance in relation to the difference between inlet and outlet water temperature = 5°C

Note: the data are at maximum operation according to EN 14511:2018

The values indicate the integrated heat capacity: the current heat capacity considering any defrosting cycles
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Performance in heating

Tae (°C) Water supply temperature (°C)
Sizes DB/WB 35 45 55 60 65
°C kWt kWe COP kWt kWe COP kWt kWe COP kWt kWe COP kWt kWe COP
-25/- 5.03 2.96 170 4.23 3.29 128 - - - - - - - - -
-20/-201 721 3.34 216 6.05 3.52 172 5.08 3.63 140 - - - - - -
-15/-15.3  8.86 3.62 2.45 7.39 3.95 1.87 6.33 4.31 1.47 5.87 4.69 1.25 - - -
-10/-11 10.00 3.95 2.54 9.32 454 2.05 8.60 479 179 6.70 513 1.30 - - -
-7/-8 1.00 3.89 2.83 1040 450 2.31 10.60 5.25 2.02 8.05 5.06 1.59 - - -
-5/-6 11.30 3.87 292  10.90 4.61 2.37 10.60 514 2.05 8.21 514 1.60 - - -
64T -2/-3 n.72 3.61 3.26 n74 4.47 2.63 10.72 4.90 218 8.40 5.07 1.65 - - -
0/-1 12.00 3.44 348  12.30 437 2.81 10.80 474 2.27 8.52 5.03 1.69 - - -
21 12.64 3.38 375 12.82 4.29 2.99 1.60 472 2.45 9.75 5.04 1.93 - - -
7/6 14.60 3m 469 1450 4.00 3.63 13.90 4.66 297  13.00 5.07 2.56 11.50 517 2.23
15/12 14.40 2.65 543 1460 353 414 1210 3.97 3.03  12.30 432 2.85 1.70 442 2.65
20115 14.20 2.20 6.47  14.80 315 4.69 12.00 BIES 339  10.80 3 2.90 - - -
35/24 14.70 1.80 816 14.60 2.50 5.83 12.90 2.79 4.62 - - - - - -
-25/- 5.43 318 171 4.47 347 1.29 - - - - - - - - -
-20/-200 779 3.58 218 6.25 3.61 173 514 3.87 133 - - - - - -
-15/15.3 957 3.94 243 763 412 1.85 6.46 4.58 1.41 6.01 5.05 119 - - -
-10/-11 11.00 4.44 2.47 9.64 473 2.04 872 5.21 1.67 6.73 5.30 127 - -
-7/-8 12.70 4.55 279 1.90 517 2.31 1.30 5.46 2.01 8.02 5.31 1.51 - -
-5/-6 12.50 416 2.99 1210 4.99 2.42 110 5.32 2.09 8.25 5.06 1.63 - - -
71T -2/-3 12.44 3.96 315 12.46 4.91 2.54 1.52 5.24 2.20 8.90 5.31 1.67 - - -
0/-1 12.40 3.82 326 1270 4.85 2.62 11.80 519 2.27 9.34 5.48 170 - - -
21 1316 374 3.53 13.34 475 2.82 12.60 519 243 10.28 5.44 1.89 - - -
7/6 15.50 3.37 4.59 15.70 4.35 3.60 14.50 4.92 295  13.20 5.20 2.54 10.40 4.95 210
15/12 15.20 2.94 516 15.50 3.98 3.89 13.00 4.02 324 1270 448 2.84 11.90 497 2.41
20/15 14.60 2.59 5.65 1510 342 442 12.70 3.62 352 11.00 377 292 - - -
35/24 15.00 1.87 8.02 1530 2.65 5.77 13.00 2.77 4.69 - - - - - -
-25/- 6.61 4.01 1.65 4.96 4.21 118 - - - - - - - - -
-20/-201 816 471 171 6.55 4.85 135 5.37 475 113 - - - - - -
-15/-15.3  10.70 4.93 217 9.03 5.38 1.68 6.82 5.29 129 6.42 5.59 115 - - -
-10/-11 12.70 5.09 2.49 110 5.61 1.96 8.92 5.88 1.51 7.04 5.59 1.26 - - -
-7/-8 13.90 519 2.67 1310 6.02 218 12.60 6.29 2.00 8.25 618 133 - - -
-5/-6 14.00 4.93 2.86  13.40 5.88 2.28 12.60 5.92 213 8.62 5.97 145 - - -
84T -2/-3 1418 453 315 13.82 5.5 2.50 12.72 5.62 2.27 918 57 1.61 - - -
0/-1 14.30 427 3.34 1410 5.38 2.64 12.80 5.42 2.37 9.56 5.54 172 - - -
2/1 15.02 416 362 1482 518 2.86 13.48 5.34 253  10.82 5.47 1.98 - - -
7/6 16.80 379 443 16.60 47 3.53 16.20 5158 2.89 1410 5.34 2.63 1.30 513 2.20
15/12 18.90 3.48 543 1850 453 4.09 17.50 51 3.42 1470 4.83 3.06 12.50 4.80 2.60
20/15 16.70 2.69 6.21 16.10 377 4.28 15.00 432 3.46 1310 4.39 3.00 - - -
35/24 15.40 2.00 768 1530 2.81 5.46 13.20 315 418 12.70 4an 310 - - -
kWt: delivered heat capacity [kW].
kWe: electrical power absorbed [kW].
Tae: outdoor air temperature [°C].
Performance in relation to the difference between inlet and outlet water temperature = 5°C
Note: the data are at maximum operation according to EN 14511:2018
The values indicate the integrated heat capacity: the current heat capacity considering any defrosting cycles
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Performance in heating

Tae (°C) Water supply temperature (°C)
Sizes DB/WB 35 45 55 60 65
°C kWt kWe COP kWt kWe COP  kwt kWe COP kWt kWe COP kWt kWe COP
-25/- 784 6.52 1.20 - - - - - - - - - - - -
-20/-201  9.96 6.12 1.63 - - - - - - - - - - - -
-15/-15.3  14.69 6.97 2n 12.44 8.74 142 - - - - - - - - -
-10/-11 17.95 187 228  15.06 8.53 176 917 8.35 110 6.10 5.83 1.05 - = -
-7/-8 19.91 8.41 2.37 16.16 817 1.98 10.08 8.52 118 8.04 7.44 1.08 - - -
-5/-6 20.96 8.28 253 1758 8.46 2.08 10.95 8.54 1.28 9.39 8.04 117 - - -
91 -2/-3 20.52 7.35 2.79 17.57 7.89 2.23 12.61 8.87 1.42 10.72 8.82 122 - - -
0/-1 19.37 6.51 297  18.23 748 244 1517 8.56 177 13.56 8.81 1.54 - - -
21 20.23 6.40 316 19.97 7.56 2.64 1774 8.25 215 16.84 8.57 1.96 - - -
7/6 20.74 5.31 390 1845 5.90 313 18.40 7 239  18.38 8.61 213 - - -
15/12 22.08 51 432 20389 5.37 3.89 1918 5.95 322 19.03 6.42 2.96 - - -
20/15 2378 5.33 446 2128 5.22 4.08 20.38 5.92 344 19.94 6.27 318 - - -
35/24 12.48 1.90 6.58 1.91 2.27 5.24 113 2.92 3.81 - - - - - -
-25/- 8.06 6.89 117 - - - - - - - -
-20/-201  10.22 6.19 1.65 - - - - - - - - - -
-15/-15.3  15.91 7.35 217 13.76 10.91 1.26 - - - - - - -
-10/-1 19.27 8.20 2.35 17.55 1019 172 10.65 10.01 1.06 144 723 1.03 - - -
-7/-8 21.28 8.70 244 19.82 9.75 2.03 12.55 10.03 1.25 9.20 790 116 - - -
-5/-6 221 8.61 257 2087 9.85 212 13.81 10.05 137 1073 8.99 119 - - -
1041 -2/-3 2336 8.47 276 2244 9.99 2.25 15.71 10.07 1.56 13.39 10.07 133 - - -
0/-1 2247 778 289 2157 9.06 2.38 18.38 10.00 1.84 16.51 1015 1.63 - - -
2/1 23.24 7.69 3.02  23.02 916 2.51 21.04 9.93 212 19.63 10.01 1.96 - - -
7/6 24.93 6.47 3.85 2266 7.51 3.02 2278 9.09 251 2244 10.55 213 - - -
15/12 28.05 6.79 413 26.31 740 3.56 24.59 791 3n 2373 817 2.90 - - -
20115 2775 6.41 433 2597 6.88 377 23.95 7.25 330 2294 743 3.09 - - -
35/24 12.46 1.92 6.48 11.88 2.30 517 1.20 2.94 3.81 - - -
-25/- 8.29 127 114 - - - - - - - - - - - -
-20/-201 1049 6.25 1.68 - - - - - - - - - - - -
-15/-15.3 1713 172 2.22 13.91 12.25 114 - - - - - - -
-10/-11 20.58 8.52 242  18.62 1.04 1.69 13.20 12.02 110 10.31 973 1.06 - - -
-7/-8 23.46 9.32 2.52 21.45 10.31 2.08 15.28 1.63 1.31 1.52 9.70 119 - - -
-5/-6 23.27 8.95 260 2250 10.44 216 16.35 116 147 12.39 9.99 1.24 - - -
124 -2/-3 24.20 8.88 273 2407 10.63 2.26 18.39 10.78 171 15.97 10.99 1.45 - - -
0/-1 24.82 8.83 2.81 2512 10.77 2.33 20.97 1.02 190  19.22 118 172 - - -
21 25.44 8.78 2.90 2617 10.90 2.40 2310 11.05 209 2159 1.02 1.96 - - -
7/6 29.08 8.07 3.60 2740 9.31 2.94 26.84 11.46 234 2431 .47 212 - - -
15/12 30.79 779 395  30.62 9.28 3.30 26.56 8.85 3.00 2491 8.75 2.85 - - -
20/15 32.48 772 421 3013 8.54 3.53 26.78 8.43 318 251 8.38 3.00 - - -
35/24 12.43 1.95 6.38 1.85 2.32 510 11.26 2.96 3.81 - - - - - -
-25/- 8.68 8.02 1.08 - - - - - - - - - - -
-20/-201  10.77 6.90 1.56 - - - - - - - - - - -
-15/-15.3  17.60 8.52 2.06  14.69 13.74 1.07 - - - - - - - -
-10/-11 2114 9.40 225 19.67 12.38 159 14.29 13.64 1.05 10.38 10.22 1.02 - - -
-7/-8 23.26 9.93 234 2266 11.56 1.96 16.54 13.79 120 1223 11.04 m - - -
-5/-6 23.90 9.87 242 2377 n.71 2.03 18.04 13.48 134 13.93 11.35 123 - - -
141 -2/-3 24.85 9.80 254 2543 1.93 213 19.93 12.79 1.56 17.95 12.82 140 - - -
0/-1 25.49 9.74 2.62 2653 12.08 2.20 22.72 13.08 174 21.61 13.04 1.66 - - -
2/1 26.02 9.09 2.86 2819 12.32 2.29 24.65 12.49 197 23.09 11.82 1.95 - - -
716 3175 9.51 334 3099 .27 2.75 30.56 13.82 2.2 27133 12.94 2M - - -
15/12 3270 8.64 379 36.01 11.64 3.09 32.59 n.24 290 2720 9.76 2.79 - - -
20115 32.98 8.08 408 3534 10.62 333 32.48 10.62 3.06 2714 9.33 2.91 - - -
35/24 2.4 1.97 6.29 .82 2.35 5.03 11.33 298 3.80 - - -

kWt: delivered heat capacity [kW].

kWe: electrical power absorbed [kW].

Tae: outdoor air temperature [°C].

Performance in relation to the difference between inlet and outlet water temperature = 5°C

Note: the data are at maximum operation according to EN 14511:2018

The values indicate the integrated heat capacity: the current heat capacity considering any defrosting cycles
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Data for calculation UNI/TS 11300-4

Data for Energy Certification
Data to be used for the calculation of the energy performance of the building, referring to the energy efficiency of heat pump generation.
The data provided can be used for calculation according to UNI/TS 11300 - part 4 and refer to the conditions defined in UNI EN 14825.
The data may be updated by the manufacturer in the event of updates to the range without obligation of prior notice.

Performance at full load in heating mode
Heating capacity and COP at full load, under the conditions defined in EN 14825.

Heating DHW
Supply water temperature Supply water temperature
Qutdoor 35°C 45°C 55 °C 55 °C
air Tae

Suee TP Mo cor Tinosme cop lnismey cop  Memocer cor
-7°C 4.99 3n 4.54 2.29 4.28 1.83 7°C 574 3.03

2°C 533 3.98 5.26 3.04 5.29 249 15°C 5.63 34

# 7°C 6.26 4.96 5.96 3.67 5.74 3.03 20°C 5.52 3.68
12°C 5.75 459 6.20 421 5.63 34 35°C 5.61 4.62

-7°C 6.21 2.86 5.57 235 5.22 1.96 7°C 6.90 2.9

2°C 6.67 4.07 6.93 319 5.83 232 15°C 6.98 330

3 7°C 741 476 713 3.58 6.90 291 20°C 6.81 3.60
12°C 730 518 751 4.01 6.96 3.20 35°C 6.57 4.45

-7°C 127 321 6.94 252 6.22 2.03 7°C 780 312

2°C 8.7 4.09 833 312 728 2.53 15 °C 8.32 3.55

4 7°C 9M 5.07 8.98 3.82 7.80 312 20°C 8.43 3.97
12°C 9.03 5.79 8.84 419 8.27 3.45 35°C 816 472

-7°C 8.31 3n 768 2.52 7.05 1.97 7°C 9.72 3.04

2°C 9.78 4.06 9.25 3.08 8.54 2.59 15°C 9.76 3.54

> 7°C 10.30 4.93 10.30 377 9.72 3.04 20°C 9.85 3.88
12°C 1012 5.59 10.01 4.00 9.68 3.36 35°C 9.42 4.96

-7°C 11.00 2.83 10.40 231 10.60 2.02 7°C 13.90 297

2°C 12.64 375 12.82 2.99 11.60 245 15°C 1210 3.03

o 7°C 14.60 4.69 14.50 3.63 13.90 297 20°C 12.00 339
12°C 14.36 5.28 14.48 3.96 12.50 3.01 35°C 12.90 4.62

-7°C 12.70 2.79 11.90 231 11.30 2.01 7°C 14.50 2.95

2°C 1316 353 13.34 2.82 12.60 243 15 °C 13.00 3.24

7 7°C 15.50 459 15.70 3.60 14.50 2.95 20°C 12.70 352
12°C 15.08 5.01 15.30 3.80 13.48 318 35°C 13.00 4.69

-7°C 13.90 2.67 1310 218 12.60 2.00 7°C 16.20 2.89

2°C 15.02 3.62 14.82 2.86 13.48 2.53 15°C 17.50 3.42

& 7°C 16.80 443 16.60 353 16.20 2.89 20 °C 15.00 3.46
12°C 18.38 515 18.02 3.92 16.94 330 35°C 13.40 435

-7°C 11.00 2.83 10.40 231 10.60 2.02 7°C 13.90 297

2°C 12.64 375 12.82 2.99 11.60 245 15 °C 1210 3.03

e 7°C 14.60 4.69 14.50 3.63 13.90 2.97 20°C 12.00 339
12°C 14.36 5.28 14.48 3.96 12.50 3.01 35°C 12.90 4.62

-7°C 12.70 279 11.90 2.31 1.30 2.01 7°C 14.50 2.95

2°C 1316 353 13.34 2.82 12.60 243 15°C 13.00 324

i 7°C 15.50 459 15.70 3.60 14.50 2.95 20°C 12.70 352
12°C 15.08 5.01 15.30 3.80 13.48 318 35°C 13.00 4.69

-
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Data for calculation UNI/TS 11300-4

