
Processed by Luminess, 75001 PARIS (FR)

(19)
EP

4 
42

1 
40

1
A

1
*EP004421401A1*

(11) EP 4 421 401 A1
(12) EUROPEAN PATENT APPLICATION

(43) Date of publication: 
28.08.2024 Bulletin 2024/35

(21) Application number: 24158588.4

(22) Date of filing: 20.02.2024

(51) International Patent Classification (IPC):
F24F 11/65 (2018.01) F24F 5/00 (2006.01)

F24F 1/0083 (2019.01) F24D 5/02 (2006.01)

F24D 5/12 (2006.01) F24D 19/10 (2006.01)

F24H 15/429 (2022.01) F25B 25/00 (2006.01)

(52) Cooperative Patent Classification (CPC): 
F24F 11/65; F24D 5/02; F24D 5/12; F24D 19/1087; 
F24F 1/0083; F24F 5/001; F24H 15/429; 
F25B 25/005 

(84) Designated Contracting States: 
AL AT BE BG CH CY CZ DE DK EE ES FI FR GB 
GR HR HU IE IS IT LI LT LU LV MC ME MK MT NL 
NO PL PT RO RS SE SI SK SM TR
Designated Extension States: 
BA
Designated Validation States: 
GE KH MA MD TN

(30) Priority: 21.02.2023 IT 202300002934

(71) Applicant: Hiref S.p.A.
35020 Tribano (IT)

(72) Inventor: MANTOVAN, Mauro
deceased (IT)

(74) Representative: Studio Torta S.p.A.
Via Viotti, 9
10121 Torino (IT)

(54) AIR CONDITIONING SYSTEM AND OPERATING METHOD THEREOF

(57) An air conditioning system (1) is described that
is structured to be installed in a building (2) which com-
prises at least one internal compartment (3) and a hy-
draulic system (4) comprising at least two ducts which
extend into the building between said internal compart-
ment and an external location to said building (2). The
air conditioning system comprises a heat pump unit
which is arranged in the external location, is hydraulically
connected to the two ducts, and is configured to carry
out a heat exchange between the water circulating in the

ducts and the ambient air in the external location. The
system further comprises a heat-pump fan coil unit which
is arranged in the compartment, is hydraulically connect-
ed to the two ducts, and is configured to carry out a heat
exchange between the water circulating in the ducts and
the ambient air in the internal compartment. The system
further comprises a control system which controls the
heat pump unit in order to maintain the temperature of
the water circulating in the ducts in a predetermined tem-
perature range.
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Description

CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] This patent application claims priority from Ital-
ian patent application no. 102023000002934 filed on
February 21, 2023, the entire disclosure of which is in-
corporated herein by reference.

TECHNICAL FIELD

[0002] The present invention relates to an air condi-
tioning system and to an operating method thereof.

PRIOR ART

[0003] It is known in the thermal-engineering sector
that it is necessary to adapt traditional domestic heating
systems in order to satisfy European directives that set
stringent limitations on the emission of air pollutants pro-
duced by said systems. Indeed, among the various lim-
itations, European directives stipulate the ban of the use
of burner boilers in heating systems as of the year 2035.
[0004] Satisfying this condition will thus require drastic
intervention in current heating systems so as to replace
current burner boilers with new boilers equipped with
technologies capable of satisfying the aforementioned
limitations. Such an adaptation thus requires the elimi-
nation of traditional burner boilers and the use of other
technologies that have less of an impact in terms of air
emissions.
[0005] The realization of this condition thus requires
the performance of complex interventions for the recon-
version and adaptation of current heating systems since
these are configured to operate specifically using the
aforementioned boilers with traditional burner technolo-
gy.
[0006] Internal analyses/studies conducted by the Ap-
plicant have shown that thermal heat-pump apparatuses
represent a technology that is potentially compatible with
numerous heating systems present in current homes, i.e.
that use burner boilers.
[0007] The replacement of a burner boiler in a tradi-
tional system provided, for example, with water radiators
and/or fan convectors, with a thermal apparatus with an
air-water heat pump represents a complex operation sub-
ject to multiple technical problems.
[0008] A first technical problem is the fact that the use
of the thermal heat-pump apparatus in a traditional hy-
draulic system requires the performance of costly and
complex operations for the adaptation of the same.
[0009] The various adaptations involve the use of a
tank, the addition of sectioning valves, and other hydrau-
lic components, which heavily affect the overall cost of
an intervention in the system.
[0010] A second technical problem is the fact that some
additional hydraulic components, such as the tank, have
significant dimensions that in some cases are incompat-

