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(57) Abstract: A distribution module (1) particularly adapted to distribut-
ing heating or cooling water constituted by a monoblock unit (2) that has
couplings (3a, 5, 3b) for a first three-way valve (4a), for a deaerator (6),
for three first inlets and three first outlets, some being controlled by a sec-
ond (4a) and a third (4b) three-way valve for a boiler (8), for a refrigera-
tion system (10) and for a dehumidifier (12), two second inlets (16b, 13b)
and two second outlets (16a, 13a) for a water circulation system (14, 17) at
high and low temperature; a bypass duct (19) being also present, that is in-
terposed between the second inlet (16b) and the second outlet (16a) for the
low-temperature system (17), downstream of the first three-way valve (4a)
and the deaerator (6), and an adjustment valve (20) that is associated to a
duct that is interposed between the second inlet (13b) and the second out-
let (13a) of the high-temperature system (14) and the first boiler inlet and
the first inlet (9a) of said refrigeration system (10).
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DISTRIBUTION MODULE, PARTICULARLY FOR DISTRIBUTING
HEATING OR COOLING WATER
Technical field

The present invention relates to a distribution module particularly
adapted to be used for the distribution of heating or cooling water.
Background Art

Today, the heating or cooling of all or part of a building is usually
done with water that is respectively brought to high or low temperature by
means of a heat generator, such as a boiler, or with a refrigeration system.

Normally, the water is made to circulate within a.distribution circuit
towards one or more heat exchangers of the water-air type, including for
example radiators, radiating panels or convective ventilation systems.

Today, the distribution of water to the heat exchangers is usually
controlled by means of known electronic devices that are adapted to act on
water circulation and on the adjustment of the boiler as a function of
environmental measurements taken, for example, by means of a thermostat.

However, modern building industry suffers the drawback of creating
technical areas that are dedicated to the accommodation of the pipes and the
electronic devices and, above all, the adjustment and control means that are
controlled by such devices, including for example pumps, calibration valves,
mixing and/or distribution valves, zone and/or thermostatic valves, diverters
and three-way valves.

Each specific building has the problem of having to identify such
technical areas each time, as each building has specific thermal needs as a
function of the predetermined areas that must be brought to a different
temperature or other characteristics that require particular technical choices.

Accordingly, the person responsible for installing the system is
required to be very experienced, as well as willing, in terms of dedicating
time and resources in order to assemble each specific system, which affects

the total cost of such system.
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In any case, the problem remains of having non homogenous thermal
solutions between two distinct thermal systems and a consequent low or
different efficiency or guarantee of results between them.

This is aggravated by the fact that often the presence of different types
of professionals is required, since often the installer of the hydraulic
components does not have the specialization necessary to carry out also the
electrical part of the system.

The consequences relating to the problems and drawbacks described
above are that sometimes the thermal systems that are installed do not
operate optimally, which results in high consumption rates and an elevated
risk of having anomalies and breakage within the system, and the
consequential dissatisfaction of the user.

The demand for a mixed thermal system, both at high temperature,
with radiators, and at low temperature, with radiating panels in the floor or
wall creates other problems, due to the mixing modules used.

One drawback found in the usual mixing modules commercially
available is that they are composed of many parts, fittings and curves that,
during its assembly, can cause water leakage or can be arranged erroneously
and cause head losses.

Another drawback of mixing modules of the known type is constituted
by the presence of air in the heating circuit that must be taken out by acting
on each single radiator or exchanger; such problems are aggravated when
using underfloor systems.

Another drawback of mixing modules of the known type is due to the
fact that during the summer cooling operation, the cooling water within the
circuit passes through the calibration valve or diverter, generating head
losses and thus a higher dissipation of power in the circulator.

Another drawback consists of a lack of insulation between the mixing
modules and the environment: condensation can form when cooling during

summer use, making the region contiguous to the mixing module wet, while
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during the winter heat dissipation occurs.