Heating DHW
Supply water temperature Supply water temperature
Outdoor . . . N
air 35°C 45°C 55 °C Tae 55 °C
. temp. Heating capacity Heating capacity Heating capacity Heating capacity
Sizes oHHPoutkw] °F  oHHPoutiw] S°F  oHHPoutkw] ©OF oHHPoutkw]  OP
-7°C 13.90 2.67 1310 218 12.60 2.00 7°C 16.20 2.89
81T 2°C 15.02 3.62 14.82 2.86 13.48 2.53 15°C 1750 342
) 7°C 16.80 443 16.60 3.53 16.20 2.89 20°C 15.00 3.46
12°C 18.38 515 18.02 3.92 16.94 3.30 35°C 13.40 435
-7°C 19.91 237 16.16 1.98 10.08 118 7°C 18.40 2.39
01 2°C 20.23 316 19.97 2.64 1774 215 15°C 1918 3.22
' 7°C 20.74 3.90 18.45 313 18.40 2.39 20°C 20.38 3.44
12°C 21.51 4.22 19.86 370 18.77 3.00 35°C 1113 3.81
-7°C 21.28 244 19.82 2.03 12.55 1.25 7°C 2278 2.51
101 2°C 23.24 3.02 23.02 2.51 21.04 212 15°C 24.59 3n
' 7°C 24.93 3.85 22.66 3.02 2278 2.51 20°C 23.95 330
12°C 26.65 4.04 24.87 343 23.52 2.92 35°C 11.20 3.81
-7°C 23.46 2.52 2145 2.08 15.28 1.31 7°C 26.84 2.34
121 2°C 25.44 2.90 2617 2.40 2310 2.09 15°C 26.56 3.00
' 7°C 29.08 3.60 2740 2.94 26.84 2.34 20°C 26.78 318
12°C 29.82 3.87 29.32 322 26.22 2.83 35°C 1.26 3.81
-7°C 23.46 2.52 22.66 1.96 16.54 1.20 7°C 30.56 2.21
141 2°C 26.02 2.96 2819 2.29 24.65 1.97 15°C 32.59 2.90
' 7°C 3175 3.93 30.99 275 30.56 2.2 20°C 32.48 3.06
12°C 31.66 a1 34.24 3.04 31.62 275 35°C 11.33 3.80
Performance with full load in DHW mode
Heating capacity and COP with full load
Supply water temperature Supply water temperature
Model Outdoor 55 °C Model Outdoor 55°C
air temp. Heati - air temp. - -
eating capacity cop Heating capacity cop
®H,HP out [kW]" ®H,HP out [kW]"
7°C 5.74 3.03 7°C 13.90 2.97
. 15°C 5.63 34 . 15°C 1210 3.03
AT
Size 21 0C o5, 68 Size 6 20°C 12,00 339
35°C 5.61 4.62 35°C 12.90 4.62
7°C 6.90 2.91 7°C 14.50 2.95
15°C 6.98 3.30 . 15°C 13.00 3.24
i Size 71T
Size 31 20°C 681 360 ze 20°C 1270 352
35°C 6.57 445 35°C 13.00 469
7°C 780 312 7°C 16.20 2.89
15°C 8.32 3.55 . 15°C 17.50 3.42
i Size 81T
Size 44 20°C 8.43 3.97 e 20°C 15.00 3.46
35°C 816 472 35°C 13.40 435
7°C 972 3.04 7°C 18.40 2.39
15°C 9.76 3.54 . 15°C 19.18 3.22
i Size 91
Size 5:1 20°C 985 388 ze 20°C 2038 344
35°C 9.42 4.96 35°C 113 3.81
7°C 13.90 297 7°C 2278 2.51
15°C 1210 3.03 . 15°C 24.59 3Mn
i Size 1041
Size 64 20°C 12.00 339 = 20°C 2395 330
35°C 12.90 462 35°C 1.20 3.81
7°C 14.50 2.95 7°C 26.84 2.34
15°C 13.00 3.24 . 15°C 26.56 3.00
i Size 121
Size 74 oo 70 352 ze 20°C 2678 318
35°C 13.00 4.69 35°C .26 3.81
7°C 16.20 2.89 7°C 30.56 2.21
15°C 1750 3.42 . 15°C 32.59 2.90
i Size 141
Size 81 20°C 15.00 346 e 20°C 3248 3.06
35°C 13.40 435 35°C 1.33 3.80
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Data for calculation UNI/TS 11300-4

Performance with partial loads in Heating mode
Standard UNI/TS 11300 - part 4, taking the Average climate according to UNI EN 14825 as reference, defines a design temperature of
-10 °C and operating conditions A = -7 °C (bivalent temperature), B=2°C,C=7°Cand D =12 °C.
The Load Factor (CR) is calculated for each condition; this is the ratio between the load required by the system and the maximum power
that can be delivered by the unit. CR therefore represents the unit's capacity to partialise.
Similarly, the Correction Factor (fcop), is the ratio between the efficiency of partialisation and the efficiency at full load.

Size 21 Tiesionn A B C D Size 6.1 Tiesionn A B C D
Outdoor air temperature -10°C -7°C 2°C 7°C 12°C Outdoor air temperature -10°C -7°C 2°C 7°C 12°C
PLR - Climatic load factor 100% 88% 54% 35% 15% PLR - Climatic load factor 100% 88% 54% 35% 15%
DC - Power with full load - 4.99 3.04 1.95 1.48 DC - Power with full load - 11.00 6.70 4.30 374
P - Load of the system 5.64 4.99 3.04 1.95 0.87 P - Load of the system 12.43 11.00 6.70 11.60 13.20
CR - Load factor of the heat >1 1.00 1.00 5.94 8.92 CR - Load factor of the heat >1 1.00 1.00 2.69 3.53
pump pump

COP - Efficiency with partial load - 313 4.38 5.21 6.14 COP - Efficiency with partial load - 2.82 4.26 5.63 6.31
COP' - Efficiency with full load - 3 3.98 4.96 4.59 COP' - Efficiency with full load - 2.83 375 4.69 5.28
f.op - Correction factor 1 1.01 110 1.05 143 f.op - Correction factor 1 1.00 114 1.20 1.31
Size 3.1 Toian A B c D Size 71 Toan A B c D
Outdoor air temperature -10°C -7°C 2°C 7°C 12°C Outdoor air temperature -10°C -7°C 2°C 7°C 12°C
PLR - Climatic load factor 100% 88% 54% 35% 15% PLR - Climatic load factor 100% 88% 54% 35% 15%
DC - Power with full load - 6.21 378 2.43 139 DC - Power with full load - 12.70 173 4.97 375
P - Load of the system 7.02 6.21 378 .60 13.20 P - Load of the system 14.36 12.70 173 1.60 13.20
CR - Load factor of the heat >1 1.00 1.00 477 9.50 CR - Load factor of the heat >1 1.00 1.00 2.33 352
pump pump

COP - Efficiency with partial load - 3.03 4.44 5.64 6.29 COP - Efficiency with partial load - 273 414 5.68 6.50
COP' - Efficiency with full load - 2.86 4.07 476 518 COP' - Efficiency with full load - 279 3.53 459 5.01
f.op - Correction factor 1 1.06 1.09 118 1.25 f.op - Correction factor 1 0.98 117 1.24 139
Size 441 Toan A B c D Size 811 Toan A B c D
Outdoor air temperature -10°C -7°C 2°C 7°C 12°C Outdoor air temperature -10°C -7°C 2°C 7°C 12°C
PLR - Climatic load factor 100% 88% 54% 35% 15% PLR - Climatic load factor 100% 88% 54% 35% 15%
DC - Power with full load - 727 443 2.84 1.63 DC - Power with full load - 13.90 8.46 5.44 378
P - Load of the system 8.22 727 443 11.60 13.20 P - Load of the system 15.71 13.90 8.46 11.60 13.20
CR - Load factor of the heat >1 1.00 1.00 408 810 CR - Load factor of the heat >1 1.00 1.00 213 3.49
pump pump

COP - Efficiency with partial load - 3.28 4.66 5.80 6.62 COP - Efficiency with partial load - 2.67 4.04 5.58 6.57
COP' - Efficiency with full load - 3.21 4.09 5.07 579 COP' - Efficiency with full load - 2.67 3.62 4.43 515
f.op - Correction factor 1 1.02 114 114 118 f.op - Correction factor 1 1.00 112 1.26 1.35
Size 51 Tiesionn A B Cc D Size 61T Tiesionn A B (o D
Outdoor air temperature -10°C -7°C 2°C 7°C 12°C Outdoor air temperature -10°C -7°C 2°C 7°C 12°C
PLR - Climatic load factor 100% 88% 54% 35% 15% PLR - Climatic load factor 100% 88% 54% 35% 15%
DC - Power with full load - 8.31 5.06 3.25 1.65 DC - Power with full load - 11.00 6.70 4.30 374
P - Load of the system 9.39 8.31 5.06 11.60 13.20 P - Load of the system 12.43 11.00 6.70 11.60 13.20
CR - Load factor of the heat >1 1.00 1.00 357 8.00 CR - Load factor of the heat >1 1.00 1.00 2.69 3.53
pump pump

COP - Efficiency with partial load - 317 459 602 690 COP - Efficiency with partial load - 282 426 5.63 6.31
COP' - Efficiency with full load - 3 4.06 4.93 5.59 COP' - Efficiency with full load - 2.83 375 4.69 5.28
.o - Correction factor 1 1.02 113 1.22 1.25 f.op - Correction factor 1 1.00 114 1.20 1.31
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Data for calculation UNI/TS 11300-4

Size 71T T A B c D Size 10.1 Toorr A B c D
Outdoor air temperature 410 °C -7°C 2°C 7°C 12 °C Outdoor air temperature 410 °C -7°C 2°C 7°C 12 °C
PLR - Climatic load factor 100% 88% 54% 35% 15% PLR - Climatic load factor 100% 88% 54% 35% 15%
DC - Power with full load - 12.70 773 497 375 DC - Power with full load - 21.28 12.95 8.33 3.81
P - Load of the system 14.36 12.70 173 1.60 13.20 P - Load of the system 24.05 2128  12.95 1.60 13.20
CR - Load factor of the heat >1 1.00 1.00 2.33 3.52 CR - Load factor of the heat pump >1 1.00 1.00 1.39 3.46
pump COP - Efficiency with partial load - 269 403 531 570
COP - Efficiency with partial load - 2.73 414 5.68 6.50 COP' - Efficiency with full load ) 544 3.02 385 404
COP' - Efficiency with full load - 279 3.53 4.59 5.01 f.,,- Correction factor 1 110 133 138 141
f.op - Correction factor 1 0.98 117 1.24 1.39

Size 12.1 Toors A B c D
Size 81T T"esisnh A B c P Outdoor air temperature 410 °C -7°C 2°C 7°C 12 °C
Outdoor alrtemperature Ao 2 e e PLR - Climatic load factor 100%  88%  54%  35%  15%
PLR - Climatic load factor 100% 88% 54% 35% 15% DC - Power with full load ) 2346 1428 918 411
DC- Power with fullload - 1390 846 544 378 P - Load of the system 2652 2346 1428 160  13.20
P-Load ofthe system 1571 13.90 846 1160 13.20 CR - Load factor of the heat pump >1 1.00 1.00 1.26 3.21
gsn']?ad factor ofithe heat o 100100213 349 COP - Efficiency with partial load . 251 404 547 577
COP - Efficiency with partial load - 267 404 558 657 COP' - Efficiency with fullload Lo e 280 860 58
COP' - Efficiency with full load - 267 362 443 515 fegp - Correction factor 1 Lo e 1
f.op - Correction factor 1 1.00 112 1.26 1.35

Size 14.1 Toan A B c D
Size 91 Tdeﬂgnh A B c D Outdoor air temperature 410 °C -7°C 2°C 7°C 12 °C
Outdoor air temperature 10°C 7 2eC 7°C 1°C PLR - Climatic load factor 100% 88% 54% 35% 15%
PLR - Climatic load factor 100%  88%  54%  35%  15% e - Powerwith ullload S R T
DC - Power with full load i 19.9] Py 779 377 P - Load of the system 2630 2346 1416 1.60 13.20
P - Load of the system 2250 1991 212 160 1320 CR-loadfactoroftheheatpump _ >1 100 100 127 288
CR - Load factor of the heat o 100 100 149 350 COP - Efficiency with partial load - 2.48 3.77 5.28 5.75
pump COP' - Efficiency with full load - 2.52 2.96 3.93 4m
COP - Efficiency with partial load - 2.79 418 5.06 5.64 f.op - Correction factor 1 0.98 127 1.34 1.42
COP' - Efficiency with full load - 2.37 316 3.90 4.22
f.op - Correction factor 1 118 132 1.30 1.35
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Performance in cooling

Water supply temperature (°C)

Tae
Sizes 5 7 10 12 15 18

°C kwf kWe EER kWf kWe EER kWf kWe EER kWf kWe EER kWf kWe EER kWf kWe EER
20 472 1.04 453 524 116 451  6.01 1.35 447 180 1.61 449 816 149 547 826 138 6.04
25 587 130 451 631 1.52 423 697 1.84 3.80 789 1.64 453 823 153 539 840 1.41 6.00
30 584 155 378 6.22 1.67 374 6.80 1.85 3.67 743 175 406 771 1.65 472 802 154 5.27

2 35 580 179 324 614 1.82 336 6.64 1.87 355 B 6.5 1.85 3.64 731 1.76 415 765 165 465
40 380 1.51 252 431 1.63 264 5.08 1.81 281 520 175 292 591 173 34 634 170 373
43 258 115 224 3.07 130 235 3.80 1.52 251 414 1.55 270 5.08 1.56 326 556 157 355
20 54 1,38 393 610 142 427 6,63 1,43 462 780 1,61 449 86 1,49 547 826 138 6,04
25 716 1,80 398 727 1,79 4,07 137 1,77 417 789 1,64 453 823 1,53 539 840 1,41 6,00
30 6,50 1,85 351 715 1,95 3,67 729 1,90 3,84 743 1,75 4,06 771 1,65 472 8,02 154 5,27
34 35 6,04 2,04 296 1N 239 297 722 2,03 355 697 1,85 3,64 731 1,76 415 765 165 4,65
40 3,80 1,51 252 451 1,69 266 5,08 1,81 2,81 520 1,75 2,92 591 1,73 341 6,34 1,70 373
43 2,58 115 2,24 324 1,37 2,37 3,80 1,52 251 404 1,55 2,70 5,08 1,56 3,26 556 1,57 3,55
20 568 115 496 6.23 1.21 516 7.06 129 546 780 131 6.00 8.38 135 6.22 954 150 6.35
25 647 1.48 436 701 1.54 454 782 1.63 481 832 1.60 5.27 926 1.68 552 1045 181 5.76
30 727 1.89 3.85 779 1.94 4.01 857 2.01 425 8.86 1.94 464 1015 206 493 1138 214 5.30
4 35 739 2.25 3.28 794 227 349 877 231 3.80 912 2.25 412 10.21 2.31 443  NM13 2.36 47
40 6.6 2.52 262 693 246 283 742 2.37 314 1N 2.36 333 883 253 351 969 252 385
43 5.09 2.28 223 531 224 237 564 219 258 563 1.96 297 673 213 316 758 215 3.51
20 6.20 1.28 486 6.60 132 498 719 139 517 762 142 546 8.67 1.45 597 994 156 6.33
25 713 1.68 424 758 173 437 8126 1.81 456 870 1.81 487 9.87 1.88 524  NM15 1.99 5.57
30 8.06 217 371 857 223 385 934 2.31 405 979 2.21 439 108 240 462 1236 250 493
21 35 813 2.48 312 867 246 336 948 2.43 372 9.95 2.52 400 11.03 262 421 1203 266 452
40 6.6 2.52 262 693 246 283 742 2.37 314 0N 2.36 333 888 2.53 351 969 252 385
43 5.09 2.28 223 531 224 237 564 219 258 563 1.96 297 673 213 316 758 215 3.51
20 778 2.03 383 953 240 394 1215 296 410 1372 3.28 41 1476 312 454 1522 313 4.86
25 1010 3.00 337 158 324 355 1380  3.61 382 1570 420 S165] 1557 ikl 404 1653 397 416
61 30 999 3.58 279 N37 380 297 1343 413 325 1514 439 340 1518 417 364 1577 416 3.80
858 Y 452 219 M16 467 238 13.07 490 267 1451 477 301 1453 456 319 1502 445 338
40 8M 453 179  8.81 4.45 199 987 433 228 10.01 4.06 244 1067 392 272 158 400 289
43 520 372 140 556 354 159 611 3.26 187 611 2.97 210 733 3.02 243 8.05 312 2.57
20 81 217 377 1002 257 383 1280 316 4.04 1451 3.50 4.04 1490 333 447 1550 322 484
25 10.60 319 332 1216 345 350 1450 3.84 377 16.52 4.47 359 16.60 416 399 16.84 4.07 414
30 1050  3.96 265 194 419 2.83 1410 453 31 1593 482 3.23 1590 456 349 16.08 433 372
“ 35 1040 4.81 216 M.72 5.01 233 1370 532 258 1530  5.08 297 1530 4388 313 1530 462 332
40 8M 4.53 179 8.81 4.45 199 987 433 228 10.06 4.06 244 1070 392 272 M60 400 289
43 520 372 140 556 354 159 6M 3.26 187 610 2.97 210 733 3.02 243 8.05 312 2.57
20 899 2.43 370 10.99 283 380 14.00 355 396 1540 374 3.99 1580  3.56 442 1646 344 479
25 170 3.59 325 1338 388 343 1590 432 369 1736 480 351 1740 447 390 1770 437  4.04
81 30 150 4.46 259 1310 472 277 1550 5M 3.04 1731 5.42 3N 1720  5.05 34 1714 482 357

35 1140 5.42 21 1288 565 227 1510 6.00 252 16.57 < 5.90 273 1650 560 294 1638 5.22 314
40 892 5M 175 971 5.02 194 1090 489 222 1094 457 238 1170 442 265 1272 458 278
43 598 4.50 133 652 435 151 733 412 178 81 4.04 199 9.0 3.91 231 990 404 245

kWf: delivered cooling capacity [kW].

kWe: electrical power absorbed [kW].

Tae: outdoor air temperature [°C].

