
FULL INVERTER HEAT PUMPS



HP_OWER The Investment

The road to innovation is much simpler than one can imagine: in fact, 
today all one needs to do is rely on the new energy system of a full 
inverter heat pump; it is enough to rely on HP_OWER.

The path that leads to the choice of HP_OWER heat pumps has been 
developed over six fundamental stages; the target to reach is called 
INVESTMENT, on the environment, the future and saving:

all-in-one
boiler and air conditioner: HP_OWER combines them both 
into one machine. It results in easier installation and has less 
maintenance, with operation guaranteed up to -15°C.

extremely high efficiency
Unical heat pumps produce almost double compared to the best 
traditional air conditioning technologies, therefore, thanks to the 
full inverter technology, it guarantees the same comfort at half the 
cost. 

A winning combination
in order to supply HP_OWER, you may opt for 100% clean energy 
by combining it with a photovoltaic or wind energy system.

renewable energy
80% of the energy used by the heat pump is completely renewable 
and directly drawn from the air, water and sun.

stop to the harmful emissions
Energy used by HP_OWER is clean: the CO2 emissions and all 
greenhouse gases are drastically reduced.

less petroleum
relying on a heat pump means reducing energy dependence from 
non-renewable sources, such as petroleum and fossil fuels.
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intelligent
HP_OWER The Investment

model

Power in
Heating mode

kW 
(max-min) 

Power in
Cooling mode

 kW
(max-min)

COP EER

HP_OWER 60
5.99

(6.50 - 2.40)
5.69

(6.20 - 2.30) 4.28 3.98

HP_OWER 90
9.49

(10.30 - 4.00)
9.11

(9.90 - 3.70) 4.22 3.88

HP_OWER 120
12.25

(13.40 - 4.70) 
12.06

(13.20 - 4.60) 4.24 3.98

HP_OWER 150
15.06

(16.40 - 6.30)
14.66

(16.00 - 6.00) 4.20 3.90

The energy efficiency improvement 
and development of renewable 
sources are the basis of the process 
of upgrading systems: the Unical 
HP_OWER platform, which is an 
innovative, high-efficiency FULL 
INVERTER air-water heat pump, is 
founded on this goal.

The new range, from 5.99 kW to 
15.06 kW, is developed as a monobloc 
solution for outdoor installation 
that includes a hydronic kit that is 
equipped with:

• winter heating

• summer air conditioning

• D.H.W. production

• operation combined with systems 
that have other traditional or 
renewable heat sources
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A heat pump is a machine that is able to transfer thermal energy 
present in the air to a thermocarrier fluid and, consequently, to 
produce hot water for heating, or for sanitary use. 
Operating principle:

The cooling fluid is pushed into the heat 
pump exchanger (called evaporator).  
Here, all thermal energy in the air is 
absorbed as a result of the temperature 
differential. 
During this process, the refrigerant changes 
its status and transforms itself into gas.

Pressure of the refrigerant in the 
expansion valve decreases further, 
bringing the liquid back to its initial state, 
and ready to continue the cycle.

The refrigerant, then, in the compressor, 
is submitted to an increase of 
pressure.  
This causes an increase of temperature.

A second heat exchanger (condenser) 
transfers this thermal energy into the 
heating system and the refrigerant is, once 
again, transformed, thus returning to its 
liquid state.

Input
blown air

Output 
blown air

Heat pump
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EER ≥ 3.88
LOW CONSUMPTION - HIGH EFFICIENCY

guaranteed

•  the COP coefficient of performance in  
    heating mode :

it is the ratio between thermal energy output to 
the user and the total energy absorbed.

•  the EER energy efficiency ratio in  
    cooling mode:

it is the ratio between thermal energy deducted 
from the user and the total energy absorbed.

High-efficiency

COP  ≥ 4.20 
LOW CONSUMPTION - HIGH EFFICIENCY

HP_OWER is certified in the group of 
high-efficiency heat pumps, boasting 
coefficients of performance that are 
the best in its category, thus falling 
under the "virtuous" elite machines from 
an energy-saving point of view.