FR-A-2733822 is also known which discloses a distribution module
for the installation within a thermal station with a radiating panel and
radiators, in which the water that leaves a boiler is divided between two
parallel paths that respectively feed a high temperature circuit and a low
temperature circuit.

EP-A-0806612 is also known which discloses the installation of a
heating system that has a mixing point in which the hot water, coming from
a boiler, is mixed with the return water from a low temperature circuit so
that it feeds a running water store.

EP 1304528 is also known in which a distribution module is
illustrated, particularly for distributing heating or cooling water, and
comprises a containment compartment for a plurality of conductors that are
adapted to connect at least one first high temperature circuit and one second
low temperature circuit that are mutually interconnected preferably by
means of at least one mixing valve and one calibration valve, such
compartment further comprising a first duct for the entry of hot water
coming from an external heat generator, such as a boiler, and a second return
duct in such heat generator for the water that has circulated in at least one of
such first and second circuits.

In such module the first duct is controlled by a third duct for
connection to such adjustment valve that is constituted by a mixing valve,
such as for example a three-way valve, the third duct connecting the first
high temperature circuit and the second low temperature circuit by means of:

(i) a fourth duct arranged downstream to the calibration valve and that
allows for the outflow of water from the first high temperature circuit
towards a first confluence located along the duct; and

(ii) a feeding duct of the second low temperature circuit that is
connected to the third duct that is downstream to the first confluence and

upstream to the adjustment valve.
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This known solution has some drawbacks: the distribution modules
have in fact a complex construction and are subject to head losses.

More precisely, the first manifold that is arranged about horizontally
is particularly complex because many ducts, including the eighth duct, the
fourth duct and the first duct must be made to pass diametrically and
internally to such first manifold.

Further, when the known mixing module is used for cooling during
the summer, it is necessary to use a further manifold that thus increases the
structural complexity of the distribution module.

Another drawback that is attributed to such known distribution
module is that it is composed of many components including curves, fittings,
pipe stubs and three-way joints that increase the overall fluid head losses and
the possibility of any water leakage at the joints or any errors during its
assembly, which increases its cost due to the necessity of many materials
and the cost of assembly and maintenance.

For such known mixing module it is also necessary to manually purge
the heating circuits, an operation which cannot be done by the final user if it
is an underfloor system.

Also, given the structural complexity of the known distribution
module, there is great difficulty in obtaining thermal insulation with respect
to the environment in which it is placed, which thus causes, during the
summer, condensation on the cold ducts and the consequent dripping on the
area underneath such module.

Vice versa, during the winter, thermal dissipation of the environment
occurs.

Disclosure of the Invention

The aim of the present invention is to solve the above-mentioned
technical problems, eliminating the drawbacks of the background art, by
providing an invention that allows to provide simply and quickly a thermal

system in a building or in a part thereof.
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Within this aim, an object of the invention is to provide a device that
can be installed even by non-specialized personnel.

Another object of the invention is to provide a module that is
structurally simple and compact and that can be used for heating-cooling
systems both at low and high temperature.

Another object of the invention is to provide a device that allows to
have a unified and simultaneous management of more circuits both at high
temperature (for example radiators) and low temperature (such as floor or
wall radiating panels), as well as being able to quickly and simply modify,
even by the final user, the same system in order to obtain summer cooling.

Another object of the invention is to lower both the manufacturing
costs and also the cost of installation and management of the system by
limiting the use of curves, couplings and variations in diameter.

Another object of the invention is to allow for the air in the system to
be removed quickly and simply even from the portion under the floor.

Another object of the invention is to optimize temperature control,
which automatically guarantees that the conditions for the user’s well-being
are maintained.

Another object of the invention is to provide a device that, in addition
to having a simple structure, has low manufacturing and maintenance costs.