ible with the available space in a home.
[0011] A third technical problem is the fact that the use
of a heat pump in a traditional system provided with un-
insulated ducts is inappropriate because it exposes the
ducts to the formation of condensation water which, in
addition to causing damage to the ducts over time, also
leads to consequences on the walls and floors of the
home, such as the formation of stains, mould, fungi, etc.
[0012] A fourth technical problem is the fact that the
aforementioned adaptation interventions require the per-
formance of masonry work, which entails expenses and
inconvenience for the users.

DESCRIPTION OF THE INVENTION

[0013] The object of the present invention is thus to
provide an air conditioning system that allows solving the
aforementioned technical problems.
[0014] According to the present invention, an air con-
ditioning system and a method for operating the same
are provided as set forth in the appended claims.

BRIEF DESCRIPTION OF THE FIGURES

[0015] The present invention will now be described
with reference to the accompanying drawings, which il-
lustrate a non-limiting example embodiment thereof,
wherein:

Figure 1 schematically shows an air conditioning
system provided according to the present invention;
Figure 2 is a block diagram of the air conditioning
system provided according to the present invention;
Figure 3 is a block diagram of the air conditioning
system provided according to the present invention
during the cooling function,
Figure 4 is a block diagram of the air conditioning
system provided according to the present invention
during the cooling and humidity control function,
Figure 5 is a block diagram of the air conditioning
system provided according to the present invention
during the heating function,
Figure 6 schematically shows a heat-pump fan coil
unit, with parts removed for clarity, of the air condi-
tioning system shown in the preceding figures.

PREFERRED EMBODIMENTS OF THE INVENTION

[0016] In the attached figure, the reference number 1
indicates schematically, as a whole, an air conditioning
system 1 that is structured to be installed in a building 2.
The air conditioning system 1 is configured to air-condi-
tion, i.e., heat, cool, dehumidify at least one internal
space or compartment 3 of the building 2 based on an
air-conditioning temperature of the internal compartment
3 set by a user.
[0017] In the example shown in Figure 1, the building
2 comprises a hydraulic system 4 through which water
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H1 circulates. The hydraulic system 4 is formed by a plu-
rality of pipes or ducts, at least two in the schematic ex-
ample of Figure 2, which extend in the building between
the internal compartment 3 and an external location PE
outside the building 2. The external location PE is posi-
tioned so as to be in contact with the ambient air present
outside the building.
[0018] According to the preferred embodiment of the
present invention shown in Figures 1 and 2, the air con-
ditioning system 1 comprises a heat pump unit 5 arranged
in the external location PE of the building 2 so as to be
in contact with the ambient air present outside the build-
ing 2, and one or more heat-pump fan coil devices or
units 6 arranged in one or more internal compartments
3 of the building 2 and a control system 7 which is con-
figured to selectively control the operation of the heat
pump unit 5 and the heat-pump fan coil unit(s) 6.
[0019] In order to increase the expository clarity of the
present description, explicit reference will be made in the
following discussion, without any resulting loss in gener-
ality, to a single heat-pump fan coil unit 6, which is ar-
ranged in an internal compartment 3 of the building 2 and
is hydraulically connected by means of two hydraulic ter-
minals 6a and 6b to respective ducts 4a, 4b for delivery
and return of the hydraulic system 4 (Figure 2) in order
to receive and supply water H1 from and to said hydraulic
system 4. It is understood, however, that the air condi-
tioning system 1 can comprise a plurality of heat-pump
fan coil units 6 arranged in one or more internal compart-
ments 3.
[0020] With reference to the schematic embodiment
shown in Figure 2, the heat pump unit 5 is provided with
a heat pump circuit 8 hydraulically connected to the two
ducts 4a,4b of the hydraulic system 4 in the external lo-
cation PE.
[0021] The heat pump circuit 8 comprises a refrigerant
fluid F1 (first refrigerant fluid) and is configured to carry
out a heat exchange between the ambient air A1 present
outside the building and the water H1 circulating in the
two ducts 4a, 4b by means of the refrigerant fluid F1.
[0022] The heat-pump fan coil unit 6 comprises a heat
pump circuit 9 and is hydraulically connected to the two
ducts 4a, 4b of the hydraulic system 4 inside the internal
compartment 3.
[0023] The heat pump circuit 9 comprises a refrigerant
fluid F2 (second refrigerant fluid) and is configured to
carry out a heat exchange between the water H1 circu-
lating in the two ducts 4a, 4b and the air A2 present in
the internal compartment 3, by means of the refrigerant
fluid F2.
[0024] The control system 7 is configured to control
the heat pump circuit 9 in order to control the heat ex-
change between the water H1 circulating in the two ducts
4a,4b and the air A2 present in the internal compartment
3 in order to condition the air A2 based on the air-condi-
tioning temperature of the internal compartment 3 set by
the user.
[0025] According to the present invention, the control