Type of

Heat Pump

Outdoor temperature

°C

Indoor temperature

°C

COP

2010

AIR/WATER
input dry bulb : 7

input humid bulb: 6

inlet temperature : 30

outlet temperature : 35
4.1

PERFORMANCE OF HEAT PUMPS IN COOLING MODE
1. Minimum values of EER coefficient of performance for electric heat pumps

Type 

Heat Pump

Outdoor environment

°C

Indoor environment

°C

EER

2010

AIR/WATER
input dry bulb : 35

input humid bulb: 24

input temperature : 23

output temperature : 18
3.8

PERFORMANCE OF HEAT PUMPS IN HEATING MODE
1. Minimum values of COP coefficient of performance for electric heat pumps

A heat pump may only be defined as high efficiency if the COP (Coefficient of performance) responds to 
the most restrictive standard requirements. By means of laboratory tests, for each model are calculated:

COP 
HEATING MODE

1 2 3 4

High-efficiency
Low consumption

High consumption
Low efficiency

                   ≥  4.2

 COP

EER 
COOLING MODE

1 2 3

High-efficiency
Low consumption

High consumption
Low efficiency

 ≥ 3.88

EER4

Thanks to the "Full Inverter" technology, these coefficients of performance increase in modulation 
operation, intensifying the system's efficiency and energy-saving, thus further reducing consumption.
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full inverter system
The heart of the

Intelligent use of  a renewable 
source of energy
The "Inverter" technology applied to the modern air-
conditioning systems has introduced the concept of 
modulation systems using electric motors, such as heat 
pumps, in order to respond to the ever-increasing need 
of the energy efficiency improvement of systems.

Unical presents HP_OWER, an air-water heat pump 
constructed according to a revolutionary concept, that 

introduces the new "FULL INVERTER" system with 
modulation applied to the compressor, central motor 
of the machine, to the fan motors, to the actuators of 
the lamination valves and to the pump of the integrated 
hydronic kit.
As shown in the figure below, this ”FULL INVERTER”  
technology, applied to HP_OWER, allows the 
attainment of exceptional significant consumption 
reductions when compared with equivalent ON/
OFF models (w/o modulation) or to common inverter 
systems (only modulation on the compressor). 

Ambitious goal: greater comfort 
by increasing efficiency
This is the ambitious double objective of HP_OWER: 
to give the system the desired set-point temperature 
in rapid time and to keep it as constant as possible, 
in order to obtain room comfort in every heating or 
cooling season.  The credit of this objective goes to 
"FULL INVERTER" technology.

 Maximum Comfort 
thanks to greater precision 
in maintaining the system's 
supply temperature, 
obtained from total 
modulation of the electric 
motors when varying the 
external and internal room 
conditions.

 Rapid set-point 
temperature 
achievement 
as power supplied to the 
HP_OWER full inverter 
system is greater than with 
traditional systems during 
the initial operating phase.

 Greater system efficiency 
Thanks to the pump modulation, which, acting 
on the flow rate with a particular algorithm that 
can be parametrised, allows to keep constant 
temperature difference, achieving ideal operation 
of the heat pump in conjunction with all room 
heating/cooling systems and accumulations for 
D.H.W. or combined preparations.



full inverter system

On/Off 
heat pump

+ 20%

+ 30%Seasonal efficiency

Inverter type 
heat pump

FULL INVERTER TYPE 
HP_OWER

Savings

Standard high-efficiency kit
Not only "FULL INVERTER" technology: HP_OWER 
was designed with the aim to always obtain maximum 
efficiency of the whole system under any condition 
and operation mode.

For this reason, a standard HP-OWER is also equipped 
with a high-efficiency KIT composed of a 4-way valve 
with the hydronic kit and its electronic management.

"Full Inverter" and high-
efficiency kit constitute 
a successful combination 
to reduce consumption 
with savings over 30% 
compared to On/Off 
systems  and over 20% 
with regard to traditional 
inverter systems.

Changing the heat pump summer/winter mode 
and vice-versa, the control changes both the fluid 
coolant cycle (gas circuit) and the path of water 
with the 4-way valve (water circuit). 

This way a crossed flow between the water circuit 
and gas circuit is always obtained in the plates 
heat exchanger, thus optimising heat exchange 
in all operation modes of the machine: certified 
laboratory tests have proven an efficiency increase 
of 5% compared to a solution without this kit.

C.H. FLOW

C.H. RETURN

GAS PATH-WAY IN
HEATING MODE

WATER-GAS PLATE
HEAT EXCHANGER

4 WAYS

"HEATING" MODE

GAS PATH-WAY 
IN COOLING MODE

COOLING SYSTEM
FLOW

COOLING SYSTEM 
RETURN

WATER-GAS PLATE
HEAT EXCHANGER

4 VIE

''COOLING'' MODE
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make the difference
Compressors 
DC Inverter
Rotary compressors 
for versions 60-90.

Twiny Rotary compressor 
for version 120.

Scroll compressor
for version 150.

All compressors are 
equipped with anti-vibration 
joints and electric heater.

Plate heat 
exchanger
in patented high-efficiency
AISI 316 L stainless steel 
for water/gas R410A 
heat exchange.