Performance in relation to the difference between inlet and outlet water temperature =5 °C
Note: the data are at maximum operation according to EN 14511:2018
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Performance in cooling

Water supply temperature (°C)

Tae
Sizes 5 7 10 12 15 18
°C  kwf kWe EER kWf kWe EER kWf kWe EER kWf kWe EER kWf kWe EER kWf kWe EER
20 778 2.03 3.83 953 240 394 1215 296 410 1372 3.28 41 1416 312 454 1522 313 4.86
25 1010 3.00 337 M58 324 355 1380  3.61 3.82 1570 420 3.65 1582 391 4.04 1653 397 416
30 999 3.58 279 N37 380 297 1343 413 3.25 1514 4.39 340 1518 417 3.64 1577 416 3.80
oAt 35 989 452 219 116 467 238 13.07 490 2.67 1451 477 3.001 1453 456 319 15.02 445 338
40 8! 453 179 8.81 4.45 199 987 433 2.28 10.01 4.06 244 1067 392 272 158 400 2.89
43 520 372 140 556 354 159 611 3.26 187  6M 2.97 210 733 3.02 243 8.05 312 2.57
20 81 217 377 1002 257 3838 1280 316 4.04 14.51 3.50 4.04 1490 333 447 1550 322 484
25 10.60 319 332 1216 345 350 1450 3.84 377 16.52 4.47 359 16.60 416 399 16.84  4.07 414
- 30 1050 396 265 194 419 2.83 1410 453 3 1593 482 323 1590 456 349 16.08 433 372
35 1040 4.81 216 172 5.01 233 1370 532 258 1530  5.08 297 1530 488 313 1530 462 332
40 8! 453 179 8.81 4.45 199 987 433 2.28 10.06  4.06 244 1070 392 272 160 400 289
43 520 372 140 556 354 159 611 3.26 187 610 2.97 210 733 3.02 243 8.05 312 2.57
20 899 2.43 370 1099 283 380 14.00 355 396 1540 374 399 1580  3.56 442 1646 344 479
25 170 3.59 325 1338 3.88 343 1590 432 3.69 1736 4.80 351 1740 447 390 1770 437  4.04
30 M50 4.46 259 1310 472 277 1550 5N 3.04 1731 5.42 3N 1720  5.05 34 1714 482 3.57
8t 35 1140 5.42 21 1288 565 227 1510 600 252 16.57 5.90 273 1650  5.60 294 1638 5.22 314
40 892 5N 175 971 5.02 194 1090 489 222 1094 457 238 MNM70 442 265 1272 458 2.78
43 598 450 133 652 435 151 733 412 178 8N 4.04 199 9.01 3.91 231 990 404 245
20 15.08  3.66 413 1634 359 456 1822 348 5.24 18.98 333 572 1820 2.82 6.46 18.08 249 126
25 1730 434 399 1871 431 434 2084 427 488 2077 397 525 2053 343 598 2070 3.01 6.88
30 17.05 5.28 323 1881 536 351 2145 546 393 2227 532 419 2332 49 475 2291 420 545
o 35 1512 5.81 260 1709 598 286 2005 6.24 321 2112 6.16 343 2218 572 3.88 2166 489 443
40 1317 5.98 220 1502 620 242 1778 653 272 18.82 6.48 291 2009 614 327 1997 540 370
45  11.22 615 182 1294 642 202 1552 681 2.28 16.53 6.79 243 18.00 6.56 275 1828 590 310
20 1727 4.48 3.85 1877 443 424 2103 435 483 2153 412 524 2158  3.68 5.87 2354 361 6.52
25 1918 518 371 2072 518 400 23.03 518 444 2357 498 473 2471 463 534 2449 403 6.07
30 20.01 6.45 310 2193 6.60 332 2480 6.82 3.64 2577 6.72 3.83 2649 612 433 2733 549 498
104 35 18.94 6.61 2.87 2087 712 293 2378 789 3.00 2499 790 316 2580 721 358 2657 641 414
40 16.24 748 217 1818 772 235 2109 808 261 2222 8.04 276 2328 743 313 2079 578 360
45  14.00 7.81 179 1576  8.00 197 1839 828 222 1945 818 238 2075 764 272 1892 6.08 3Mn
20 2056  5.69 362 2243 566 396 2522 562 449 2607 539 484 2665 495 538 2737 461 5.93
25 2508 724 347 2706 729 371 3002 736 4.08 3100 718 432 3218  6.65 484 3370 618 5.46
21 30 2519 8.43 299 2742 868 316 3076  9.07 339 3203 9.06 354 3350 841 3.98 3352 730 4.59
35 2350 914 257 2584 962 269 2936 1033 284 3081 1050 293 3232 972 332 2920 749 3.90
40 19.54 am 214 2150 937 229 2443 976 250 2520 958 263 2775 9.23 3.00 2090 596 3.51
45 1443 818 176 1588  8.24 193 18.07 834 217 18.48 797 232 2060 767 268 1891  6.05 312
20 2192 652 336 2548 6.85 372 3083 735 419 3063  6.81 451 3099 6.22 498 3218 590 545
25 2823 866 3.26 3041 876 347 3369 891 378 3486 877 3.98 3654 825 443 3595 724 4.96
141 30 2951  10.21 289 3191 1059 3.001 3551 1117 318 3554 1084 328 3829 1038 369 3392 795 4.27
35 2943 1370 215 2974 1271 234 3019 M21 269 3233 181 274 3598 11.59 310 3188 865  3.68
40 2040 9.63 212 2209 987 224 2462 1023 241 2513  10.01 251 2769 959 2.89 2100 615 3.42
45 15.21 874 174 1640  8.68 189 1820 8.60 212 1837 810 227 2045 7N 2.65 1889  6.02 314

kWf: delivered cooling capacity [kW].
kWe: electrical power absorbed [kW].

Tae: outdoor air temperature [°C].

Performance in relation to the difference between inlet and outlet water temperature = 5°C

Note: the data are at maximum operation according to EN 14511:2018
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Data for calculation UNI/TS 11300-3

Performance with partial loads in Cooling mode
UNI/TS 11300 - part 3 is the reference standard to be considered for the evaluation of operation of the unit at partial loads in Cooling mode.

It indicates the operating temperatures and load factors (100 per cent, 75 per cent, 50 per cent and 25 per cent) to be used, based on

the conditions of standard UNI EN 14825.

EER efficiency indices are calculated for each condition for assessing the actual performance of the unit.

Cooling capacity [kW]

Condition 1 2 3 4 1 2 3 4

Load factor 100% 75% 50% 25% 100% 75% 50% 25%
Size 21 6.14 4.60 3.07 1.53 3.36 4.69 5.55 5.39
Size 31 6.39 479 3.20 1.60 3.26 4.46 613 6.78
Size 41 794 5.96 3.97 1.99 3.49 4.64 6.45 8.05
Size 51 8.67 6.50 4.34 217 336 4.40 6.81 8.98
Size 6.1 1116 8.37 5.58 2.79 2.38 3.87 5.56 6.36
Size 71 172 8.79 5.86 293 233 379 5.62 6.35
Size 81 12.88 9.66 6.44 322 2.27 3.58 5.1 6.86
Size 61T 1116 8.37 5.58 2.79 2.38 3.87 5.56 6.36
Size 71T 172 8.79 5.86 293 233 379 5.62 6.35
Size 84T 12.88 9.66 6.44 322 227 3.58 5.1 6.86
Size 91 17.09 12.82 8.55 427 2.84 4.07 5.42 5.23
Size 1041 20.87 15.65 10.44 5.22 293 3.89 5.21 5.83
Size 1241 25.84 19.38 12.92 6.46 2.68 373 5.03 6.44
Size 141 29.74 22.30 14.87 743 2.37 3.57 491 6.36

Points calculated for fixed capacity systems according to prEN 14825:2018 referred to in UNI TS 11300-3

Reference conditions:

1. inlet/outlet water temperature 12/7 °C, outdoor air temperature 35 °C dry bulb

2. outlet water temperature 7 °C, outdoor air temperature 30 °C dry bulb
3. outlet water temperature 7 °C, outdoor air temperature 25 °C dry bulb
4. outlet water temperature 7 °C, outdoor air temperature 20 °C dry bulb

(

cuiveT
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Dimensions, weights and connections

21to 31

375
426

717

500

1000
®

1. Refrigeration compartment

2. Electrical panel

3. Powerinput

4. Functional spaces

5. Electric fan (supply and return)
6. Water return (@ 1" M)

7. Water supply (@ 1" M)

8. Supporting point

9. Drain hole

0. Drain hole for water HP pressure relief valve
M) Air supply

A) Electrical wiring

B) Hydraulic connections

1
(
(
(

SIZES 21 31
W1 Supporting point kg 12 12
W2 Supporting point kg 12 12
W3 Supporting point kg 172 17.2
W4 Supporting point kg 14.6 14.6
W5 Supporting point kg 151 151
W6 Supporting point kg 151 15.1
Operating weight kg 86 86
Shipping weight kg 107 107

Note: the presence of optional accessories may result in significant variation of the weights indicated.
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Dimensions, weights and connections

41to 81/64T to 81T

__101
i

~ .-
-
°
81
\%( | 2
~a —-
DS
Q
RN

\

i
3]

K¢
5] E]
5 E

W
B B - @
A
1. Refrigeration compartment
2. Electrical panel
3. Powerinput
4. Functional spaces
5. Electric fan (supply and return)
6. Water return(o 1"1/4 M)
7. Water supply(@ 1"1/4 M)
8. Supporting point
9. Drain hole
10.  Drain hole for water HP pressure relief valve
(M) Air supply
(A) Electrical wiring
(B) Hydraulic connections
SIZES 41 51 641 71 81 61T 71T 81T
W1 Supporting point kg 147 147 147 147 147 20.2 20.2 20.2
W2 Supporting point kg 147 147 147 147 4.7 20.2 20.2 20.2
W3 Supporting point kg 21 21 21 21 21 28.8 28.8 28.8
W4 Supporting point kg 179 179 179 17.9 17.9 245 245 245
W5 Supporting point kg 18.4 18.4 18.4 18.4 18.4 25.2 25.2 25.2
W6 Supporting point kg 18.4 18.4 18.4 18.4 18.4 25.2 25.2 25.2
Operating weight kg 105 105 129 129 129 144 144 144
Shipping weight kg 132 132 155 155 155 172 172 172

Note: the presence of optional accessories may result in significant variation of the weights indicated.

S cuiveT 59



Dimensions, weights and connections

91 to 141

1557

s
S
<

114 N -

L ? 558
I
54

35

207

79

1. Refrigeration compartment

2. Electrical panel

3. Powerinput

4. Functional spaces

5. Electric fan (supply and return)
6. Waterreturn (@ 1" 174 M)

7. Water supply (@ 1" 174 M)

8. Water drain hole (0 3/4")

9. Drain hole for water HP pressure relief valve
0. Supporting point

1. Drain hole

M) Air supply

A) Electrical wiring

B) Hydraulic connections

1
1
(
(
(

SIZES 91 1041 124 144
W1 Supporting point kg 26.6 26.6 26.6 26.6
W2 Supporting point kg 26.6 26.6 26.6 26.6
W3 Supporting point kg 31.9 31.9 319 319
W4 Supporting point kg 30.7 30.7 30.7 30.7
W5 Supporting point kg 307 307 307 307
W6 Supporting point kg 307 307 307 307
Operating weight kg 177 177 177 177
Shipping weight kg 206 206 206 206

Note: The presence of optional accessories may result in significant variation of the weights indicated.
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Clearances for installation

The clearances must be respected during installation of the unit to ensure ease of maintenance and operation.

+/ Installation of a single unit

</ Installation in a set

1 14 L1
$ ®
O VL
-
, J
"l:m——@——“ il Inl
] Pl | I
] C T 1T 1 1
1 1 | I 1
SIZE 21TO 341 ‘ 51TO 841 ‘ 91TO 141
A >300mm
B >500mm >600mm
C >1,000mm ‘ >1,500mm >3,000mm
D >500mm >300mm

SIZE 21TO 341 51TO 841 9.1TO 141
A >2,500mm >3,000mm >6,000mm
B1 >1,000mm >1,500mm >3,000mm
B2 >300mm
C >600mm >1,000mm

-
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Compatibility of accessories/configurations

Sizes and accessories

SIZE

241

341

a1 ‘ 54 ‘ 61 ‘ 71 ‘ 81 ‘ 61T ‘ 71T ‘ 84T

91 ‘ 101 ‘ 121 ‘ 144

3DHWX

0

0

QERAX

0 (ACS200X / ACS300X / ACS500X)

QERATX

‘ 0 (ACS

1000X / ACS10SX)

ACS200X

ACS300X

ACS500X

ACS1000X

ACS10SX

SCs08X

0 (ACS200X / ACS300X)

SCs12X

0 (ACS500X)

IBHX

IBHTX

TANKX

0(30))

0(701)

0 (100 )

KTCAX

o]

0

DIX

DI50-2X

DIMOOX

KTFLX

PRSX

PCSX

PCS2X

KCSX

KIRE2HX

KIRE2HLX

VAGX

VDACSX

0 (Hybrid version)

DTX

0

KSIPX

AMRX

ASTFX

AMMSX

FDMX

T1BX

T1B30X

HID-TCXBX

HID-TCXNX

SWCX

62 ZcuveT
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Compatibility of accessories/configurations

Rules of compatibility between accessories

IBH ACS10SX GAS

Auxiliary heat sources IBHX ELFOSun SCS08X BOILER

IBHTX SCS12X
IBH / IBHX / IBHTX 0 o NO
ELFOSUN 0 - 0 0
GAS BOILER NO 0 o -
Boiters coonx  kassox  MNALX ey

KSDFX
GAS BOILER_FE 0 NO NO NO
GAS BOILER_UC (24.4-33.4) 0 0 NO NO
GAS BOILER_UC (70.2-115.2) NO NO 0 0
GAS BOILER_UC (200F.2) NO NO 0 NO
Accessories for installation DTX KSIPX TANKX VAGX ASTFX AMMSX AMRX
DTX - 0 0 0 0 NO NO
KSIPX o - NO o o NO NO
TANKX 0 NO - NO 0 NO NO
VAGX 0 0 NO - 0 0 0
ASTFX 0 0 0 0 - NO NO
AMMSX NO NO NO 0 NO NO
AMRX NO NO NO 0 NO NO -
DHW TiBX SCS08X SCSs12X QERAX QERATX

T1B30X
ACS200X 0 0 NO 0 NO
ACS300X 0 0 NO 0 NO
ACS500X o NO 0 o NO
ACS1000X o NO NO NO 0
ACS10SX o NO NO NO 0

Note: the accessories that are not mentioned can be freely selected without issues of compatibility
-

(
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Accessories and configurations: technical details

“Factory made” hybrid configurations
“Factory made” hybrid heat pumps are equipped with a boiler selected to optimise operation of the system.

System Management

The heat pump manages the boiler depending on the temperature detected by the T1 probe, which is included in the boiler kit and must
be installed in the field. The boiler must be enabled at the unit's HMI and can be managed with a simple ON/OFF potential-free contact,
in which case it is necessary to set the required set-points directly at the boiler interface, or in combination with a 0-10V signal that
adjusts and determines the set-point dynamically.

Stand-alone systems

Compared to a traditional third-party boiler, the “Factory made” stand-alone hybrid is designed to produce system water at higher tem-
peratures than the heat pump alone, and to operate simultaneously in system and DHW mode.

The boilers are available in two versions, each of which can operate with Natural Gas (G20) or LPG (G30-G31) by adjusting or applying
a reducer to the nozzle on site. The FE version can also work with propane air (G230) as standard, and can self-adjust to work with
mixtures of natural gas and hydrogen (80%/20%).