system 7 is further conveniently configured to control the
heat pump circuit 8 of the heat pump unit 5 in order to
maintain the temperature of the water H1 circulating in
the two ducts 4a,4b of the hydraulic system 4 in a first
predetermined temperature range comprised between
about 20°C and about 30°C, preferably 24-25°C.
[0026] The Applicant has found that maintaining the
temperature of the water H1 in the predetermined tem-
perature range achieves the technical effect of eliminat-
ing the formation of condensation water in the ducts 4a,4b
of the hydraulic system 4. This effect solves the technical
problem related to the damage of the ducts, and to the
formation of stains, mould, fungi in the walls of the build-
ing due to condensation.
[0027] According to the present invention, the control
system 7 is configured to control the heat pump circuit 8
of the heat pump unit 5 in order that the temperature of
the water H1 circulating in the two ducts 4a,4b of the
hydraulic system 4 does not have a value that is not com-
prised by the first predetermined temperature range. In
other words, the control system 7 is configured to control
the heat pump circuit 8 of the heat pump unit 5 in order
that the temperature of the water H1 circulating in the
two ducts 4a,4b of the hydraulic system 4 is not lower
than about 20°C and not higher than about 30°C.
[0028] With reference to Figure 2, the heat-pump fan
coil unit 6 further comprises a fan device 25 and a heat
exchanger device 10 which is hydraulically connected to
the heat pump circuit 9 so as to be passed through by
the refrigerant fluid F2 and to the two ducts 4a, 4b so as
to be passed through by the water H1, and is internally
structured to carry out a heat exchange between the re-
frigerant fluid F2 and the water H1.
[0029] The use of the heat exchanger device 10 has
the technical effect of mitigating the thermal jump re-
quired by the air conditioning of the internal compartment
3 by introducing an intermediate heat-exchange level that
allows the heat pump circuit 8 to operate with a high ef-
ficiency while simultaneously allowing the heat-pump fan
coil unit 6 to provide the level of comfort required in the
internal compartment 3 by the user.
[0030] For example, the heat exchanger device 10 can
conveniently comprise a plate heat exchanger. The
plates can be made of stainless steel, copper, aluminum
or the like. The plate heat exchanger comprises an outer
casing containing a series of preferably parallel plates
which are superimposed while conveniently allowing the
formation of a series of passage channels for the fluids
between said plates. The cavity created between two ad-
jacent plates constitutes the channel in which the fluid
flows. The hot and cold fluids flow through the exchanger
with alternating channels so that one plate is always in
contact on one side with the hot fluid and on the other
side with the cold fluid. In the example shown in Figure
2, the heat exchanger device 10 comprises at least four
hydraulic terminals 10a, 10b, 10c and 10d and at least
two internal cavities 10e 10f separated by at least one
heat transfer plate 10g. A cavity 10e is hydraulically con-
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nected to the heat pump circuit 9 by means of the two
terminals 10a and 10b so as to be passed through by the
refrigerant fluid F2, and the other cavity 10f is hydrauli-
cally connected to the two ducts of the hydraulic circuit
4 by means of the two terminals 10c and 10d so as to be
passed through by the water H1. The plate heat exchang-
er is extremely advantageous inasmuch as it has small
dimensions.
[0031] With reference to the example embodiment
shown in Figure 2, the heat pump circuit 9 comprises an
exchanger device 11, an exchanger device 12, and a
compressor device 13. Preferably, the compressor de-
vice 13 can conveniently comprise a variable-speed re-
frigeration compressor.
[0032] Conveniently, the exchanger device 11 and the
exchanger device 12 can comprise respective exchanger
modules, which can consist of, for example, finned pack
coils, and are arranged adjacent to each other.
[0033] Preferably, in use, the exchanger device 11 is
designed to be controlled so as to generate heat, i.e. is
heated by the refrigerant fluid F2 so as to transfer heat
into the internal compartment 3 to heat it.
[0034] Preferably, the exchanger device 11 is de-
signed to be controlled, in use, so as to generate cold,
i.e. is structured so as to remove heat from the internal
compartment 3 so as to chill/cool the same.
[0035] Preferably, the exchanger devices 11 and 12
have a parallelepiped box-like shape and can be ar-
ranged adjacent to each other so as to face each other.
[0036] In the example illustrated in Figure 2, the ex-
changer device 11 can be arranged toward the outside
of the heat-pump fan coil unit 6, i.e. toward the internal
compartment 3, while the exchanger device 12 can be
arranged toward the inside of the heat-pump fan coil unit
6, i.e. next to the inner face of the exchanger device 11.
[0037] According to the example embodiment shown
in Figure 2, the exchanger device 11 has a first terminal
hydraulically connected to the outlet terminal of the com-
pressor device 13 through a hydraulic branch 14, and an
opposite second terminal connected to a terminal 10a of
the heat exchanger device 10 through a hydraulic branch
15. The hydraulic branch 15 can be hydraulically con-
nected to a tank 28 designed to receive and/or supply
the refrigerant fluid F2 to the heat pump circuit 9.
[0038] In the illustrated example, the exchanger device
12 has a first terminal hydraulically connected to the inlet
terminal of the compressor device 13 through a hydraulic
branch 16, and the second terminal connected to the
hydraulic branch 15 through a hydraulic branch 17.
[0039] In the illustrated example, the heat pump circuit
9 further comprises a hydraulic branch 18 which connects
the outlet terminal of the compressor device 13 to a ter-
minal 10b of the heat exchanger device 10, and a hy-
draulic branch 19 which hydraulically connects the inlet
terminal of the compressor device 13 to the terminal 10b
of the heat-sink exchanger device 10.
[0040] The heat pump circuit 9 further comprises an
electrically operated valve 20 arranged on the hydraulic