This aim and these and other objects that will become better apparent
hereinafter are achieved by a distribution module, particularly for
distributing heating or cooling water, characterized in that it is constituted by
a monoblock unit provided with couplings for a first three-way valve, for a
deaerator, for three first inlets and three first outlets, some of which are
controlled by second and third three-way valves for a boiler, for a
refrigeration system and for a dehumidifier, two second inlets and two
second outlets for a system for circulating water at high and low
temperature, said monoblock unit having a bypass duct which is interposed

between the second inlet and the second outlet for said low-temperature
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system downstream of the first three-way valve and of the deaerator, and an
adjustment valve or diverter which is associated with a duct that is
interposed between the second inlet and the second outlet of said high-
temperature system and the first inlet of said boiler and said refrigeration
system.
Brief description of the drawings

Further characteristics and advantages of the invention will become
better apparent from the following detailed description of a particular
embodiment thereof, illustrated by way of a non-limitative example in the
accompanying drawings, wherein:

Figure 1 is a schematic view of a device according to the invention
that is applied to a heating system at high and low temperature and a cooling
system in the winter configuration;

Figure 2 is a schematic view of the device that is applied to a heating
system at high and low temperature and a cooling system in the summer
configuration;

Figure 3 is a plan view of the monoblock unit;

Figure 4 is a plan view of the distribution module placed within a
containment box.

Ways of carrying out the invention

With reference to Figure 1, the reference numeral 1 designates a
distribution module, particularly suitable for distributing heating or cooling
water in a building or in a part thereof.

The distribution module 1 comprises a monoblock unit, generally
designated by the reference numeral 2, which is provided with a first and a
second coupling 3a, 3b for a first three-way valve 4a that is connected to a
second three-way valve 4b.

The monoblock unit 2 is provided with a third coupling 3c, for a third
three-way valve 4c, a fourth coupling 5 for a deaerator 6 and a first boiler

inlet 7a that is connected to a boiler 8 by way of a first flow control valve 7b
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A boiler return duct 7e is connected to a first boiler outlet 7d that is
provided in the second three-way valve 4b.

The third three-way valve 4c has a first refrigeration inlet 9a which is
connected, by means of a refrigeration delivery duct 9b, to a refrigeration
system 10.

This refrigeration system is connected, by means of a refrigeration
return duct 9c¢, to a first refrigeration outlet 9d, which is provided in the
second three-way valve 4b and is separate from the first boiler outlet 7d.

The first refrigeration outlet 9d is shared with a first dehumidifier inlet
11a, which in turn is connected to a dehumidifier delivery duct 11b
connected to a dehumidifier 12 which is to be connected to the second three-
way valve 4¢ by means of a dehumidifier inlet duct 11c¢ which is connected
to a first dehumidifier outlet 11d that is present in the third three-way valve
4c and is separate from the first refrigeration inlet 9a.

The monoblock unit 2 is provided with a second high-temperature
outlet 13a and a second high-temperature inlet 13b for connection to a high-
temperature system 14.

The high-temperature system 14 comprises a first circulation unit 15a,
which is connected to the second high-temperature outlet 13a, which is
arranged in series to a second flow control valve 15b and with a first
manifold 15c.

The first manifold 15¢ is connected, by means of second delivery
ducts 15d to one or more high-temperature exchangers 15e.

Third return ducts 15f connect the high-temperature exchangers 15e to
a second manifold 15g that is arranged in series to a third flow control valve
15h and a first check valve 15i.

This check valve is connected to the second high-temperature inlet

13b and allows the flow to move in the direction of the monoblock unit 2.

The monoblock unit 2 comprises a second low-temperature outlet 16a
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and a second low-temperature inlet 16b for a low-temperature system 17.

The low-temperature system 17 comprises in series, starting from the
second low-temperature outlet 16a, a second circulation unit 18a that is
followed by a fourth flow control valve 18b and by a third manifold 18c.

This third manifold comprises a thermometer 18d and a temperature
probe 18e which interacts with the first three-way valve 4a.

Third ducts 18f are present for connection between the third manifold
18c and fourth manifolds 18g for feeding one or more underfloor systems
18h.

Fifth manifolds 18i, for the return of the water from the underfloor
systems 18h, are connected, by means of fourth ducts 18j, to a sixth
manifold 18k which in turn is connected to the second low-temperature inlet
16b with the interposition of a fifth flow control valve 18p and of a second
check valve 18q.