Refrigerant 
adjustment 
valve
Electronic, modulating, 
thermal assisted 
to increase product 
performance.

Details that
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"All in one" 
integrated 
Hydronic kit 
Composed of:

  air vent valve 
  safety valv.
  inverter motor pump
   water filter
   flow switch
  expansion vessel
  high-efficiency 4-way  

    valve kit
    all pre-assembled.

"Full Inverter" 
modulation 
control boards 
technology Made in Italy. 

make the difference
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peculiarities

Cooling
and Heating

Start Assist
enables start-up of the compressor 
also with voltage
less than 230 Volts

High-efficiency kit 
with 4-way hydraulic valve: 
reduced consumption and 
costs

Refrigerant
R410A

Self-diagnosis
facilitates and simplifies 
maintenance operations by signalling 
any operation anomalies

Automatic defrost

Installation facilitated,
minimal dimensions

Digital control
on the machine

Reduced sound
emissions

Hydronic 
pre-assembled kit
Monobloc system

Auto restart
Automatic restart
in the event of a blackout

Oil Pre-heating
automatic oil heater
for the compressor

Domenstic hot water

Operation up to -15°C 

Dynamic set-point
integrated heat control with 
external probe

Full Inverter system



 
for room heating and cooling + preparation of 
domestic hot water

Timer  
operation timed programming 
that can be activated by an 
external control

Anti-legionella
function  
that can be activated by an external control

Moreover, the electronics of HP_OWER can manage:

Double set-point 
to manage two temperatures for 
heating and cooling system

+
-

External automatic
Summer/Winter 
selector

Port for cascade 
management

All Unical  
integrated systems

Auxiliary heater
for low temperatures

0-10 volts  
external control

External ON/OFF control

BMS external control system  
(Building Management System) 
Upon request, the microprocessor can be 
connected to this system

BMS



system
Monobloc

MONOBLOC SYSTEM
 HP_OWER

HP_OWER
(with integrated Hydronic Kit)

Fluid pipes
heater: water

Water terminal
unit

External unit
(without a Hydronic Kit)

Gas pipes
coolant

Water terminal
unit

Hydronic kit

Adjustments and accessories

  
D.H.W. PREPARATION kIT VIBRATION DAMPERS ANTIFREEZEDIGITAL CONTROL

The air-water heat pumps structure  
is distinguished by:

• monobloc system(type HP_OWER)

• split system

HP_OWER pumps by Unical are composed of a 
monobloc structure made of galvanised sheet 
metal with special epoxy painting for outdoor 
installations. 

If compared to the split systems, HP_OWER offers 
the following advantages:

  simplified installation
   in fact, it is only necessary to connect the 

hydraulic pipes between the water terminal 
unit and the heat pump during the installation 
phase, without having to intervene on the gas 
circuit

  smaller space 
   in fact, monobloc versions, having an integrated 

hydronic kit, enable a better use of room space 
compared to the split versions

  greater system reliability

Water 
pipes

SPLIT SYSTEM



D.H.W. production

Preparation of domestic hot water has never 
been so easy and precise as with the HP_OWER 
control system. 

  Management of D.H.W. priority 
The heat pump will always give priority to 
sanitary operation than to heating or cooling 
modes.

  Simplified installation with dedicated kit 
HP_OWER can be equipped with a "general 
D.H.W. preparation" kit, composed of a storage 
tank temperature sensor and a 3-way valve to be 
connected directly to the electrical terminal block.   
The control will change the 3-way valve, and 
therefore the direction of the thermal carrier fluid 
towards the heating/cooling system or towards 
the storage tank for D.H.W. preparation.

  D.H.W. storage tank preparation 
HP_OWER, connected to the D.H.W. storage tank 
sensor, controls the temperature of water and 
starts the appliance in priority mode. 
 

  Preparation of a combi storage tank 
Should D.H.W. preparation be carried out of a 
combi storage tank through combi (heating and 
D.H.W.) storage tank, the HP_OWER control may 
be programmed to manage all the system in both, 
heating and cooling mode.

  Differentiate temperature operation 
It is possible to adjust the HP_OWER operation 
by means of a different temperature for each 
operation mode, in order to satisfy all system 
requirements. This way, it is possible to adjust the 
D.H.W. desired temperature irrespective of room 
heating/cooling operation.

  Auxiliary heater management 
The HP_OWER control is able to manage the 
intervention of an auxiliary heater in order to 
guarantee DHW in abundance, always and under 
any external conditions,.

  Unical D.H.W. storage tanks can be coupled with: 
• traditional systems:  
    BISER 200, 300 and 500 
• systems with solar energy contribution:                   
   ENERBOIL 300 and 500.