branch 14. Conveniently, the electrically operated valve
20 can comprise a two-way modulating solenoid valve.
[0041] The heat pump circuit 9 further comprises: an
electrically operated valve 22 arranged on the hydraulic
branch 16 and an electrically operated valve 23 arranged
on the hydraulic branch 18, and an electrically operated
valve 24 arranged on the hydraulic branch 19.
[0042] In the illustrated example, the fan device 25 is
preferably arranged facing the exchanger devices 11 and
12.
[0043] As for the heat pump circuit 8, it is preferably of
a water-air type and comprises two terminals 8a and 8b
hydraulically connected to the ducts 4a and 4b of the
hydraulic circuit 4 to receive/supply the water H1. In the
example shown in Figure 2, the heat pump circuit 8 com-
prises a heat exchanger device 30, a compressor device
31, a heat exchanger device 32 and a ventilation device
33.
[0044] The heat exchanger device 30 is hydraulically
connected to the compressor device 31 so as to be
passed through by the refrigerant fluid F1 and to the heat
exchanger device 32 in order to supply it with the refrig-
erant fluid F1. The heat exchanger device 30 can coop-
erate with the ventilation device 33 in order to carry out
the heat exchange between the refrigerant fluid F1 and
the air A1. In the example shown in Figure 2, the heat
exchanger device 32 has two terminals connected to the
hydraulic terminals 8a and 8b and is structured so as to
be passed through by the water H1 and the refrigerant
fluid F1 and so as to effect the heat exchange between
the water H1 and the refrigerant fluid F1.
[0045] With reference to Figure 2, the heat-pump fan
coil unit 6 further preferably comprises an electrically op-
erated four-way diverter valve 26 designed to operate in
two operating positions. In a first operating position
shown in Figures 3 and 4, the diverter valve 26 hydrau-
lically connects the terminal 10c to the terminal 6b and
the terminal 10d with the terminal 6a. In a second oper-
ating position shown in Figure 5, the diverter valve 26
hydraulically connects the terminal 10c to the terminal
6a and the terminal 10d to the terminal 6b.
[0046] The control system 7 can comprise one or more
electrical devices 7a and/or electronic devices 7b con-
figured to implement control programs or control algo-
rithms in order to control the operation of the heat-pump
fan coil unit 6 and the heat pump unit 5.
[0047] Preferably, the electrical devices 7a and/or the
electronic devices 7b can be configured to communicate
with one another and/or with user control devices/control
panels) and/or with measurement devices, for example
by means of wired and/or wireless communication sys-
tems.
[0048] With reference to an example embodiment
shown in Figure 6, the heat-pump fan coil unit 6 can com-
prise an outer box-like casing or frame 34 inside which
are arranged: the heat exchanger device 10, the heat
pump circuit 9, and the fan device 25. Electrical devices
7a, and/or electronic devices 7b, and/or temperature-
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measuring sensors 33 and/or humidity-measuring sen-
sors 35 can also be conveniently arranged in the box-
like frame 34.
[0049] The operation of the air conditioning system 1
will be described in the following. In particular, three dif-
ferent operational functions will be described: a cooling
function shown in Figure 3, a relative humidity control
function in Figure 4, and a heating function shown in Fig-
ure 5.
[0050] In Figures 3, 4 and 5, the dashed line shows
the path of the refrigerant fluid F2 in the heat pump circuit
9 in the course of the performance of the functions.
[0051] With reference to Figure 3, when the user issues
a command to implement the cooling function and sets
a temperature, the control system 7 commands the clos-
ing of the valves 20 and 24, and the opening of the valves
21, 22 and 23. The control system 7 further controls the
diverter valve 26 so as to bring it into the first operating
condition. The control system 7 further controls the heat
pump unit 5 in order to maintain the water H1 circulating
in the hydraulic system in the first predetermined tem-
perature range.
[0052] The control system 7 further controls the heat
pump circuit 9 so that the refrigerant fluid F2 in the gas-
eous state is supplied by the exchanger device 12 to the
compressor device 13 through the hydraulic branch 16.
The compressor device 13 compresses the refrigerant
fluid F2 in the gaseous state and supplies it into the heat
exchanger device 10 through the hydraulic branch 18. In
the heat exchanger device 10, the refrigerant fluid F2 is
subjected to the heat exchange with the water H1 to
which it transfers heat. The refrigerant fluid F2 chilled in
the heat exchanger device 10 is then pushed through the
hydraulic branch 15 to the exchanger device 12 in which
it carries out the heat exchange with the air A2 by ab-
sorbing heat from the same in order to chill it before being
sucked in by the compressor device 13, thus starting the
cycle again.
[0053] During the performance of the cooling, the con-
trol system 7 can measure the temperature inside the
internal compartment 3, for example by means of meas-
uring sensors 33 and control the heat pump circuit 9
based on the difference between the measured temper-
ature and the set temperature. In this cycle, the closing
of the valve 20 excludes the exchanger device 11 from
the circuit. During the performance of the cooling func-
tion, the control system 7 can also activate the fan device
25 as a function of, for example, user commands and/or
the difference between the measured temperature and
the set temperature.
[0054] With reference to Figure 4, the control system
7 can also implement the relative humidity control func-
tion in which it controls the opening of the valve 20 so as
to drain a predetermined flow rate of refrigerant fluid F2
in the compressed gaseous state, and thus hot, supplied
at the outlet of the compressor device 13 and feeds it to
the exchanger device 11.
[0055] Thanks to the controlled opening of the modu-