The second check valve 18q is connected directly to the second low-
temperature inlet 16b and allows the flow to move in the direction of the
monoblock unit 2.

This monoblock unit is provided with a by-pass duct 19 that is
interposed between the second low-temperature inlet 16b and the second
low-temperature outlet 16a, the bypass duct 19 being arranged downstream
of the first three-way valve 4a and downstream of the deaerator 6.

The monoblock unit 2 comprises an adjustment valve or diverter 20
which is interposed between the second high-temperature outlet 13a and the
first boiler inlet 7a and between the second high-temperature inlet 13b and
the third coupling 3c.

A containment box 21 can accommodate the distribution module 1,
insulation being provided inside it which can be constituted by two or more
suitably contoured shells which can be arranged so as to wrap around the
various components enclosed in the containment box 21.

Such box has small dimensions, on account of the dimensions of the
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monoblock unit, and thus allows for an optimal insulation in a small space,
as those that can be available in the housing units.

; Two configurations can be distinguished in operation, i.e. a winter
configuration, which is shown schematically in Figure 1, and a summer
configuration, which is shown schematically in Figure 2, and are determined
by the simultaneous rotation of the handles of the second and third three-
way valves 4b and 4c that conveniently modify the paths of the water flow.

During winter use the hot water that comes from the boiler 8 through
the boiler delivery duct 7c and through the first flow control valve 7b, enters
the monoblock unit 2 through the first boiler inlet 7a.

The water flow thus arrives at the fork between the duct that
accommodates the adjustment valve 20 and the duct that leads to the second
high-temperature outlet 13a; the flow is divided between the two ducts as a
function of the opening of the adjustment valve 20: the more it is open, the
more water can flow through the duct that accommodates the adjustment
valve 20.

Vice versa, the more the adjustment valve 20 is closed, the more water
is able to flow through the duct that leads to the second high-temperature
outlet 13a, and thus in the first manifold 15a and in the high-temperature
system 14.

The third three-way valve 4c prevents, in the current configuration,
the flow of hot water from reaching the refrigeration system 10 or the
dehumidifier 12, that at the same time are mutually connected so that the
dehumidifier 12 can operate with the refrigerated water generated by the
refrigeration system 10.

At the confluence between the second high-temperature inlet 13b and
the duct that leads to the adjustment valve 20 the entire volume of water
flow that has been processed by the boiler 8 is present again and is brought
entirely to the deaerator 6, where it is subdivided into two smaller volumes

of water flow of which one is brought towards the second low-temperature
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outlet 16a, and the other, through the first coupling 3a, is brought to the first
three-way valve 4a.

The first three-way valve 4a, which is connected to the duct that leads
to the second coupling 3b, chokes the flow of water between the second
coupling 3b and the second three-way valve 4b as a function of the
temperature read by the temperature probe 18e: in this way it is possible to
have the desired amount of water passing through the second low-
temperature outlet 16a that is arranged upstream of the bypass duct 19.

This volume of water flow mixes in the bypass duct 19 with the
volume of water returning from the low-temperature system 17 and is
introduced, by means of the second circulation unit 18a, into the low-
temperature system 17; it is thus possible to control the temperature of the
low-temperature system 17.

The second three-way valve 4b allows the entire volume of heating
water to return to the boiler 8 through the boiler return duct 7e. The
refrigeration return duct 9¢ and the dehumidifier delivery duct 11b, which
are mutually connected and are affected by the flow of refrigerated water,
are separate from the water flow returning from the boiler thanks to the
winter disposition of the second three-way valve 4b (after a 90° clockwise
rotation of the relevant knob).

It is thus possible to operate the dehumidifier 12 together with the
refrigeration system 11 and with the boiler 8, during the seasons in which it
is necessary to use both the heating and the dehumidifier.

The maneuver to change the system from summer to winter setting
and vice versa requires the simple simultaneous 90° clockwise rotation of
the knobs of the valves 4b and 4c.