Electrical resist-
ance

STRATINOX
radiant
panel

system

Domestic hot 
water

Mains

BISER storage tank

D.H.W. storage 
tank sensor

HP_OWER CONNECTIONS DIAGRAM WITH D.H.W. PRODUCTION



for every system

ENERBOIL
Heat pump and solar panels: the 
perfect union between HP_OWER 
and ENERBOIL storage tanks, 
designed to obtain maximum 
benefits from renewable sources.

In fact, the double coil heat 
exchangers of ENERBOIL also 
allow: 

 to connect heat pumps and solar 
panel systems also in small water 
volumes

 to double the exchange surfaces 
of the coils, improving their 
efficiency 

 to reduce the dimensions of the 
storage tanks for equal exchange 
surfaces

 to reduce switching on and off of 
the heat pump during domestic 
hot water preparation

 to prearrange the storage tank 
also with a connection for 
electrical resistance

BISER
The BISER range is ideal to 
connect heat pumps. In fact, 
it is sufficient to connect both 
coils of the storage tank to HP_
OWER, to obtain:

 Preparation of sanitary 
water with homogeneous 
temperature in all the storage 
tank.

ENERBOIL and BISER storage 
tanks are equipped with:
• Double internal enamelling 

at 860°C  and anti-corrosion 
magnesium anode 

• Inspection flange ø 180 mm 
• Total insulation in expanded 

polyurethane
• 3 bulb holders for thermostat/

thermometer 

TECHNICAL FEATURES

Domestic 
hot water

Inlet of heat 
pump circuit

Two concentric 
coils heat 

exchanger
for heat 
pumps

View of ENERBOIL cross section

Two concen-
tric coils heat 

exchanger 
for solar panels

model

Water content

Dimensions

Upper heat exchanger surface

Output of upper exchanger (60-50°C)

Output of upper  exchanger (80-60°C)

Lower heat exchanger surface

Output of lower exchanger

Max. working temperature

Max working pressure

D.H.W. production

solar panel systems traditional systems
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By way of an example, the diagram 
demonstrates a possible system for D.H.W. 
production with solar panels.

The thermal carrier fluid (water and antifreeze), 
heated in the solar panels 1 , transfers the 
heat to the sanitary storage tank ENERBOIL 2  
by means of a circulation unit 3  controlled 
by the solar panel control unit 4 . 

Should solar energy not be enough, 
the HP_OWER heat pump 5  will integrate 
with the ENERBOIL storage tank with the two 
coil upper exchanger,  to guarantee supply of 
D.H.W. at the desired temperature, always and 
under any condition.

N.B.: The installation of the sanitary 
thermostatic mixer 6  is required.

with solar panels
The ideal system



Today, modern technologies already enable one to make not 
only high energy-saving systems, but also those that are able 
to autonomously generate the energy they consume. 

This is what happens when choosing a heat pump: more than 
half of its requirements are already fulfilled by natural energy 
present in the environment: the remainder is electrical current 
taken from the mains supply network. 

However, if a photovoltaic system is integrated in the 
installation, the electricity absorbed by the heat pump will also 
be produced by means of natural contribution of solar light. 

Perfect union between ...

HP_OWER becomes the heart of an innovative energy-saving system. Electrical energy 
absorbed may be  produced mainly by a Unical photovoltaic system with Heliovolt panels and 
transformed and supplied to the system thanks to the reliable Helioinv inverter. 
Therefore, the produced heat integrates that one of the solar panels and eventually the one of  
the biomass boiler and traditional auxiliary one. The D.H.W. storage tank MULTIPOWER PLUS 
will, thus, be the distributor of thermal energy for room heating as well as domestic hot water.

Auxiliary condensing  
boiler kON

Combined D.H.W. 
storage tank  
MULTIPOWER PLUS



With solar panels, 
all the sun's heat is captured: 
TITANIUM, TITANIUM XL, 
BLUETECH 2500, SUNs are 
Unical's complete offer to 
obtain free heat.
An efficient solar panel system 
requires reliable components, 
such as solar circulation 
units and control panels. 
Unical offers a wide range 
of full accessories at the 
installer's request.

With the STRATINOX range, the installer 
has all he needs to create a system that 
respects the user's comfort, including 
Unical's guarantee of experience: 
operation at low temperatures is 
translated into less heat required and 
more savings. 

... saving and comfort

And if solar panels are added, the energy supplied by the sun will 
be exploited twice, beacuse the heat is transformed directly into 
hot water, available for domestic use as well as for heating. 