lating valve 20, a reduction in the thermal discomfort of
the user is advantageously achieved in the initial step of
activating the cooling. In particular, the condensation
heat that is conveyed into the exchanger device 13 by
means of the modulating valve 20 attenuates the thermal
jump perceived by the user in the first step of emitting
cold air, which thus reduces his or her feeling of discom-
fort.
[0056] It is understood that, in this step, the control
system 7 regulates the speed of the compressor device
13 based on the required heat load, in order to lower the
evaporation temperature in the exchanger device 12 and
thus extract humidity from the air A2.
[0057] With reference to Figure 5, when the user issues
a command to implement the heating function and to reg-
ulate the temperature, the control system 7 commands
the opening of the valves 20 and 24 and the closing of
the valves 21, 23 and 22. The control system 7 further
controls the diverter valve 26 so as to bring it into the
second operating condition. The control system 7 further
controls the heat pump unit 5 in order to maintain the
water H1 circulating in the hydraulic system in the first
predetermined temperature range.
[0058] The control system 7 further controls the heat
pump circuit 9 so that the gaseous refrigerant fluid F2
compressed by the exchanger device 11 is supplied to
the exchanger device 11 through the hydraulic branch
14. In the heat exchanger device 11, the refrigerant fluid
F2 is subjected to the heat exchange with the air A2 in
the internal compartment 3 to which it transfers heat. The
refrigerant fluid F2 chilled in the heat exchanger device
11 is then pushed through the hydraulic branch 15 into
the heat exchanger device 10 in which it carries out the
heat exchange with the water H1 by absorbing heat from
the same to chill it before being sucked back in by the
compressor device 13, thus starting the cooling cycle
again. During this function, the control system 7 can
measure the temperature inside the internal compart-
ment 3, for example by means of the measuring sensors
33 and control the heat pump circuit 9 based on the dif-
ference between the measured temperature and the set
temperature. In this cycle, the closing of the valves 21
and 22 excludes the exchanger device 12 from the cycle.
During the performance of the heating function, the con-
trol system 7 can also activate the fan device 25 as a
function of, for example, user commands and/or the dif-
ference between the measured temperature and the set
temperature.
[0059] The air conditioning system described above
has the advantage that it makes it possible to replace, in
an easy and economical manner, the burner boiler with
a heat pump unit and traditional radiators or fan coils with
the heat-pump fan coil units described above without the
need to perform complex adaptation operations and in-
stall bulky tanks or additional hydraulic components.
Moreover, as pointed out above, thanks to the action of
maintaining the temperature of the water in the hydraulic
system in the predetermined range, problems of conden-
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sation water forming in systems with uninsulated pipes
are avoided, which eliminates the drawbacks resulting
from damage to ducts, the formation of stains, mould,
fungi etc.
[0060] Finally, the air conditioning system is easy and
quick to install and does not require the performance of
masonry work, which thus obviates expenses and dis-
comfort for the users.