. Gas Boiler UC 24.4-33.4

# NAME DESCRIPTION
1 SS Water temperature sensor for DHW

2 FLS Flow switch with cold water filter

3 VG Gas valve

4 E.ACC/RIL Ignition/detection electrode

5 Burner

8 Expansion vessel

10 TL Safety thermostat

" SR Water temperature sensor - Heating supply
12 P Circulator

13 DK Low water control pressure switch

16 - Switching valve

17 - DHW plate exchanger

18 VM Fan

20 - Pressure relief valve

22 SRR Water temperature sensor - return

23 TLC Flue gas manifold safety thermostat

24 - Steel exchanger/condenser

@] - Condensate drain trap outlet position
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Dimensions

GAS BOILER UC

1°0 oo ;
F
U
2
U
(]
o
o
=
« 420 > - 345 .
131
43,56 60, 130 | 70, 61,

(7 i
N Svs
© 5 O @)
@D @ War ) ar ) ar))
y \CJ I\;J \GJ \EJ ?Aj
. A o ° Q@ N~
<
125 125 » S () Re  sc N
< I N N
N Scond <
=)
% ) D) R - v
< 210 .. 210 N
137

M =@ 3/4" system supply

R =@ 3/4" system return

G=0 3/4" gas

F=@1/2" cold domestic water inlet
C=@1/2" hot domestic water outlet
SC = Condensate drain (@ 18.1)

A= 80 air intake

S =@ 80 flue gas drain
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Accessories and configurations: technical details

. Gas Boiler FE 24.4-33.4

350
81
34—
136
194
42—
114 —
14
44—+
# DESCRIPTION
14 Pressure relief valve
16 Fan
32 Circulator
34 Water temperature sensor - Heating supply
36 Automatic air vent
42 Water temperature sensor for DHW
44 Gas valve
56 Expansion vessel
74 System filling tap
81 Ignition/detection electrode
95 Switching valve
14 Water pressure switch
136 Flowmeter
145 Hydrometer
186 Water temperature sensor - return
19 Flue gas temperature sensor
193 Siphon
194 DHW plate exchanger
196 Drain pan
24 Automatic bypass (inside the pump unit)
350 Burner / fan unit
66 EcuveT



Boiler dimensions

GAS BOILER FE 24.4

420 250

Scuiver

3
ZZ
< A
o \\ 5|
210 210

10 = @ 3/4" system supply

11=0 3/4" system return

7=03/4" gas

9=01/2" cold domestic water inlet
8= 1/2" hot domestic water outlet
A6 = Condensate drain (@ 22.5)

@ 80 air intake and flue gas drain
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Boiler dimensions

GAS BOILER FE 33.4

‘ 420 ‘ 320 |
- | Q

ScLiver

79 1 . 83
"D ]

112
I
®

R
i I I |
PR
.__:--_I.@l@| | @@ | y

YT TN W &|ﬁ|

8 7 9 11

161
)

210 210

10 = @ 3/4" system supply

11=0 3/4" system return

7=03/4" gas

9=01/2" cold domestic water inlet
8 =0 1/2" hot domestic water outlet
A6 = Condensate drain (@ 22.5)

@ 80 air intake and flue gas drain
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Accessories and configurations: technical details

Operation (hybrids with boilers for stand-alone systems)
In case of DHW demand, the unit can operate in system mode and the boiler in DHW mode, ensuring simultaneous operation in both
modes. In this case, operation is:

- -

N

The boiler can be used to increase the system’s water temperature up to 75 °C, or as a back-up in case of very cold outdoor tempera-
tures or breakdown. In this case, operation is:

i ——— - -

ZcuveT
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Accessories and configurations: technical details

Flue accessories (boilers for stand-alone systems)
Boilers for “Factory made” hybrid versions are type C with sealed chamber and forced draught: they require air inlet and flue gas outlet
connected with ducts made with coaxial or separate pipes and with independent or shared flues.

=

» =

ma

ms

T

| N

| ==y
I %

1]

™

T

Hd

g [+ E Cas =

C ; 2 ma

g ==

CSI 1= i E —

E : g

= | N N

Sy o v ot o o S S 2 B L w2 4 e e e el
example of connection example of connection example of connection to

with coaxial pipes with separate pipes collective flues

Note: refer to the manual for further details on installations

Each boiler is compatible with dedicated flue accessories, allowing for the most common installations:

« KCSAFX = g 60/100 mm vertical coaxial fitting
Vertical coaxial flanged polypropylene fitting, measuring 60/100 mm in diameter, for the discharge of gas and intake of air for
combustion via two coaxial ducts

@100

-

« CCOAX =90° coaxial elbow for @ 60/100 mm horizontal outlet that can be adjusted at 360°

«  TCOAX =L =1000mm @ 60/100 coaxial pipe with terminal
Kit for flue gas discharge and air intake through an external wall, with a 100 cm long coaxial pipe. The internal section is used for the
discharge of the combustion gas while the external section is used for the intake of combustion air.

gh_//
A=K
A

100

il

A7
b5 \\_zﬂy

@60
@100
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Accessories and configurations: technical details

«  KAS80X = g 80 mm vertical fittings
Two vertical flanged polypropylene fittings, 80mm diameter, with inspection ports, which allow the combustion gas discharge and air
intake to be split directly from the boiler body

Note: only compatible with GAS BOILER UC

MONTATA 082 % % MONTATA
———— ———

»82 %"

7x5,2
(N°8 B3, SUL @91)

D 10x5,5
(N°4 POS. SUL @112)

25,2
(N°4 POS. SUL 2112)

« KSDFX = g 80 mm flue gas splitter kit
Polypropylene kit to split the air intake and the flue gas discharge into two 80 mm connections with inspection ports to connect to
vertical or bent pipes

: 100
280 280

-
- | —
« VDACSX = Thermostatic switching valve for domestic water

The valve optimises operation of the hybrid heat pump when the boiler is connected downstream of a DHW boiler: when the water
is hot enough, it bypasses the boiler to go directly to the user.

=

@_.‘. | B
e}

)

Note: use of the valve allows for a higher flow rate at the same pressure in the DHW boiler
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Accessories and configurations: technical details

Centralized systems
The boilers available are for heating only and can be made to operate with Natural Gas (G20-G25) or LPG (G30-G31) by adjusting or
applying a reducer to the nozzle on site.

« Gas Boiler UC 70.2

# DESCRIPTION

3 Gas valve

5 Burner

10 Safety thermostat

n Water temperature sensor - supply
12 Modulating circulator

13 Low water pressure switch

18 Modulating fan

20 Pressure relief valve

22 Water temperature sensor - return
24 Aluminium exchanger / condenser
25 Vent valve

26 Condensate drain trap

27 Detection electrode

28 Ignition electrode

32 Flue gas inspection point

35 Ignition transformer

42 Flue gas maximum pressure switch
43 Condensate level sensor

44 Flue gas minimum pressure switch

72 ZcuveT
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Accessories and configurations: technical details

Gas Boiler UC 115.2

# DESCRIPTION

3 Gas valve

5 Burner

10 Safety thermostat

12 Modulating circulator

13 Low water pressure switch

18 Modulating fan

22 Water temperature sensor - return
23 Unit body safety thermostat

24 Aluminium exchanger / condenser
25 Vent valve

26 Condensate drain trap

27 Detection electrode

28 Ignition electrode

30 Water temperature sensor - supply
32 Flue gas inspection point

35 Ignition transformer

38 Flue gas minimum pressure switch
40 Manual vent valve

4 Fan pressure switch

42 Flue thermostat

58 Level sensor

59 Pipe with intake grille

~
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Gas Boiler UC 200F.2

Accessories and configurations: technical details

DESCRIPTION

Ignition electrode

3-way shut-off valve - return

Water temperature sensor - supply
Probe can be positioned in 30*

Condensate drain

Flue gas inspection point

Ignition transformer

3-way shut-off valve - supply

Gas minimum pressure switch

Manual vent valve

Flue thermostat

Flue gas maximum pressure switch

Condensate level sensor

Flue gas minimum pressure switch

# DESCRIPTION #
3 Gas valve 28
5 Burner 29
10 Safety thermostat 30/30*
" Heating temperature sensor 3
12 Modulating circulator ”
13 Low water pressure switch 35
14 Drain valve

37
18 Modulating fan

38
20 Pressure relief valve

40
22 Water temperature sensor - return p
23 Unit body safety thermostat 1
24 Aluminium exchanger / condenser 3
25 Vent valve

44
26 Condensate drain trap Fr
27 Detection electrode

cuiveT

Vane flow switch




Accessories and configurations: technical details

Gas Boiler UC 70.2

615

A

yIv

180

130
| 6=
o=
©

9

85 _110__110

- >

R =@ 1/4" heating system return

M =@ 1/4" heating system supply

G =0 3/4" gas inlet

Scond =@ 18.1 mm condensate drain
A= 80 mm air intake

S =@ 80 mm flue gas drain

Svs = pressure relief valve

430

266

(-

78

125
179

266
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Accessories and configurations: technical details

Gas Boiler UC 115.2

< 260 >
o © 00 0 o
" | = , °
3 [ o
O O
o
&
O O
I
< 500 >
797151445 119 864_
[ A7 Z Z
OOA of* —=J o —1 o=te, A B — of A
2 S odo
© il
g (@)
) B R G Scond M
A © 1
Pa— @ @u O
Tp]
°°' s Vs* Rs 2
118 285 vy v . W AN

R =@ 1"1/4 heating system return

M =@ 1"1/4 heating system supply
G=01"gas inlet

Scond = @ 32 mm condensate drain

A= @ 80 mm air intake (@ 100 mm grille)
S =@ 100 mm flue gas drain

Vs = pressure relief valve

Rs = drain valve
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Accessories and configurations: technical details

Gas Boiler UC 200F.2

-
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118

277

381 449

R =@ 88.9 mm heating system return manifold
M =@ 88.9 mm heating system supply manifold
G =@ 60.3 mm gas inlet manifold

Scond = @ 32 mm condensate drain

A =@ 80 mm air intake (@ 100 mm grille)

S =100 mm flue gas drain



Accessories and configurations: technical details

Configuration with integrated electric heater
The unit in IBH configuration has an integrated electric heater on board the unit and has a connected T1 control probe already set up for
optimal operation:

Unit IBH heater
21TO 81 3kW /1-phase
T 64T TO 84T 9kW (3KW-+BKW) / 3-phase
_/\N\"_ 9170 144
-

The 9 kW heater version for three-phase units is equipped with one 3 kW and one 6 kW heater
One of three situations can be set during installation at the board of the unit:
« 3 kW in Heating and DHW mode
« 6 kW for heating and DHW
9 kW in Heating mode and 6 kW in DHW mode
In the latter case, only the 3 kW heater is switched on when heating is requested.
If the temperature does not rise sufficiently within a certain time, it is switched off and replaced by the 6 kW heater.
If again the temperature does not rise sufficiently within a certain time, the 3kW heater is also activated at the same time, so that a total
of 9kW is provided for heating.

Magnetic dirt separator filter for water distribution systems
The filter supplied as standard with the unit is a mesh filter, but it is advisable to install a dirt separator filter (FDMX accessory) to trap not
only general dirt, but also fine ferromagnetic particles dispersed during use that are not trapped by the mesh filter.

The dirt separator filter has two main components:
cyclone-effect filter, which slows down and makes solid particles and impurities settle more easily
- removable ferromagnetic cartridge (magnet) that separates and captures ferrous impurities
The retained impurities are collected in the lower part of the filter (sump), which must be periodically opened and emptied
(routine cleaning can also be done while the system is running).

The filter can be used in systems with water or water with glycol (max. 30%), maximum operating pressure 3 bar and temperatures O to 90 °C.

Note: The model available for sizes 2.1to 8.1 has transparent material on the bottom that allows the filter cleaning status to be visually checked.

[
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Accessories and configurations: technical details

DHW: boilers, TBH supply kits and solar coils
The unit can be connected to a specially sized DHW boiler: 200, 300, 500 or 1,000 litre accessories are available

ACS200X ACS300X ACS500X ACS1000X
Net water volume 196 273 475 930
Energy efficiency class - B C
Maximum water temperature °C 95
Performance
Insulation: material / average thickness -/mm PU/70 PE /100
Heat loss W/K 113 1.40 178 316
Electric heater kW 2 /1-phase 4.5/ 3-phase
Surface m? 15 18 2.2 35
Colil
Internal volume I 8.6 10.4 127 21.0
Maximum operating pressure bar 10

Data according to DIN 4708 / EN 12897/ EN 15332
PU = polyurethane / PE = polyester fibre
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Accessories and configurations: technical details

[MM] ACS200X ACS300X ACS500X ACS1000X

A 1.215 1.615 1705 2140
B 140 225 245 170
ACS200/300/500X ACS1000X
C 85 275 290
1 DHW supply 1"/4 1"/4
C1 - 165
2 Anode 1"/4 1"/2
C2 - 375
3 Temperature probe 12"
D 375 515 440 520
4 Electric heater 172
E 85 95 220
5 Cold water inlet 1" 1"/4
F 70 80 140
6 Exchanger return 1" 1"1/4
G 220 265 240
7 Temperature probe 12"
H 680 1.070 1.060 1.370
8 Exchanger supply 1" 1"1/4
| 320 365 470
9 Recirculation 12" 1"
J 500 650 -
K 640 790
Weight 77kg 98kg 128kg 224kg

Installation should be carried out bearing the inspection spaces in mind:

—

1. anode
2. electric heater

A.>50mm

Hydraulic connections:

Note: control requires installation of the optional T5 temperature probe
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Accessories and configurations: technical details

The dedicated accessory (QERAX for ACS200/300/500X, QERATX for ACS1000X) must be used to power the electric heater of the

boiler. The electrical connections are as shown:

———————————————————————————————————————————— =mmm T5

]

. ]

QERAX /
QERATX

The power transmitted from the coil to the boiler can be calculated using the formula:

P, =(T,-T)xKS [W] where:

T, heat exchanger inlet temperature
T,  average temperature of the boiler

K,: specific yield coefficient as a function of T, obtainable from the diagrams:

ACS200X
W0 — - ™ o s = - - -~ -
50 : -[ } 1
|
4o | t T T0°C
no - e |
o [ | —wc
5 »
7 o |
2 i I ’ | :
e
o
[
wm
'] |
o 00 i) 1300 OO0 a1 i ] A0 %
@ (i)
ACS500X
1300
e
a0
1000
B0
~— 08
E E
[l
2
]
30
ot
W0h
L]

Note: Q = water flow-rate in the coil
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Accessories and configurations: technical details

The boilers can be combined with solar thermal panels via an additional heat exchanger:

An additional exchanger is provided for 200, 300 or 500 litre models: accessory SCSO8X for the exchanger to be combined with
ACS200X or ACS300X or SCS12X for the exchanger to be combined with ACS500X. The heater must be moved to the upper position
and the solar exchanger must be installed in its place.

SCS08X SCS12X
Surface m? 0.8 12
Solar coil
Internal volume I 0.65 0.95

For the 1,000 litre model, the ACS10SX boiler with integrated additional heat exchanger is available:

ACS10SX

Net water volume 900

Energy efficiency class - C

Maximum water temperature °C 95
Performance

Insulation: material / average thickness -/mm PE/100

Heat loss W/K 316

Electric heater KW 4.5/ 3-phase

Surface m? 37
Lower coil

Internal volume I 23

Surface m? 6
Upper coil

Internal volume I 35
Maximum operating pressure bar 10

Data according to DIN 4708 / EN 12897 / EN 15332
PU = polyurethane / PE = polyester fibre
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Accessories and configurations: technical details
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The power transmitted from the coils to the boiler is:

Lower coil
1o ; 30°C
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Note: Q = water flow-rate in the coil

3-way switching valve (SV1)

K5 [Wre)
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[mm] ACS10SX

A 2140 G 240

B 110 H1 670

C1 535 H2 265

C2 200 1 540

D 190 12 465

E 555 - -
Weight 294kg
ACS10SX

1 DHW supply 1"1/4

2 Anode 172

3 Temperature probe 172"

4 Electric heater 1"/2

5 Cold water inlet 1"/4

6 Exchanger return 1"1/4

7 Recirculation 1"
8 Exchanger supply 1"1/4
Upper coil
: - Bo°c
= = T e O T L
= 40 °C
B —"
P o
v
74

Q500 000 1E00 00 3500 300 3500 4000 4500 S000 5600

apm)

To connect a DHW boiler, a 3-way system/DHW switching valve, accessory 3DHWX, must be installed:

Model 21TO 341 41TO 81 91TO 141
Power supply V/Hzlp 230/50/1 230/50/1 230/50/1
Absorption w 5 5 7

’ et e drectyoen
AP max bar 2 2 6

Ps bar 10 10 16
Temperature limits - water °C -10 to 110 -10to 110 -510 110
Temperature limits - air °C -5t0 55 -5t0 55 -10 to 60
Hydraulic connection - 1"1/4 M* 1"1/4M 1"1/4M
Cable length mm 1,500 1,500 n.s.
Switching time S 30 30 25

*with reductions
n.s..: not provided

(
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Accessories and configurations: technical details

Systems with primary circuit and secondary circuit

In order to optimise operation and avoid continuous on/off cycles of the unit, it is advisable to create a primary circuit and a secondary
circuit by installing an inertial storage tank and/or a hydraulic separator.

Inertial storage tank
TANKX is designed to be installed under the base of the unit, so as to occupy minimum space.

The tank is 30 litres (for sizes 2.1to 3.1), 70 litres (for sizes 4.1to 8.1) or 100 litres (for sizes 9.1to 14.1) and is made of RAL 9001 veined sheet

metal, thermally insulated with internal foam and placed inside a painted sheet metal enclosure. It can be typically connected on the
intake with the dedicated KTCAX hose Kit.

Model 21+341 41+81 9.1+1441
Efficiency class - A A A
Thermal dispersion W/K 0,38 0,48 0,60
Available volume I 44,8 79 14
Temperature limit °C 80 80 80
Maximum pressure bar 6 6 6
Material - Acciaio DD11*

30-litre tank (sizes 21 to 3.1)
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70-litre tank (sizes 4.1 to 8.1)
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Accessories and configurations: technical details

100-litre tank (sizes 9.1 to 14.1)
[1 [] [

Hydraulic connections:
Heating / cooling system

Heating / cooling / DHW system

—————————




Accessories and configurations: technical details

Hydraulic separator

Depending on the type of system, the water content of the system and the power of the unit, it is possible to choose a hydraulic separa-

tor with one or two pairs of inlet or outlet connections.