Thanks to its wide range of products, Unical can be an exclusive 
partner to realise your systems at zero consumption. 

Solar and photovoltaic panels, storage tanks, radiant systems, 
biomass boilers and heat pumps: 

Unical has all the answers for those in search of high 
performance, savings and respect for the environment.

Biomass fired boiler 
LENIADENS



 
Unit of 

measurement HP_OWER 60 HP_OWER 90 HP_OWER 
120

HP_OWER 
150

Heating

Nominal output (1) kW 5.99 9.49 12.25 15.06

Absorbed power (1) kW 1.40 2.25 2.89  3.59

C.O.P. (1) W/W 4.28 4.22 4.24 4.20

Nominal output (2) kW 5.35 8.50 11.56 13.54

Absorbed power (2) kW 1.58 2.51 3.35 4.04

C.O.P. (2) W/W 3.39 3.39 3.45 3.35

Cooling

Nominal output (3) kW 5.69 9.11 12.06 14.66

Absorbed power (3)  kW 1.43  2.35 3.03 3.76

E.E.R. (3) W/W  3.98 3.88 3.98 3.90

Nominal output (4) kW 4.56 7.49  9.86 11.97

Absorbed power (4) kW 1.47 2.41  3.16 3.86

E.E.R. (4) W/W 3.10 3.11 3.12 3.10

Electrical data

Power supply 230V/1/50Hz 230V/1/50Hz 230V/1/50Hz 400V/3P+N+T/50H

Maximum absorbed power kW 2.76 4.55 5.67 7.85

Maximum start current A 7.8 12.9 16.1 7.3

Maximum absorbed current A 12.1 20.0 24.9 11.3

Compressor
Type Rotary DC Inverter Rotary DC Inverter Twin Rotary DC 

inverter Scroll DC inverter

Coolant oil (type, quantity) mL mL Ester Oil VG74, 480 Ester Oil VG74, 820 FV50S, 1070 FV50S, 1400

Fan motor

Type DC Brush-less motor DC Brush-less motor DC Brush-less motor DC Brush-less motor

Number 1 1 2 2

Fan speed r/min 900 900 1000 1000

Maximum air flow rate m3/s 1.08 1.63 2.11 2.59

Coolant

Type R410A R410A R410A R410A

Coolant quantity kg 1.55 2.10 3.65 3.90

Design pressure (high/low) MPa 4.2/1.5 4.2/1.5 4.2/1.5 4.2/1.5

Hydraulic circuit

Water flow rate (1) L/s 0.29 0.45 0.59 0.72

Nominal head (1) kPa 53 28 42 26

Pump nominal output (1) kW  0,063 0,063  0,087 0,087

Maximum pump output kW  0,063 0,063  0,087 0,087

Maximum absorbed current A 0.47 0.47 0.71 0.71

Expansion vessel L 2 2 2 2

Hydraulic connections inch R 1 R 1 R 1 R 1

Minimum water volume L 18 25 35 45

Max. operating pressure bar 6 6 6 6

Noise Noise pressure (5) db(A) 44÷50 45÷53 46÷54 46÷54

Dimensions and 
weight

Dimensions (W×H×D)  mm 1134x719x376 1229x861x371 1258×1402×448 1258×1402×448

Max. packaging dimensions 
(WxHxD) mm 1310x850x430 1310x1000x430 1430x1546x690 1430x1546x690

Operation weight kg 75 94 149 154

Net/gross weight kg 71/79 89/98 142/155 147/160

Performance referred to the following conditions:
(1) Heating: Outdoor air temperature 7°C b.s. 6°C b.u; input/output water temperature 30/35°C
(2) Heating: Outdoor air temperature 7°C b.s. 6°C b.u; input/output water temperature 40/45°C
(3) Cooling: Outdoor air temperature 35°C; input/output water temperature 23/18°C
(4) Cooling: Outdoor air temperature 35°C; input/output water temperature 12/7°C
(5) Level of noise pressure measured in the free field at 1m from the unit, according to ISO 3744

N.B. the performance data reported are indicative and may be subject to variation. Moreover, the values stated in points (1), (2), (3), and (4) are to be understood as referring to instant 
power according to EN 14511.

Technical data 



HP_OWER 60 

HP_OWER 90

HP_OWER 120-150

Dimensions
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Unical will not be held responsible for possible inaccuracies due to transcription or printing errors. We also reserve 
the right to modify our products as deemed necessary or useful, without jeopardizing their essential features.

AG S.p.A.  46033 casteldario - mantova - Italy - tel. 0376 57001 (automatic PABX) - fax 0376 660556 - info@unical-ag.com - www.unical.eu 