Claims

1. Air conditioning system (1) structured to be installed
in a building (2) which comprises at least one internal
compartment (3) and a hydraulic system (4) com-
prising at least two ducts (4a, 4b) for delivery and
return, which extend into the building (2) between
said internal compartment (3) and an external loca-
tion (PE) to said building (2) and are passed through
by water (H1),
the air conditioning system (1) comprises:

a first heat pump unit (5) which is arranged in
the external location (PE) and is provided with
a first heat pump circuit (8) comprising a first
refrigerant fluid (F1); the first heat pump unit (5)
is hydraulically connected to said two ducts (4a,
4b) and is configured in order to carry out a heat
exchange between the water (H1) circulating in
said ducts (4a, 4b) and the ambient air (A1) in
said external location (PE) by means of said first
refrigerant fluid (F1),
at least one heat-pump fan coil unit (6) which is
arranged in said internal compartment (3), is hy-
draulically connected to said two ducts (4a, 4b)
and is configured in order to carry out a heat
exchange between the water (H1) circulating in
said ducts (4a, 4b) and the air (A2) present in
said internal compartment (3),
a control system (7) which is configured to con-
trol said first heat pump unit (5) in order to main-
tain the temperature of the water (H1) circulating
in said ducts (4a, 4b) in a first predetermined
temperature range comprised between about
20°C and about 30°C.

2. Air conditioning system according to claim 1, wherein
said one heat-pump fan coil unit (6) is provided with
a second heat pump circuit (9) in which a second
refrigerant fluid (F2) circulates and which is hydrau-
lically connected to said ducts (4a, 4b) to carry out
a heat exchange between the water (H1) circulating
in said two ducts (4a, 4b) and the air (A2) present in
said internal compartment (3) by means of said sec-
ond refrigerant fluid (F2),
said electronic control system (7) is configured to
control said second heat pump circuit (9) to carry out
a heat exchange between the water (H1) circulating

in said two ducts (4a, 4b) and the air (A2) present in
said internal compartment (3) by means of said sec-
ond refrigerant fluid (F2) .