- separators with one pair of connections, designed for simple systems with one generator and one zone of use: DIX of 1 litre or
KCSX of 1 litre and already equipped with secondary circulation pump

- separators with two pairs of connections, ideal where there are two generators or several distribution zones: DI50-2X of 50 litres or
DINOOX of 100 litres

Model DIX / KCSX DI50-2X DIM00OX
Efficiency class - B B B
Maximum flow rate I/s 0.47

Thermal dispersion W/K 0.3 0.75 1.07
Available volume [ 07 453 453
Temperature limit °C 120 80 80
Maximum pressure bar 6 6 6
Material - Carbon steel Carbon steel Carbon steel
Unladen weight kg 3 20 245

Note: all versions can be wall mounted and DITO0OX can also be floor-standing with special feet

DIX m

B0
120 i
KCsSX . ; » 4 e = ]
: . . Q0 |/
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[ 1 [l Bt
TT = P J
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Accessories and configurations: technical details

DI50-2X
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1. connection (1"1/4 F)
2. temperature probe (1/2")
3. airvent (1/2" F)
4. water drain (1/2" F)
8. can be wall mounted (brackets supplied)
9. insulation
Note: 4 plugs and 4 gaskets are included for insertion on any unused connections
DI100X
3
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connection (1" 174 F)

water drain / air vent (1/2" F)
temperature probe (3/4")

can be wall mounted (brackets supplied)
insulation

Nown

Note: 4 plugs and 4 gaskets are included for insertion on any unused connections
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Accessories and configurations: technical details

Hydraulic and electrical connections: the hydraulic separator requires the installation of a circulator for the secondary circuit P_o,
managed by the unit. The Tbt1 probe can optionally be installed for controlling the unit according to the temperature of the separator.

Pump Zone 1

]

E . R Po

i ;

(11 o
i ; |
i ! !
h e @)

Temperature probe
Tbt1

Kit for 2-zone systems

2-temperature zone systems can have two types of circulation: direct (high-temperature zone) or mixed temperature circulation
(low-temperature zone). The KIRE2HX kit is designed for systems with two direct zones, while the KIRE2HLX kit is designed for systems
with one direct and one mixed zone.

®
®

EPP insulation

Separator with 2 connections on the user side
Distribution unit - Zone 2 (direct or mixed)
Distribution unit - Zone 1 (direct)

NCENE

Hydraulic connections

!

 FEEEEERRERR

Z1 22

Note: for mixed Zone 2 systems, install the supplied temperature probe on the Zone 2 supply pipe of the KIREZHLX
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Accessories and configurations: technical details

Distribution units:

— =

Direct
1. Wilo YONOS PARA RS 25/1-6 180 circulator
2. Pipes kit

3. Check valve
4. Ball valves with handle and thermometer

Dimensions and connections:

Fe i
e WA |
(o SEDR RS B |

Back-up electric heater

For systems requiring a back-up heater, select one of the
available accessories with field-adjustable power:
- IBHX (single-phase power supply), with deliverable power
of 2/4/6 kW
IBHTX (three-phase + N power supply), with deliverable
power of 3/6/9 kW
During installation, it is possible to select a power by
appropriately modifying the internal wiring and correctly
selecting the protection fuses to be applied.

Note: the kit requires field connection of the T1 control probe supplied as standard
with the accessory

Mixed

1. Wilo YONOS PARA RS 25/1-6 180 circulator
2. DN25 TV3 sliding temperature mixing valve*

3. Pipes kit
4. Check valve

5. Ball valves with handle and thermometer

* opening/closing time: 120s

The kit includes:

« Electric heater

« 1"1/4 connections

« 85° C automatic reset safety thermostat

+ 95° C non-automatic reset safety
thermostat

- Safety contactor

« Painted steel casing

« water temperature NTC probe with 10 m
cable, to be connected to the board of
the unitin the field

« fuses (various power ratings to protect all
available configurations)

« control contactor

S cuiveT 89
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Accessories and configurations: technical details

Antifreeze protection kit

The antifreeze protection kit (VAGX accessory) consists of antifreeze valves that allow the fluid to be drained out of the circuit when its
temperature reaches a limit value, preventing the formation of ice in the system and consequent damage to the unit and pipes.

When the water temperature falls below 3 °C (+1°C) the valve shutter opens and drains, when the water temperature returns to 4 °C
(#1°C) the valve shutter closes.

The valves must be installed outdoors, in a vertical position and on both the supply and return branches of the system

=
<
A4

A
-
C—oK Do

[mm] 2170 31 41TO 81 91TO 141
A 1" 1"1/4 1" (3/4™)
B 52 59 52
(o 78.6 83 78.6
TR D 32 36 32
— B —"D i\l?te: the kit i_s already equipped with fittings for connection to the unit when required
or connection to the plate heat exchanger
TECHNICAL DATA Discharge conditions
Fluid of use Water (no glycol) outdoor T 5°C 20 °C
Maximum operating pressure 10 bar Flow rate 0.51h 1/h
Operating range with water 0to65°C
Operating range with air 301060 thr:gilélstn;pe (@12 mm, length 1 m) exposed to the outside
55m%h (2.1t0 3)) - water temperature in the building 18°C
Kv ~_ . -operating pressure 3 bar
70m?h (4110 141)
Water temperature probe
T1BX T1B30X
Length m 10 30
Bulb dimensions (pxL) mm 6x24 6x24
NTC sensor (5 °C) kQ 176 176
Field of operation °C -3t0105 -3t0 105
Insulation to resistance MQ 100 100
Voltage isolation \ 1,800 1,800
Protection rating IP 67 67




Accessories and configurations: technical details

Auxiliary drain pan with integrated heater

The DTX accessory collects the condensate generated during unit operation and channels it to a single drainage point, so that it can
be disposed of more easily. The drain pan is made of two-layer plastic material painted RAL 9001 and is equipped with a 100W 230V
electric heater that automatically prevents the formation of ice with temperature set by its thermostat.

The kit includes support brackets painted RAL 9001 (with holes for installation of antivibration mounts and for fixing to base, inertial
storage tank or wall brackets), screws and washers.

& |

b | | w o L ]
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1. 1"drain hole :
2. Heater
Note: the installation of vibration dampers is also mandatory with this accessory, to be applied between the unit and drain pan.
Floor-standing installation (standard) Installation on inertial storage tank Wall installation (with KSPIX accessory brackets)

Circulators
If the system is divided into primary and secondary, the unit can manage a circulator at the secondary. PCSX is the circulator for optimal
operation with sizes 2.1to 8.1, and PCS2X for sizes 91to 14.1.

The pumps are equipped with different types of control, which can be set in the field and used in different types of systems:

1) at constant speed I\ I\ r\

The pump works according to one of three classic preset operating curves at constant speed

2) proportional head h h %

An operating curve is set in which the pump reduces the head as the heating load in the system decreases, or the pump increases the
head as the load increases, in order to save energy and ensure quieter operation. It is possible to choose between three preset curves
and it is advisable to use this mode in the case of distribution to terminal units or radiators.

=cuveT / 9
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Accessories and configurations: technical details

H i s,
2 O
\\ 1
OH,
DHs
As Py
-
Q
Control with standard pump Control with proportional head pump
Head increases by DH!1 The head is reduced by DH2

e.g. the heat load may be reduced, e.g. by the presence of solar radiation, during daily operation in heating mode. The valves of the
distribution system are closed and the system pressure drops from Alto A2.

3) with constant head "_\ N

A constant head curve is set, which the pump will maintain regardless of heating load variations in the system. It is possible to choose
between three preset curves, and it is advisable to use this mode in the case of distribution to a radiant floor.

For the PCSX accessory it is possible, instead, to use logic 2 or 3, but with the AUTOADAPT function, where the pump logic automatically
switches between curves to maintain constant power or to follow the system's load demands. PCS2X does not have this function.

The PRSX circulator, on the other hand, is fixed speed with 3 selectable speeds and can be used for DHW recirculation.
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Accessories and configurations: technical details

Antivibration mounts
Antivibration mounts are an essential element for the correct installation of the unit as they are used to dampen noise and vibrations
produced by components such as the compressor, circulators and pipes. Their installation is compulsory and their selection depends on
the characteristics of the site: in the case of the Edge EVO 2.0 - EXC units, one element is required for each supporting point, for a total
of 6 vibration dampers.
- antivibration kits for installation on the floor (AMRX accessory) or on brackets, inertial storage tank or drain pan (ASTFX accessory):
6 rubber vibration dampers fitted with screws for attachment to the unit.
They consist of two plates made of galvanised steel discs, coated with recyclable thermoplastic elastomer material suitable for
temperatures of -45 to 110 °C, with high resistance to ageing, pollutants, hydrocarbons, salt spray, UV radiation and detergents.
AMRX is also equipped with a steel base plate with holes for anchoring to the base.

- @40 _
-m—

— 2
40
2

- Anti-seismic antivibration kits for floor installation (AMMSX): 6 spring-loaded vibration dampers equipped with a screw for fixing to the
unit and a base plate with holes for anchoring to the base.
They consist of a sandblasted, painted steel frame and a painted steel spring and are designed to act both as vibration isolators and
as seismic restraints to prevent the unit from tipping over in the event of an earthquake or wind.

—_— 70

i _

-

-

Wall-mounted installation with brackets
Adjustable wall mounting brackets (KSIPX accessory) for wall-mounted installation of the unit. They are made of galvanised steel
painted with polyester powder, suitable for outdoor installation exposed to the elements.

- D -
[ [mm] 21TO31 417081 91TO
l [ l . 141
A 644 656 668
; [ ’ ] B 379 363 206
. c 375 469 494
[ [ ] D 1200
[ [ ] - E 860
' 1 A T s ] F 600
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Accessories and configurations: technical details

Management with Wi-Fi zone thermostat

The semi-recessed chronothermostat HID-TCXBX (black version) or HID-TCXNX (white version) is designed for system management via
touch interface, App or Alexa voice or Google Home assistant.

Thermostat languages: ITA/ ENG / FRA / GER / SPA, App languages: ITA/ENG / FRA / GER / SPA/ CRO / POL / SER / NED

display: soft-touch colour
«  SwitchConnect paired receivers: max. 2
« power supply: 100-253V / 50-60Hz
. settable temperature: 5-40 °C
- antifreeze temperature: 2-25 °C
temperature offset: +5 °C (std 0 °C)

iz - degree of protection: IP30
. «  Wi-Fi: 80211 b/g/n
.20 4 - self-adjusting clock via web with back-up battery
et - dimensions: 122x82x15 mm
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+/ Connection to a zone; the thermostat manages the request and the HMI manages the mode change
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Accessories and configurations: technical details

+  Two-zone connection: each thermostat manages the request of its own zone, the mode is changed by the HMI

+/ automatic management with scheduler or manual setting

odaing Frogramendg

u——
235 El

Manual setting

Room temperature

Data log

Set-point

Setting of the set-point

Boost mode

Manual
setting of the
set-point

Weekly
scheduling



+  Boost mode, forced start-up of the system

Accessories and configurations: technical details

+/  System data log

' Weekly scheduling

Weekly
scheduling

N
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Accessories and configurations: technical details

The SWCX receiver can be used to set up a wireless system:

125mm

LR U G O O N

combinable thermostats: max. 6

frequency: 2.4GHz

transmission distance: max 30m (in buildings) / max 100m (in open range)
contacts: 2 relays (voltage-free)

power supply: 95 to 290V / 47 to 440Hz

operating temperature: O to 40 °C

operating humidity: 20 to 80% RH

dimensions: 125x78x30.5 mm

+/connection to a zone: the thermostat manages the request via SWCX with Wi-Fi signal and can enable distribution, while the HMI
manages the mode change

+/ connection to a zone with mode change: the thermostat manages the request and mode change of the unit via SWCX with Wi-Fi
signal and can enable the distribution

v Two-zone connection:
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Simplified diagrams of the system

Heating/cooling

A

5 ©® @

1- DTX: Drain pan with electric heater

2 - ASTFX: Kit of antivibration mounts for installation on wall brackets, inertial storage tank or tray
3 - TANKX: system’s inertial storage tank

4 - KTCAX: Hose kit for connecting the unit to the inertial storage tank

5 - FDMX: Magnetic dirt separator filter for water distribution systems

6 - mesh filter (supplied as standard with the unit)

7 - additional expansion tank (externally supplied)

8 - HID-TCXNX: white HID-TConnect chronothermostat

Heating/cooling with primary and secondary

v

|
=D
1- DTX: Drain pan with electric heater
2 - ASTEX: Kit of antivibration mounts for installation on wall brackets, inertial storage tank or tray 3 - TANKX: inertial storage tank
4 - KTCAX: Hose kit for connecting the unit to the inertial storage tank
5 - FDMX: Magnetic dirt separator filter for water distribution systems
6 - mesh filter (supplied as standard with the unit)
7 - additional expansion tank (externally supplied)
8 - HID-TCXNX: white HID-TConnect chronothermostat
9 - Secondary circuit kit (1-litre hydraulic circuit breaker + pump)
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Simplified diagrams of the system

Heating/cooling/DHW

©

> L)y

1- DTX: Drain pan with electric heater

2 - ASTFX: Kit of antivibration mounts for installation on wall brackets, inertial storage tank or tray
3 - TANKX: system’s inertial storage tank

4 - KTCAX: Hose kit for connecting the unit to the inertial storage tank

5 - FDMX: Magnetic dirt separator filter for water distribution systems

6 - mesh filter (supplied as standard with the unit)

7 - additional expansion tank (externally supplied)

8 - HID-TCXNX: white HID-TConnect chronothermostat

9 - 3DHWX: 3-way system/DHW switching valve

10 - ACS300X: DHW boiler / TIBX: DHW temperature probe / QERAX: Connection kit for heater on DHW storage tank
11- DHW expansion tank (externally supplied)

12 - anti-scalding valve

13 - PRSX: DHW recirculation pump

Heating/cooling with 2-zone system (dual emitter)

S— ()

1- VAGX: Safety antifreeze valve for system

2 - AMRX: Kit of antivibration mounts for floor installation

3 - DI50-2X: 50-litre hydraulic circuit breaker

4 - 2-way valve (externally supplied)

5 - FDMX: Magnetic dirt separator filter for water distribution systems
6 - mesh filter (supplied as standard with the unit)

7 - additional expansion tank (externally supplied)

8 - HID-TCXNX: white HID-TConnect chronothermostat
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System diagrams

Heating/cooling with 2-zone system (mixed zone 2)
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1- DTX: Drain pan with electric heater

2 - ASTFX: Kit of antivibration mounts for installation on wall brackets, inertial storage tank or tray 3 - TANKX: inertial storage tank
4 - KTCAX: Hose kit for connecting the unit to the inertial storage tank

5 - FDMX: Magnetic dirt separator filter for water distribution systems

6 - mesh filter (supplied as standard with the unit)

7 - additional expansion tank (externally supplied)

8 - HID-TCXNX: white HID-TConnect chronothermostat

9 - KIRE2HLX: Double zone distribution unit: direct + mixed (with mixing valve)

Heating/cooling/DHW with 2-zone system (direct zone 2)

1- DTX: Drain pan with electric heater 8 - HID-TCXNX: white HID-TConnect chronothermostat
2 - ASTEX: Kit of antivibration mounts for installation on wall brackets, inertial storage 9 - 3DHWX: 3-way system/DHW switching valve
tank or tray 10 - ACS300X: DHW boiler / TIBX: DHW temperature probe / QERAX: Connection kit for
3 - TANKX: system’s inertial storage tank heater on DHW storage tank
4 - KTCAX: Hose kit for connecting the unit to the inertial storage tank 11- DHW expansion tank (externally supplied)
5 - FDMX: Magnetic dirt separator filter for water distribution systems 12 - anti-scalding valve
6 - mesh filter (supplied as standard with the unit) 13 - PRSX: DHW recirculation pump
7 - additional expansion tank (externally supplied) 14 - KIRE2HX: Double zone distribution unit: direct + direct
100 SZcuveT



System diagrams

Heating/cooling/DHW with 2-zone system (mixed zone 2)

1- DTX: Drain pan with electric heater 8 - HID-TCXNX: white HID-TConnect chronothermostat

2 - ASTFX: Kit of antivibration mounts for installation on wall brackets, inertial storage 9 - 3DHWX: 3-way system/DHW switching valve

tank or tray 10 - ACS300X: DHW boiler / T1BX: DHW temperature probe / QERAX: Connection kit for
3 - TANKX: system’s inertial storage tank heater on DHW storage tank

4 - KTCAX: Hose kit for connecting the unit to the inertial storage tank 11- DHW expansion tank (externally supplied)

5 - FDMX: Magnetic dirt separator filter for water distribution systems 12 - anti-scalding valve

6 - mesh filter (supplied as standard with the unit) 13 - PRSX: DHW recirculation pump

7 - additional expansion tank (externally supplied) 14 - KIRE2HLX: Double zone distribution unit: direct + mixed (with mixing valve)

Heating/cooling with dedicated heat pump for DHW

==
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1- DTX: Drain pan with electric heater

2 - ASTFX: Kit of antivibration mounts for installation on wall brackets, inertial storage tank or tray 3 - TANKX: inertial storage tank
4 - KTCAX: Hose kit for connecting the unit to the inertial storage tank

5 - FDMX: Magnetic dirt separator filter for water distribution systems

6 - mesh filter (supplied as standard with the unit)

7 - additional expansion tank (externally supplied)

8 - HID-TCXNX: white HID-TConnect chronothermostat
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System diagrams

Heating / cooling / DHW with solar thermal circuit

1- VAGX: Safety antifreeze valve for system 9 - 3DHWX: 3-way system/DHW switching valve

2 - AMRX: Kit of antivibration mounts for floor installation 10 - ACS300X: DHW boiler / TIBX: DHW temperature probe / QERAX: Connection kit for
3 - DI50-2X: 50-litre hydraulic circuit breaker heater on DHW storage tank

4 - 2-way valve (externally supplied) 11- DHW expansion tank (externally supplied)

5 - FDMX: Magnetic dirt separator filter for water distribution systems 12 - anti-scalding valve

6 - mesh filter (supplied as standard with the unit) 13 - PRSX: DHW recirculation pump

7 - additional expansion tank (externally supplied) 14 - ELFOSun solar thermal circuit

8 - HID-TCXNX: white HID-TConnect chronothermostat

Heating / cooling / DHW with electric heater

e

“(6) =7
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1- DTX: Drain pan with electric heater 9 - 3DHWX: 3-way system/DHW switching valve
2 - ASTFX: Kit of antivibration mounts for installation on wall brackets, inertial storage 10 - ACS300X: DHW boiler / TIBX: DHW temperature probe / QERAX: Connection kit for
tank or tray 3 - TANKX: system’s inertial storage tank heater on DHW storage tank
4 - KTCAX: Hose kit for connecting the unit to the inertial storage tank 11- DHW expansion tank (externally supplied)
5 - FDMX: Magnetic dirt separator filter for water distribution systems 12 - anti-scalding valve
6 - mesh filter (supplied as standard with the unit) 13 - PRSX: DHW recirculation pump
7 - additional expansion tank (externally supplied) 14 - IBHX: electric heater

8 - HID-TCXNX: white HID-TConnect chronothermostat
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System diagrams

Heating / DHW with back-up boiler
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1- VAGX: Safety antifreeze valve for system

2 - AMRX: Kit of antivibration mounts for floor installation

3 - DI50-2X: 50-litre hydraulic circuit breaker

4 - GAS BOILER: boiler for stand-alone systems

5 - FDMX: Magnetic dirt separator filter for water distribution systems
6 - mesh filter (supplied as standard with the unit)

7 - additional expansion tank (externally supplied)

8 - HID-TCXNX: white HID-TConnect chronothermostat

9 - PCSX: secondary circuit pump

10 - anti-scalding valve

Heating / cooling / DHW with back-up boiler

o RN X))

1- VAGX: Safety antifreeze valve for system

2 - AMRX: Kit of antivibration mounts for floor installation

3 - DI50-2X: 50-litre hydraulic circuit breaker

4 - PCSX: secondary circuit pump

5 - FDMX: Magnetic dirt separator filter for water distribution systems
6 - mesh filter (supplied as standard with the unit)

7 - additional expansion tank (externally supplied)

8 - HID-TCXNX: white HID-TConnect chronothermostat

9 - 3DHWX: 3-way system/DHW switching valve

10 - ACS300X: DHW boiler / TIBX: DHW temperature probe / QERAX: Connection kit for
heater on DHW storage tank

11- DHW expansion tank (externally supplied)

12 - anti-scalding valve

13 - PRSX: DHW recirculation pump

14 - ELFOSun solar thermal circuit

15 - VDACSX: thermostatic switching valve for DHW

16 - GAS BOILER: boiler for stand-alone systems

-
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System diagrams

Cascade x 4 Heating / cooling / DHW units

1- DTX: Drain pan with electric heater

2 - ASTFX: Kit of antivibration mounts for installation on wall brackets, inertial storage
tank or tray 3 - TANKX: system’s inertial storage tank

4 - KTCAX: Hose kit for connecting the unit to the inertial storage tank

5 - FDMX: Magnetic dirt separator filter for water distribution systems

6 - mesh filter (supplied as standard with the unit)

7 - additional expansion tank (externally supplied)

8 - HID-TCXNX: white HID-TConnect chronothermostat

9 - 3DHWX: 3-way system / DHW switching valve

10 - ACS300X: DHW boiler / TIBX: DHW temperature probe / QERAX: Connection kit for
heater on DHW storage tank

11- DHW expansion tank (externally supplied)

12 - anti-scalding valve

13 - PRSX: DHW recirculation pump

14 - DI100X: 100-litre hydraulic circuit breaker

15 - PCS2X: oversized pump for secondary circuit

Cascade x 4 Heating / cooling / DHW units with back-up boiler

1- DTX: Drain pan with electric heater

2 - ASTFX: Kit of antivibration mounts for installation on wall brackets, inertial storage
tank or tray 3 - TANKX: system’s inertial storage tank

4 - KTCAX: Hose kit for connecting the unit to the inertial storage tank

5 - FDMX: Magnetic dirt separator filter for water distribution systems

6 - mesh filter (supplied as standard with the unit)

7 - additional expansion tank (externally supplied)

8 - HID-TCXNX: white HID-TConnect chronothermostat

9 - 3DHWX: 3-way system/DHW switching valve

104

10 - ACS300X: DHW boiler / TIBX: DHW temperature probe / QERAX: Connection kit for
heater on DHW storage tank

11- DHW expansion tank (externally supplied)

12 - anti-scalding valve

13 - PRSX: DHW recirculation pump

14 - DIN0OX: 100-litre hydraulic circuit breaker

15 - PCS2X: oversized pump for secondary circuit

16 - ELFOSun solar thermal circuit

17 - GAS BOILER: boiler for centralised systems



Protections for unit and water circuit

Protection of the valves against blocking

Some system configurations require the system to operate for long periods in only one mode, e.g. Heating without switching to DHW.
A typical scenario is when the system is equipped with a solar thermal circuit or boiler coupling.

In this case, the valves of the system can remain in a fixed position for a long time and become mechanically blocked. The unit is
equipped with a protection that acts automatically: a safety cycle opens all the connected and enabled valves (SV1, SV2, SV3) should
they remain closed for more than 24 hours.

The standard opening time is defined and can be adjusted at the HMI (standard: 5 - can be set from: O to 60).

Protection of the water circuit against freezing

The unit can operate at outdoor air temperatures T4 <0 °C, but there is a risk of formation of ice in both the water circuit and the source-side
refrigerant-air exchanger. The unit continuously monitors the outdoor air temperature T4, the supply (Twout) and return (Twin) water
temperatures, and the refrigeration circuit parameters (evaporation and condensation pressures and temperatures).

The unit's logic provides for antifreeze protection and automatic defrosting, while additional protections can be provided in the design phase

Antifreeze protections

Even when the system is switched off, the antifreeze protection is always active and prevents the system from freezing. The protections
are triggered by the temperature of the outdoor air T4, supply water Twout and return water Twin: below the limit values, the heat pump
or the additional electric heater is activated until the safety temperatures are reached.

STEP 1: the pumps of the unit and secondary pumps run cycles, with activation logic as shown.

» MIN (Twin, Twout, T1) < 4 °C

STéEi/)‘

» MIN (Twin, Twout, T1) > 8 °C

=(’STOP

Note: the protection can be activated 2 to 30 seconds after the compressor has been switched off. After this time, the unit switches to the antifreeze protection logic of STEP 2.

STEP 2: unit pump, secondary pump and compressor (and any auxiliary heat source IBH or AHS) run cycles, with activation logic as shown.

» MIN (Twin, Twout, T1) <2 °C
or
» MIN (Twin, Twout, TT)<5°C and T4 <3°C

<
<

STAD

» Twout > T1stopH

or

» MIN (Twin, Twout, T1) > 15 °C and
compressor running time > 10 min

[ srop

Note: the protection is in operation during periods of stand-by as well.
During step 2, the logic prioritises activation of auxiliary heat sources over the compressor

User-side heat exchanger protection: the plate heat exchanger is equipped with an integrated heater.
Its setting in Heating / DHW / Stand-by mode is:

1. Activation: -4 °C < T4 <3 °C and MIN (Twin,Twout) < 5 °C for 5 seconds

Deactivation: T4 > 5 °C e MIN (Twin,Twout) > 10 °C
2. Activation/deactivation cycles of 30 minutes: -15 °C < T4 <-4 °C and MIN (Twin,Twout) > 5 °C
3. Continuous activation: T4 <-15°C

S cuiveT 105
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Protections for unit and water circuit

Its setting in Cooling mode is:

1. Activation: if between 2 and 30min after compressor switch-off MIN (Twin,Twout) < 4 °C for 5 seconds
Deactivation: MIN (Twin,Twout) > 10 °C

Note: after 30min the logic switches to stand-by mode
Automatic defrosting

During operation in Heating or DHW mode, the unit manages intelligent defrosting cycles of the source-side exchanger with this series
of actions:

Step 1 - preparation Step 2 - defrosting
+/ compressor frequency: reduced +/ compressor frequency: increases
+/ expansion valve: preset position + defrosting
+ 4-way valve: in Cooling mode
</ fan:stop

A
Step 3 - return to standard operation Step 3 - exit

compressor frequency: from load demand
expansion valve: position according to T4 and then
load demand

compressor frequency: reduced
expansion valve: preset position
4-way valve: in Heating mode
fan: start

L2
LA

To manage defrosting, the unit monitors the progress of several parameters:

- T3:temperature of the source-side exchanger

- T30: parameter related to the minimum temperature measured on the source-side heat exchanger in a time interval

« Timel: cumulative running time of compressor in Heating mode (timer starts when compressor runs in Heating mode and T3 <0 °C,
and is stopped when T3 > 14 °C or defrosting starts)

- Time2: continuous running time of compressor in Heating mode (timer starts when compressor runs in Heating mode, and is
stopped when the compressor stops, T3 > 14 °C or defrosting starts)

The unit enters defrosting mode when Time2 > 6min and if one of these cases occurs simultaneously:
1. Timel>35min, T3 <-1°C and a time of 50 to 600s elapses between each 1°C decrease in T3
2. Timel>150min

3. different pre-set simultaneous conditions related to water supply temperature Twout, outdoor air temperature T4, Timel, T3 and T30

The unit exits defrosting mode when one of these conditions occurs:
- defrosting time reaches 10min

« T3212°CorT3>8°Cfor10s

« Twout<10°Cfor5sand T3>5°C

Additional protections
For additional protection, if it is foreseen during the design phase that the unit may often operate at outdoor air temperatures below

0 °C, it is advisable to install frost protection valves for draining the system (accessory to be selected separately) or to add glycol to the
system water to lower its freezing temperature.

A generic system can use ethylene glycol or propylene glycol (category Ill according to EN1717, with inhibitors), while systems with
DHW storage tank require only propylene glycol.

Depending on the minimum expected outdoor temperature, put a concentration of glycol into the water circuit as per the tables below.

The use of glycol changes performance of the unit: the operating performance can be estimated by multiplying the correction factors
by the nominal operating values.

Table for ethylene glycol

MIN outdoor Glycol Correction factors
temperature concentration Cooling capacity Power input Water resistance Water flow
0°C 0% 1 1 1 1
-5°C 10% 0.984 0.998 1118 1.019
-15°C 20% 0.973 0.995 1.268 1.051
-25°C 30% 0.965 0.992 1.482 1.092
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Protections for unit and water circuit

Table for propylene glycol

MIN outdoor Glycol Correction factors
temperature concentration Cooling capacity Power input Water resistance Water flow
0°C 0% 1 1 1 1
-4°C 10% 0.976 0.996 1.07 1
12 °C 20% 0.961 0.992 1189 1.016
-20°C 30% 0.948 0.988 1.380 1.034

L The glycol concentration must never be > 30%. Do not install antifreeze valves if glycol is present.

Return of the oil

The unit has an oil return time counter with which it manages an oil return cycle where the expansion valve, fan and compressor are forced

to run under particular operating conditions. During the cycle and for the next 4 minutes, the unit does not do the low pressure check.
The timer is activated when the unit is not defrosting and the compressor is running below a certain frequency (excluding the start-
up period). The timer resets when the unit activates the oil return cycle or is in an equivalent operating condition (compressor and
expansion valve).

The activation logic of the cycle is as follows:

. Ifadefrosting cycle is to be activated during an oil return cycle, the unit gives priority to the latter. If the timer exceeds 5hr 40min during a defrosting cycle, the unit waits for this

» Oil return time counter > 6hr

START |
=

[ srop

» duration of the oil return cycle =5 min

or

» Compressor STOP during oil return cycle

or

» change mode from Cooling to Heating / DHW or vice versa

to be completed and 30min later starts the oil return cycle.

Compressor protections
The unit logic also includes various protections for the compressor.
- A minimum safety time of 5 min must elapse between switching the compressor off and on again
. At start-up, depending on the outdoor air temperature T4, the compressor runs at a preset frequency for a preset time. It then
increases the frequency in increments until the target operating frequency is reached.
- During operation at low outdoor air temperatures T4 in Heating / DHW mode, the compressor has two additional protections.
Starting of the compressor is facilitated by the casing heater (2 x 20W):
° Unitin stand-by: T4 <8°C
° Unit running: compressor stopped for more than 3 hours and T4 <8 °C
Its deactivation is at compressor start-up, if T4 > 8 °C.
- The unitis equipped with multi-stage compressor discharge temperature protection to prevent too high a pressure in the
refrigeration circuit.

Pressure in the refrigeration circuit

The unit is equipped with calibrated pressure switches to protect against high and low pressure in the refrigeration circuit, which stop

the compressor 5 minutes after their intervention. Their intervention is dependent on the outdoor air temperature T4:
.« T4 >0 °C: standard protection

« T4 =-1to0 -7 °C: protections are not active for the first 5 minutes after compressor activation

. T4 <-8°C: low-pressure protection disabled “awaiting confirmation from TEC”

The logic is:

« the high-pressure switch trips at 4.3 MPa and resets at 3.6 MPa (3.2 MPa for sizes 9110 14.1)

- the low-pressure switch trips at 0.14 MPa and resets at 0.3 MPa

L. Low pressure protection is not active during and up to 4 minutes after the end of the defrosting and oil return cycles

In order to prevent the continuous tripping of pressure switches, the unit's software control involves a series of actions dictated by
pre-alarm thresholds that act on the components to try to prevent alarm lockout.

ZcuveT
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Electrical protections

The unit is equipped with protections against abnormal operation of current or supply voltage.

Overcurrent protection: monitors the input current to the unit, comparing it with a set of predefined parameters (called AO-A1-A2-A3)
that can be chosen from 8 standard sets at the HMI. The protection has different levels of intervention, with progressive increase in
protection according to the logic:

Current
Zome E

\

. /
|
/ Zone €

ar
X SRR [ —.
Zone B
Ar
LN [ S [ —————
/ 4
Zone &

tirme

. Zone A: standard operation
Zone B: if the compressor is operating above a frequency limit, any further increase in frequency is severely slowed down
« Zone C: the compressor can only decrease its frequency
- Zone D: forcibly decreases compressor frequency
. Zone E: stops the compressor and puts the unit in alarm mode

According to the factory parameters, the protection locks the unit when the currents are equal to parameter AO:

SIZE 21TO 34 41TO 51 6.1TO 81 6.1T TO 84T 91 1041 124 1441
AO 18A 19A 30A 14A 18A 21A 24A 28A

Abnormal voltage protections: the unit monitors the input voltage of the unit and intervenes if it is too low or too high. In particular:

- single-phase overvoltage: the unit is switched off and put in alarm mode if voltage > 265V is detected for 30 seconds, and is
switched on again when voltage < 256V for 30 seconds

- single-phase undervoltage: the unit is switched off and put in alarm mode if voltage <172V is detected, and is switched on again
when voltage > 180V
three-phase overvoltage: the unit is switched off and put in alarm mode if voltage > 457V is detected for 30 seconds, and is
switched on again when voltage <440V for 30 seconds

. three-phase undervoltage: the unit is switched off and put in alarm mode if voltage < 298V is detected, and is switched on again
when voltage > 312V

When the voltage is below 200V (for each phase in the case of three-phase versions), the compressor is limited according to the logic:

« Zone A: unit shutdown and alarm
Zone B: compressor frequency strongly limited

Veltage §

f Zone D
200v

130v
/ Zone € \
180w -
Zone B \

7 feemscccsafecccccacaaas
Zone A E

tirme

. Zone C: compressor frequency slightly limited
Zone D: normal compressor operation

108 S cuiveT

(



X jun anDis | jun anoig T Dwm-Emuoove} g Poods BUes 24 U 02134 | - ol
0| 8l (@ENNILACONVZ'D [ s meion (6| 1 Josz Hoaivey UsaMoq Uogosiold ZHS I< 29URal1p Paads 4
! [l BRI | wo| ] ul
0} IR | JoEU0d Oy oY IVA0SZ~(HSTRINIVS'0 C ouawem ] - 0P P00 B PUDTUOS BLf )
¥Z'0=< 8] R0} 40 JUBLIND 8L 1LNdLNOGYOT XV TYNINYIL UBeN}Sq UOJIROId ZHG I< BOUBIa peadS| © JoSUES Ui 10w oo .
n seson| Josuss dwisy Jasuapuon 3