3. Air conditioning system according to claim 2, wherein
said one heat-pump fan coil unit (9) comprises a plate
heat exchanger device (10) comprising one or more
internal heat exchanger plates and is hydraulically
connected to said second heat pump circuit (9) and
to said ducts (4a, 4b); the plate heat exchanger de-
vice (10) is structured to be passed through by said
second refrigerant fluid (F2) and by said water (H1),
and is structured to carry out a heat exchange be-
tween the second refrigerant fluid (F2) and said wa-
ter (H1) through said internal plates.

4. The air conditioning system according to claim 3,
wherein said second heat pump circuit (9) comprises
a compressor device (13) and two heat exchanger
devices (11, 12) which are connected to each other
and to said plate heat exchanger device (10) by
means of a series of hydraulic branches and a series
of electrically operated valves, which are arranged
on said hydraulic branches.

5. Air conditioning system according to claim 4, wherein
said electronic control system (7) is configured to
control, during a cooling function of said internal
compartment (3), said compressor device (13) and
said valves in order to cause the second refrigerant
fluid (F2) compressed by said compressor device
(13) to pass in sequence through said plate heat ex-
changer device (10) so as to transfer heat to said
water (H1), and one of the said heat exchanger de-
vices (11,12) in order to absorb heat from the air (A2)
present in said internal compartment (3).

6. Air conditioning system according to claims 4 or 5,
wherein said electronic control system (7) is config-
ured to control, during a function of cooling and de-
humidifying said internal compartment (3), said com-
pressor device (13) and said valves to cause said
second refrigerant fluid (F2) compressed by said
compressor device (13) to pass in sequence through
said plate heat exchanger device (10) so as to trans-
fer heat to said water (H1) circulating in said ducts
(4a, 4b), a heat exchanger device (12) in order to
absorb heat from the air (A2) of the internal compart-
ment (3) and the other heat exchanger device (11)
to heat it at least partially.

7. Air conditioning system according to any one of
claims from 4 to 6, wherein said electronic control
system (7) is configured to control, during a heating
function of said internal compartment (3), said com-
pressor device (13) and said valves to cause said
second refrigerant fluid (F2) compressed by said
compressor device (13) to pass in sequence through
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said heat exchanger device (12) so as to transfer
heat to the air (A2) present in the internal compart-
ment (3), and to said plate heat exchanger device
(10) to absorb heat from said water (H1) circulating
in said ducts (4a,vb).

8. Air conditioning system according to any one of
claims from 4 to 7, wherein said heat pump circuit
(9) comprises an electrically operated modulating
valve (20) arranged on a circuit branch (14), which
hydraulically connects the delivery of the device
compressor (13) to a heat exchanger device (11).

9. Air conditioning system according to any one of
claims 4 to 8, wherein said heat exchanger devices
(11,12) comprise respective finned pack coils ar-
ranged adjacent and facing each other.

10. Air conditioning system according to any one of the
preceding claims, wherein said electronic control
system (7) is configured to control said first heat
pump circuit (8) of said first heat pump unit (5) in
order that the temperature of the water circulating in
said ducts (4a, 4b) is not lower than about 20°C and
not higher than about 30°C.

11. Operating method of an air conditioning system (1)
structured to be installed in a building (2) which com-
prises at least one internal compartment (3) and a
hydraulic system (4) comprising at least two ducts
(4a, 4b) for delivery and return of the water (H1),
which extend into the building between said internal
compartment (3) and an external location (PE) to
said building (2),
the air conditioning system comprises:

a first heat pump unit (5) which is arranged in
the external location (PE) and is provided with
a first heat pump circuit (8) comprising a first
refrigerant fluid (F1); the first heat pump unit (5)
is hydraulically connected to said two ducts (4a,
4b) and is configured to carry out a heat ex-
change between the water (H1) circulating in
said ducts (4a, 4b) and the ambient air (A1) in
said external location (PE) by means of said first
refrigerant fluid (F1),
at least one heat-pump fan coil unit (6) which is
arranged in said internal compartment (3), is hy-
draulically connected to said two ducts (4a, 4b)
and is configured to carry out a heat exchange
between the water (H1) circulating in said ducts
(4a, 4b) and the air (A2) present in said internal
compartment (3),
the method comprises the step of controlling
said first heat pump unit (5) in order to maintain
the temperature of the water (H1) circulating in
said ducts (4a, 4b) in a first predetermined tem-
perature range between about 20°C and about

30°C.
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