10N Copmeid pead oz| T T T

n snors Gopotpw N 1 [XETENC WAER]

5 onssaig Mo
uogaslo.d 8pmy oA UpY X140ueush 00| 27 el M| Qb1

1S 2anssadd UpLH

Uo3101q 365N MO| XI4PJ3ush 00| 11
wyo5404d 8INpop| 071

uoRaF01q Y614 O} (£1) 24oaduuh 436uDLpx 3| pd lado} pugoay IpoMosfe guod| +1IY3H
Uopomald Ul 09 2irjoladuet 3610upslp Jossabiwop| bd Joou oy Joopna | N4 7
A SnSUgka oaea] AT
uopoaaud jusuina Jossaadwog| £d o559 108D Y 1%y
3dvl ONILYIH-3 Uopomjold sinssadd Ul Weiss duindioeH|  Id ossaidwog| 0D
3233d4ILNVY uogastodd aanssaid ol walsgs duind ook od anRA AVM—7| AV My
POl BUIoGS U Il | U Uojomold eireseld o[ s} | dHl swouind] 3009 7

SSNUWIOZ LU gHSaW L] HH
gy Wodd33[ M

1In0) osues sinesald| BH

7 wogosiold 3mPA| LH

3Ingy Jmjow woy 9a| oH

NdNI VONIS W08

1

iring diagrams - 2.1

150uE0 NS ss|nuIL Ul Uopas)o. BaLUY 23
1NdLN0 HILIMS FAISSVd " [ V105 AU 09 U ohoRiold (NOTAAEN 22l v
TN 00RTo Ul P0G PAU0D)
IND Upu pUD P00 }.8AL UaaMyq3 N Logon0D| M
— — SIS 00PN PUD YU J00P U U3OMBqT D) W0RoE on
“papunolb 8q 1sNW jusudinb ddNSTHIMOL LINN ¥00ALNO j g e o j vers T b oyemid morea sTsgm P aa od| 13
OV A0¥Z-0TT upspaRpe s OV AO¥ZT—022 mmmm KNS ¥3M0d gﬂ%ﬁ@ﬁﬁmé 3104 (d)/51) JOSUSS G} 3DLPSIP J0ss2ig 0| V3
ABNS ¥IMOJ gsﬁg@? L Alddns uamod e [P o (ual) e e wpns| 63
‘BURPSYDLRIS PO JOL |ddNS M0} (L) osUes diis} 3UsuD Joomino| 93
M6 MX9 L)
JoMO4 3L 0} Po|[oysuUl 8G 3T ANILLIS A0Dv4 Yoy (€1 J05uss Ay JewepUD| ©3
LPYIMS LOOBI0I] 60T m L ._ Eusasﬂ T TRy TP TP T
— e UORIE0. 40310 JKp|ds g
ool |} (e
uo zemod 0] SEys pinoq ouco w15 Eyogec S g a
G o)) I )] ‘o Jemod sy upw of w01 y001r e U/ri/el By MSH
- <] S | 2900 Fsieg R oo o|H
pJooq [oJjuO: piDog [043U0D =56
ovia lI_rZQ upw o upur o R —
F—99¢-9sl—9s| ONILL3S
w w0 snc o sea B|P4uCO Sm Uy AYOLOV 4
}un Joopul jo pJdooq Imf OZ HP)@\:J@,L S Y [y Yo Jamod sy uo pamojp  AjUo b siERWDLd NusW —
[043U0D Ulow O] ‘ BUR}®S PpUD sugjaLUpipg|Dlex buikleny m ER woDZ> )19 no mom
Jun Joopur jo piooq - - M > »Bubp ML v ox ox
- |043U0D LD © 6 ‘SEpd Al < F & QBuweyowor T 5 F 7
jo ulyonoy} ploAp O«ACUQ julod—IpPq T v 2
[euBie yyme zano) posos o 30 andyis poV8ineLl b in \]/ q 44
21y Ajuo opiAcIN Sli0d [BUIILS) BUJM 214, 1L 30, BUB ZH. JL8.'ZEHV. W SHWCY B21NG ysnd pUD ESuiE Siakd)
JOOEIND Dy YBnouL) pe)ionu0d e jenul PEO| 8y} ‘Yz 0 uBy) Jejeeub S jusnnd ) _— — — —
Lo IS 68U} I ‘Y2’ UEL SSS| BSPSsU S| JUSLino PEO] [BES |NE .
‘pepunail o4 150w ‘Uod pePUNOIB © Jo [Ejeul €111 1l ‘Beo| [Bwisxe ebejoAybly vz || (1043000 dais Bu0)HEl MME ZeJnbly (1941409 do3s 934uL)HEl M¥E :lenbi MCEE_|
"POPUNCID o8 jonu jusuidink'| il i 7
2E R ==
L FLON SRR
I T I I T
- — . R Rl
oy P S PUILO QKO B |29 S 40 10 pomssey » = 222 22
U8 Jlun J0cwu| Usemson g uojwdunmog | 3H o081 ZAL gy % e N T7
‘5L ThaL AL 40 | g eysows drigoog | € X — L4
oy (z3aL) Josuas simpiaduwial| 1 oot ntoog o EH _ i
Josussduizy umop Dy Jejom paoudog| gy UMl gZ) Z) 440 PloAu= W Luemmu, z > g @m# b
“ON=U0l}oUN} 50V aAIDA BUIXILL D1UD1}08|FHAIDA Buixipy MHQ *o) Hel il 2|0 Hovie | rema] - o T—r
o, E -
(z191) Josues-duisy Auoy 1e10M m(,,i {Aiine mioy) sAlEA Kemes BOZUON|  ZAS IS ssouppo uno 5| ° M a4 Im:mH A CT— a = @ Wmo;ﬁ 10} pJpoq m%
:S3A=Uooun 50V Kfieus ejos 25 ssappo y i — g rNg] uod UDI‘g §3d _
Jwnd 1ejog. Td 440 JuaLno o o a4 z/ M E g 3
e ejos avsusertue) eps | s B S 0oz 0 St o) | s oo Zla T nous | H =
ney (14 osuas s i W) o8 | 43 | | (gl piey) s Joreeup epising od Comre SN o
PYES T e T NO/ND |~ JOMIHS T g 5 poat | E Cffg|ma i
Uopoejo [ENSNUR G ML - 00 AL| ad xofdwind psads siapLoA=L/ | BIA H & ToT 5o
= i) [
wojjosyou By oo} enjeA jumL - no~myl| &d Xoprdwind peeds eiqouoa=0/0| | 8 .
e 0 | HeLWm | HeLwowm |2 a| noa s ol lo
Jiney (zmL) PLDASG PR 59 Zla — (e 2|z
Josussdwe} z suoz 4oy sjem eno| & O T e, vone| ¥ sl e o TG 719 309K 5 m 7
AT, (eLosuss dus) woow| SH Jaje joy Jjjsauiog HD Heind 15 NOY 10V
JIve} (G21)J0sUas #ila) seb JueIablaY| ¢ €IS T2l [EUCTHINY | SHV PO D P e I mmm S Eng‘\ﬁ 20SNO 10SNO|
«_EEV._E::ESJ_”“S»:S!-P NO 440 | 3ng UoIjDlagpasbanaq I qumm,x,umﬁu\m\\of = = jm! 7
[US]Ts¥=Y Lo b - — —2 5 —O@‘u. 0 0 Oéﬁhﬂ@ ure ——
Jjun Joopu| ™ HW uzu% HOBAIPUION M%m SHYPUD HEl 1043M=0/0) o uiZH_|aW.Hqu s wn .“zﬂﬂ “__é N aspyd| Joj pupoq mw
ey woszz umloapl] F | |5 n0guoljpiedopesoa.nL| ,oim“oawﬂwwﬁuﬁ,u5 « [om Co——wepen]), e FrATO =[S oyenuly 80d o
sfé&g..eksﬂhﬂﬁmu B [es]nA3 S5q_buiyoldo u03 ders—su0)1EI=0/0 EIE[BIT]ETE
= QO LW NS-GENO yyms on ™ 2 Qe WA
| 3 | Aicpon. 0=440 1=NO s
3 ainby_ayy _ses ioRs dia Aow jonpoud |pnyopKUO OIA
3oUsIa45) 40} 5| UMOUS
Ioois usemse ey Uogeoumaog | & [0507 & =y sirgpo/og|[0ML/SL/UT ML ainyoid bulim UL o
(o3 sewp ¢ Joushing) Moy Jolom| 03 WOTML/LL E m 33
uo[3e}old 0 e [Femiag OO0 E FYMOW=""g| gzl /ZL [ o iscozeoz]zieivoorszasy] e
SeNPA A1BdPdd  Jopoo wswes duiel] | uoisiey | 2100 [ epoo Aiovons &

J18VL NOILOZLO¥d ¥0 LINV4 3HL

109



1

X J1UN aAD|S | }un 2AD|g

Jun Joopuj |

CAER

00| o) HONZ'0

@ pesivel | J0}oEM00 O 84 OWAOSZ~(HSTRINIVG'0

VZ0=<| PE0}J0 el 8y LNALNOQYOT XV TVNIVSZL
310N

3dV.1 ONILVIH3

SA[DA 9

Buip

3Z3384ILNV

1Nd1N0 HOLIMS IAISSVd

by osoomiuduasumy o) 1103y SuosI3

olon UBIH)10150WIeY] Wooy Spotl [000/2pot 105y

NdNI TYONIS WVIDS

[rels]

D HHEIHEL

HV10S

wogozod|
514 09 (£11) 2013 1Lia) JaBUD DX 3|

S50

wyosiod ULy
04, 21PIedwIs) op S p JossBIGLs)

05155 103} FBOUISP "dN0Q

05055 043, 10§ons

Go0o10.d e nD_ossBidui

TosUas Ut Aol oy

UoR050.d|
21n5501q UBIL RIS dwindios

O5USS (11ia} USUID J00RING

Josuss dus) Jssuapuoy

ooz
55804 WO| LIRSAS dUINdI0a H

J05 s aunssal)

BUL 933 UBDW

Ugws aanssaid mo)|

s aanssald I

PO 0] 51) PUDTUO) 8 USeNTa|
U0gOR0I] ZHG K FDUAAYIP PRILS|

2 pUYDAY 0514230 SESDLY

U0§oa101d peads 0507

230} pupOeY

150} UoaY o

WU P SN

11UN 00 U] USBMLEG}IND) LOJDIINILILIOY

0392610 #0] 00} 51 860107 5114 9]

iring diagrams - 6.1

'papunolb aq ysnw juswidinby
"BURORYILRO3 P ALY 4O £ [ddNS
13m0 3L, 0} pa| pysUl agysnL

Uo}IMS LOI3}0.1d 360705

uo g&mmﬁss

G exE] [Im 1| ‘Lo Jemod

L™

ey
_
yova | INJ

}lun Joopul o pJpoq o ‘counpi
|0J3U0D UIDW O] HEl ON ¢ 4

ddNSAHIMO LINN §00dLNO

OV A0YZT-0ZT
AHdNS ¥3M0Od

“feubis youms
ey Ao epiraat spol [puiuLe) BULIM 214G, oL J0s PUB 2. b8 'ZSHVa b SHVGP
I0}9ENU0D O YSNONY PaIIoRUCO 54 ISnikt PEO| SU) 'VZ'D UBY) Jejealb s Juaund
7 PE0| 8|6uls 6L §) "YZ'( UBY) SS8| BEPSEU S| JUBLING PEO| [BUSIXS |IV'E 7
“pepuncil ex ysnui ‘pod pepunclb & Jo [ejeu s1 ) ) ‘peo| [Eusepxe ebeoA-ubiy V2
"pepuncib eq jsnul juswink ),

L

e

EEsEmen (7)) OV A0T0te
RN DRAOLBRT AlddNs ¥IMOd

wo Jemot o}
S eofe 13 4o Jowonl

un Joopu Jo pnoq
joapuo> wpw of

(jo43uod deys auQ)HEI MME Ze4nbi4

(loyuos deys sauyl)Hgl MY6

~NE AGLI-ORE  [Popurcsd o0 semu wuawdrbs

TPRSERT O AL
1642010} pol e
]

pinoq [o3uod

uiow oL

U0 Jemod o senup

e (B2 0 emod Jeyy

Jun Joopu; Jo pipoq

[0J1U03 UPW o

NO|
[zno]
o]
1jadnbiy

N0} (a)/S1)|
05 USS g} BB PSP JoSSSIGUOD)

3noy (4Y/91) OSURS g UoRans|

ol o) Jeopno|  Nv4
U6§570/d 6T PR UBIY XI4072u36 O] e R TETE e
L0g92301d 8601108 MOI XI4013Uab O] : -
6358151 5PN Eom«umwmﬂmu o .Q,NMQ
PO BUIo%S UL aduiog
10U | U U0Ro0.d aINssaid 0| Sau ¢| SNPA AYM—b| AV MY
SSNULI G2 | Ul 9F 533 supuod| 3000
4%y WO dd33|
T e o
a0 EAPA ool || mm 1ds
€ Z 1
0|0 |0 ||BRA |oNon
NO

T\mmN\mm —Gs| INLL3S

3110y (L) JOSUBS U, FUBGUID JOORNQ

110 (1) Jo5Uss dWis) o5 Uspuoy)

Uo§02403d UBIY O 3D wiah
Wd]) BIrPow Jeonpsun.|

5N} 83d Q3d]|

UogomoId 0TI

Vis 2 piogec e g d
001="pi001Z g WAVEL
SonpnARdoig | 500 o8BS ARl

jo bBuiyonoy pioap oy
pesop D SD LonsHAS PalbinsUl UD um
SW}ING Ysnd puD SSUDIIMS SU} S}

T

BIPRUCD  SUM

AJuo s smepEUWD.Dd NuaW
FUISS PUD SkjalubIDd [Peiex bulkeny

'S}Dd  BAl|
(d3ai0d-1Pq

Ad01OV 4
b @ NEN
Lot Mt |
L1 0| 0 MMZ I
c—osjz—9s|L—95 }MMWWMM

il

m
m
< .

M(,éouvxm::a
oup Jo ady
JEERTE

T
ol
>
2
Ix}

PLV3H
€LV3H

;s

L—L1V3H
2 —L1V3H

[NTIoEE:]

NMOXE

P 5 Po0 NEO 2109 9 4a 14 Ponlosey
uz jum 100puf usemyey jnfe} uopeoumuuiog | IH o e G 0 oW [ oo drojong
1oy (Z3q1) Josuas aJmpiadwa) UL oML
105Uz iz} UMOp Dy J3om paouogl o UMl 821 2L 440 -
‘ON=uoR2UNy SOV SAIPA Buixiw oluosyos|3[sapa Buxip v m
3Inoy) =
() v o mon || [0 PO S o peon| TS REx 3
:S3A=Uolouny SOV bious iejog % 10 Tusiing [an 20k )
W} (Jsjos iosves ey ojo | & - IH.HN_.“N T4 sy geay m
ey (pauceuse duey dn mJsung | 3 | | (qddne pey) uink JajeInoun epIemMO Lr'] &
D2 >IN0 pu uogoejoMl dd. seu eanyl | 4 ¥d NO/NO J5NHG 0TM) w08 posa | I o
WOJoe)aM [EnsTUN U] ML - 0 ML| dd Td xop‘dind pasds a|qoLioA=1/| 2
S dRnd G
b H40/440
uoposjoud By 0oy enjea ju~m) - mo~my| [ Sd Yaums ejoway LA xop'duind psads 3| | |z
Jiney (no~m1 piasues due) Jejem jeiing | VH o“os%swmw :.&.Nﬂ 440 HaLam °
uney (zm0) (ersOulIB}oROul [003/0R0M 166H PlDARQ i [
nsussdwey Z sucz Joj sejem jepno| S.&Lﬂ_,;sm zoo,w :mm 440 o v “ sinoy 4z =
._..m:n_.feo..ﬁ!s:.s& H 43jEM Joy Opsawng aHa 3poW MHQ Pup
yime} (g21)iosuss duis) s26 wey| e G203 156U FUORIPIV SHY spow 1024 101 Sy =L/ Iy
e (z1): ik | & | [NO 340 o uonbmedopasoensq aimby Hal ynmM=0/1
Rkt I B EESIEEG) WoBd0 [PUIBN | [y oo 4 12 Siim=1/0) | o
TN Joopu| Laamax m EESIRNS sag  |SHYPUO HEl 3nouum=0/0)
ey woad33 jun soopur | 1nd o JoRpedo paspau| ((lo13u03 dajs—aa.ul JHaI=1/1L
. NG | NO 1005 dojs—onjhigi—1,/o| &
wopourgow hEa._=Eaman“H N 95 |NA3 BROUSq Bunbedo (1ou00 de18—sU0)HAI=0/0)
51 QRO LW NS—FNO ey owes
[ unsi (G L)iosuoedus yusi Jewm| v3 | ey | 07440 .
[ me) (3.1 Juosussdme; Jejem jopno jeuts | ¢3 | 4 da /ow jonpoud |pnyooAuo
Jjun JOapY| pUB — 90UaJ8)8J J0J S| UMOYS
setpipoo wsomgey e wopsoumumog | Z vBL = Py ouepsvg] O L/SL/UTIL sanyoid Bupm oyl
(33 30w € JeyBhine; Mo JBIEM| 03 IOTML/LL 1= 2
‘Uopoelald 1o Jine] [ fepleig B0 E Y Y00 tros/sa] [ o Jieeozeoz]eziaivoosszon]]
I18VL NOILOTL0Yd YO LM 3HL Sanion A3edold ppoo osuss dusal] [uorsmay | 9190 [ opos deyoos]

o
Yspe, [0WT

=)
=
[}

1
a

)
OO
(s}

=)
=
o

L
&

A~
o] 2
al2f =
zl=||=
;‘

3139_iD3H
91v3H [¢¥ NI}

SEIE\\.Hﬁ

Jjun JOORU] JO PIEOK [0JUOD U[EN  OH

3

MOT13A]

%9 Y05H

LIV3H @.‘\Hﬁ

f@—EI}E&H—PRO

NOV 10V
20OSND I0SND|

asoyd| Joj piooq 15+
Lmtﬁméw%m_o% @W

10



81T

iring diagrams - 61T

[ Nmssiwsiman [ N | 19519781 P2103UU0D 240 Buim BAN| |5 S.nioy _89d d3d | HA
«wun sl L yun saois e pRE——— PUD sim [D1JNaU 10 SSO| 8SDUY e Donosdusy_ BICSTOH BHS 1o
o) pamiba) 8| JOPERIO O¥ SN . VA0SZ~(HSMRINIVS 0 0w L U uonosiold emeseld mol e £ | gy Jonosy0.d Joyow uoj og | 64
VZ =< 8| P60 0 el el ANdLNOAYOT XVA TVNIRIEL M) 8IMPOW 534 | IH Uo1y59301d (Wdl) einpows ssanpsuoiL | 9
F10N Seynuim 0zl Ul oW sawm ol | nn Uonosyosd UBIY oo} “die) sbuoudsp dwed | v
1M NONa33 wun Jooping | an | [Rono210id yusinsiens iosseidwoo| £d
Jajjoipd j1un Joopuj Gonoum bW Josues emsseia | GH uopyosjoid yoyms sanssaad ubi | bd
a Uoiostoid yoyms sansseid mo | Od
I onoanunos yun soopus pue un om0 § uoioejoid eboyA | LH
peads Buyes sup pup ool 3y | &1
T 3INo} JOY0UW U0} 50 [ OH | |ussmeq uonastoid ZHgi< soteseyp pasds
: DloA_YBINDISOWIBY] W00y apoww [00D/apow auuna SSBPI0M0 inesaid Bl uvestel o019 059 34} PUD U0 B | g
@ ® ® - — usamiaq Uooejold ZHGIK Sousieyp paads
W pivog Jo1juco Ul
3dVL ONILYIH-3 PO aisg Lbhsuni b doobiunuiios| LH 1Dyoaj0)] @Uanbes awld | 7
IZ3 AL LNV Wun, Joopano puo xog—oipky | g uoroajoid peeds a7 | S
3 AL EIORD: 2 wooUmpW 39 | 47
I WITICULNCO FUM OL LOINNOD H uonos104d 8bpyjoa mo| xuipJsusb 9g L4 3 ubs ks dwnd
T TV rtre e u0100301d enssoid ULy wiesds dund
UOROUNLID W 106Ues: H Pt 302 HuoRdejold abyjon UBIY xLyDIeUED DQ
Uonounspu osuesdwes (uD)aL }IUN 100PIN0| 63
uooeyoud aunssaid by wuesks dwnd ||
dfiNd | INOZ0 dANd uojjounypus sosuss-duwsay y13un Jooping| 93 103 Uonastoid aboyon Mol XIDJURD OO
SRE30 N Wovinmosasin | SANdAVIoS LdN WENISIVIoS uopauny o sosues dumy EE] Uonaatoad sinssaid ubly | 01
1NdLNO HOLIMS JAISSVd ? dAnd UVI0S [Py ——— g | |uussAs duwind sl uopoayoud sjnpop
IND LIND SoeIe W o1 ~dwm (R smpew mpeieil| 20 1013993014 O UORIUN} P ordsid
— NE ASL-08E HONPTION 10 HoRRImIEN forq  T1avL NOLLOILONd ¥O L1Nv4 FHL
r = “pepuncib aq jsnw juswdinby
PopUnOD 24 yenu iy mmmm [Papuno.b 2 Jsnul uewidinby Josuas ainjpJaduis} HL Gvﬁ%mmxommmm\mwm dl
ﬁﬁﬁm,ﬂggﬁé et aﬁ%ﬁgﬁé e ggQ winyos sosseaduioy 0100175 e
= LA LIAIdEEDPa] RO B4 O} PR |0}5U 3Q 5l
it o W El i i d0suss enjo.aduiey dl SBNPA A8 d 8po0 Josuas ‘due] |
w0 @ 15NDyxa J0ssaidwio)
o Jamod o) seu Jsswod 0 seup ONILLIS A¥ODVA
40 demon Jepy =0 G N2} 1M ‘o Jomod saigy . m!._%n_ﬂ QMEw!J sl o ) o
= J08eS
b Wi J00MNO "
— o ey J08U88 Budig VELEL (0] L
pm %t:: Joopul jo piooq o ©
fonbos uimar o pioog oy oL SAfEA BIOU3I0S 9AS/SAS
W o -
Hgl ON :¢eunbid wana eApafemy|  Zd15/141S o o o
<L G vjE i Y 4o Jamod ey J01esy v
PUB IS PO AQHD B 1109 S0 40 — UBLIO OV 119
T [0y = o e Nﬁ%ﬁ\i Jeujue) seeue-p Big x| £—9Sg—9s|I—9s
sosuss aimoseduial] F i me — g El mﬁ\% Mun Joopul 4o pioog n Joopu; jo punaq osuss sinsseud YBIH N3S-H
o~ H10E 450 jo3u0a W of _
BAIDA_Buixjw 21u0J393|3| aAIpA Buixip xm = p——m] om 1043403 ulbul ol yoyms eunssead mo/uBiH | O¥d VO¥d H o o L
(Aiddns pioy) swisa Aom-e Pszoiol| CAS IS on Ay pRo {ZEND Bupsey eSeUBID | ZIVIH/LIVAH
ABieus 18105 o8 e o
i s ¥a | | NO[44O[ind o uonesdo paspeneq = 2ZND 2ZND Jojous uej 90| NMOQ/dN NV
Feuz 0 | |330]340 WI105d0_PUBN [ IND) e ] zwaz) | O | O ©
(s ) hare o opiEng Rl : LD Jossaikios JeyeN dNO9 SNILITS
s pod i od¥ pia | ¥ | . . — — —
i prog)immnd z ooz sa | [No [ No |[MOINC venosde paspasul)  (1043u00 dels auQ)HEl MME  Ze4nbig (losyuos dsys s34yl )Hgl MM6 112dnbig EL 3000 £ SSETSSL—SS|  \yolovd
Sund poces aMEUEA diind - —— —— —— —— =Vt ——
Buiyoie, I,
g/ | [ 951Vl ROSS 2unnedo “[EUBIS oINS e AjuO epAQl €108 [PULE] UMM Z1 4G, oLL 4G, P ZH, o1, uZSHV. L SHYGY r J5]|0JUOO UM Y} UO pamo|o  Ajuo ai
IPEWOD O¥) LIDHSYDI QRO LIS—CENO “J0}EICD D YONROUR Poj0U0D S 1Shu 20| SIf ‘YZ'0 U Jeyeeub sl jualing weo) sibuls Su Ji ‘VZ'0 Uy SS8| BepasU SIIUSLIND PEo| (B2 IV'E | SipLIDDGNUSW BU}}S8S puD Sispuibnd [DExs Buikeng |
S MO L] .Qmu 0 poniceey v “papuncil s jsnuw ‘pod papuncil = Jo [ejew Si Ji Ji ‘p0| [swsxe abEjjoA-ybNy V' Bod oAl ,4
o e e | 0 |2 [oicow avood € "POPUNCIS o4 JSnul JuowdmbI'| | soBuyono: proro o3(ad juiod—Ioa peso o so yonpNs !
. L3 Y008 ON e ©1D0|NSU] UD Ymsuoling ysnd pup saysymsay) 931bied0
s el RNV 0 [ e = T JION [ Poipineul up hmsHonnd HSNS PUP S9UAMESH PR )
pon smmedue [ HQ 4o} HEIMHA 40) Hel e
et SSepp0| sEeipPD Uo 5
Josuss-duwiay ukop ém@wuw@ﬁw& - o | o sy NV, o M.. ! ame 03y
)
(@01) osus ) A e =]
. No/ND 9 Be @
ey G xop'duind peads (qol %3 ot ovi8
B
gﬁnf.cs!!!l!sﬁﬂ B | 1120/440| xopduind peeds eigo; N peng VY
21> ML PUE oSN ad, soup soial| = m.._m a0 s [Dxove
UoRo8j0H Enenun U ML~ NG L[ dd- ® 1
FooomeY, M| a0 ehhou vz Jowe| | ER o w3
opejoid By oo) emeA T ML im0 ALI| Sd 0 dung pois| 0 dung 11| mm ™ 2DUNOS Y H
e} (no~mJuosueadme) Jsyem 19pn0 | WH w0 P 20 a“"m WNOLL k0¥
i apow 308y Joj SHY UM =1/ wm
Jdosuss ) Z SUOZ Jo} J8JEM 181D W=0/1|VE 8 Uval e —
Hal WHm=0/| o | H [
T (e Losuos wuier Wooy | SH_| | ounby | spow 1004 105 sHYUIM=1,/0) b O¥ o
1Iey (gz.)iosues duia) seb ueisbuey| oy 3U1 " |SHYPUD HEl 1noUNM=0/0) 3 mo @ @ L 189 199K
e (21 Mosuesduwey g weseBiusu| 24 o deys—seIuL)HaI=L/L mm eET s ims T N\ [orio—]
Hum Joopjmo pue uod dejs—omDHEI=L/0 |+ o voa v s [ = auval 19T TBoH 271
Jun Joopu usewyex ey uopesumuiog | OH (lonu0> days—auo)HEI=0/0 [ 3 mmmm sk @\ —
18 IUEL| 199 J08H
Jineg woad33 yum Joopu)| I3 tto 1o Wy mmm feznol———C=mey ™y
‘uogsunyew QALY Josues' e Jeysm el | | dia OnaT o1
e | Tun oopur jo isow jaguco weN [ 4 | dl
o =0 g HLe=— =
uneg (11 osues duia) erem yopno jeud| 63 @a m o BEfIdNOO -0 m@m 1783M0d | a0 ey = WWUMM“M
Joopll pus
J8)0uu00 Us ooananacy| & st s ez L] = HpH m QY08 AR
MIOHUD UaaR [NB) UDEDINUILIOY 3 S| _ W0SsTdND
g3 sou ¢ lousine; Moy seiem | & = 8 [snd[Nalirzng] 6o N0l
o €8 T Gl
e N BA SNO
TV NOLLOAL0R] 80 LTVATHL ninvi3a — e NoEH
2 ‘°o $2191¥00£5209 1 nas -+l = =
1£°20°220¢ i fo— R
UOISIAS Y 210 bpoo A1010D4 YIS USo30ig sBeges] eﬁME W

m



Wiring diagrams - 9.1

Fenrite core Factory code Date Revision
BLACK K%T
16025300006655 | 2022.01.28 B
oNe s
] ! — o CODE NAME
152 oy S % CowP nveriar
iCN‘H E3 Il |l ) EFAE:"ZWIDONN D
13 :g;m HEATY/HEAT2 | Crankcase heating
= 4_ sm H_PRO/L_PRC | High/Low pressure switch
INVERTER COMPRESSOR i & HSEN Tigh e
DRIVER BOARD = " 2 FORCE oM — g Big 4-phase terminal
® W % S @;‘?« W = {:‘;;_.
w comp § om ot %‘@ HSEN STFISTR2 | 4wayvaive
CN8  ONg CNS O3B SVE/SVE Solenoid valve
lont2 cma ouu — g a ) o R o
op = eI il ol A
% 1 \ 6 ‘ BLACK [WHITE| T4 Outd persiure
(F__™ Fenite N Ferrita core = . H_PRO sensar
Farrite 5 = -axhaust
‘ _-ﬁm /) Femts core ™ ™ ™ sansor
[gm LPRO 314 TH Somer retum
%w%u %Lr P w53 AHS ‘Additional heat source
CN204 ©N205 CN206 Ferite core p g E g DHW Domestic hot water
‘ | =g EVU Commercial powsr
\_|mmg  FILTER BOARD E o o swiich
KMSKM11___ | AG Gantactor
aND !{@‘% H Zs) [eneaE == oTon MT/M Remate swich
cn e® 25 gﬂrzmm “@@—«:ﬂm PUMP Variable speed purmp.
CN203 CN200 CN201 CN202 ;5 st s N =0 C 18] Pc Zona 2 pump(fiad supply)
) SST S . On DP P T — "
B wé_!‘gL:% i; Gbam 1T ot ] - Z’ﬂ.dummmw
Veaets | ol 58 st NI e ool i e i O
- o o
E’Funfﬂ'ﬁ E% - lﬁmsoxcomm 51 EECM fegeitiies :—s’ :‘:‘;:’:;
="aminct 1] JioigNieil °8 :‘ SVI—7 | Motorized 3way valve {feid supply)
& §§ 33’7:‘ 7 Mixing valve[Electronic mixing valve
’ BPl5 A swarr T W
= L.J ﬁij :mJ Ri®%idl s, [Temperature sensor
2F — 2. Teolar
’US;‘ § ggfm@ DF Gas boiler 0—10V control signal
% E o Temp.sensor code: Property values
ﬁ[f,: W <p| 2 Boo/554100K . Ry, =10k @
b A EE } e » -
FAN_UP felafelu® 83 TW N5z |BoroF3970K R, =17.6k @
zzﬁt:nlgh-uomo:uml Ioaﬂ, IF It s md:l grounded port, must be —‘
s ora groundad.
POWER SUPPLY 3.All axtarnal o u:!c!ﬂlism mrhmhummmmnz&hmm CN35-SMART GRID
380-415V 3N~ 4MAHST "AHS2", "A1" "A2", "R1" "RZ" and "DFT1" "DF T2" wiring terminal ports provide only the switch signal. Operafing behavior EW | SG
5.Expansion valve E-Heating tape,Plate heat exchanger E-Heating tape and Flow switch E-Heating tape share a control port. Increased operation output ON | ON

- CN30 Nt ON | OFF
Lﬁk@ Pratection Switch SOLAR PUMP £ Normal operation OFF | OFF
’7 must be installed to the Power CONMUNICATION Decreased operation output OFF | ON
Supply of the unit. J ATBIXTYTE]
i

SOLARPUMP | OUTSIDE CIRCULATOR Zone 2 pump

PUMP ORZONE 1 PUMP DHWPIPE PUMP

After power off, it will take 5
minutes to power on

The wiring picture
shown is for refer-

ence onlv.actua Mixing
Iy I N Valve }
‘x‘lj:u(ﬁ may vary. [ DESCRPTION |
) [N | NORIN_OPENTERMNAL
[N NEUTRATERANAL
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FOR OVER 30 YEARS WE HAVE BEEN
OFFERING SOLUTIONS TO ENSURE

SUSTAINABLE COMFORT AND THE WELL-
BEING OF PEOPLE AND THE ENVIRONMENT

www.clivet.com MideaGroup

- :
sscuiveT

CLIVET S.p.A.

Via Camp Lonc 25, Z.I. Villapaiera
32032 Feltre (BL) - Italy

Tel. +39 0439 3131 - info@clivet.it

CLIVET GMBH

Hummelsbiitteler Steindamm 84,

22851 Norderstedt, Germany

Tel. +49 40 325957-0 - info.de@clivet.com

Clivet Group UK LTD
Units F5 & F6 Railway Triangle,
Portsmouth, Hampshire PO6 1TG
Tel. +44 02392 381235 -
Enquiries@Clivetgroup.co.uk

CLIVET LLC

Office 508-511, Elektozavodskaya st. 24,
Moscow, Russian Federation, 107023
Tel. +7495 6462009 - info.ru@clivet.com

CLIVET MIDEAST FZCO

Dubai Silicon Oasis (DSO) Headquarter Buil-

ding,Office EG-05, P.O Box-342009,
Dubai, UAE

Tel.+971(0) 4501 5840- info@clivet.ae

s
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=
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sale and assistance

Clivet South East Europe
Jaruscica 9b

10000, Zagreb, Croatia

Tel. +385916065691 - info.see@clivet.com

Clivet Airconditioning Systems Pvt Ltd
Office No.501 & 502,5th Floor, Commercial —I,
Kohinoor City, Old Premier Compound, Off
LBS Marg, Kirol Road, Kurla West, Mumbai
Maharashtra 400070, India

Tel. +91 22 30930200 - sales.india@clivet.com