In the case of summer operation as illustrated in Figure 2, the
configuration of the three-way valves 4b and 4c¢ is different: the boiler return
duct 7e¢ has been excluded from the second three-way valve 4b, and

consequently no amount of water flow passes through the boiler 8.
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Regarding the summer configuration the operation is as follows.

The flow of water refrigerated by the refrigeration system 10 enters
the monoblock unit 2 through the first refrigeration inlet 9a of the third
three-way valve 4c and a part of the water flow feeds the dehumidifier 12
through the dehumidifier inlet duct 11c.

The water flow entering the monoblock unit 2 cannot enter the duct
that is relative to the second high-temperature inlet 13b for the presence of
the first check valve 15i and cannot enter the duct that is relative to the
second high-temperature outlet 13a for the presence of head losses of the
low-temperature system 17.

The entire volume of refrigerated water will therefore go to the
deaerator 6 and subsequently the first three-way valve 4b will manage the
temperature of the low-temperature circuit 17 in the same way as the winter
configuration.

The path of the refrigerated water reaches the first three-way valve 4a
without passing the adjustment valve 20 and therefore is without head
losses.

The water flow leaving the first three-way valve 4a and returning from
the dehumidifier 12 through the dehumidifier delivery duct 11b returns to
the refrigeration system through the second three-way valve 4b and through
the refrigeration return duct 9c.

In practice, it has been found that the invention achieves the aim and
objects described above, a distribution module being provided which is
particularly adapted to being used for the distribution of heating or cooling
water, such module being constituted by a monoblock unit that is without
water leakage and with low head losses, and being coupled with the other
components of the system.

Naturally, the materials employed, as well as the dimensions
constituting the single components of the invention, may be more pertinent

according to specific requirements.
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The different means for performing certain different functions
certainly do not need to coexist only in the illustrated embodiment, but may
be present per se in many embodiments that are not illustrated.

The characteristics indicated as advantageous, convenient or the like
may also be omitted or replaced with other equivalent characteristics.

The disclosures in Italian Patent Application No. TV2009A000188
from which this application claims priority are incorporated herein by
reference.

Where technical features mentioned in any claim are followed by
reference signs, those reference signs have been included for the sole
purpose of increasing the intelligibility of the claims and accordingly, such
reference signs do not have any limiting effect on the interpretation of each

element identified by way of example by such reference signs.
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CLAIMS

1. A distribution module (1), particularly for distributing heating or
cooling water, characterized in that it is constituted by a monoblock unit (2)
provided with couplings (3a, 3b) for a first three-way valve (4a), for a
deaerator (6), for three first inlets and three first outlets, some of which are
controlled by second (4b) and third (4c) three-way valves for a boiler (8), for
a refrigeration system (10) and for a dehumidifier (12), two second inlets
and two second outlets for a system for circulating water at high and low
temperature (14, 17), said monoblock unit (2) having a bypass duct (19)
which is interposed between the second inlet and the second outlet for said
low-temperature system (17) downstream of the first three-way valve (4a)
and of the deaerator (6), and an adjustment valve or diverter which is
associated with a duct that is interposed between the second inlet and the
second outlet of said high-temperature system (14) and the first inlet of said
boiler and said refrigeration system.

2. The module according to claim 1, characterized in that said
monoblock unit is provided with a first coupling and with a second coupling
(3a, 3b) for said first three-way valve (4a) connected to said second three-
way valve (4b), with a third coupling (3¢) for said third three-way valve
(4c), with a fourth coupling (5) for said deaerator (6), and with a first boiler
inlet (7a), which is connected to said boiler (8) by means of a first flow
control valve (7b) and a boiler delivery duct (7c¢).

3. The module according to claims 1 and 2, characterized in that it
comprises a boiler return duct (7e), which is connected to a first boiler outlet
(7d) provided in said second three-way valve (4b).

4. The module according to claims 1 and 3, characterized in that said
third three-way valve (4c) has a first refrigeration inlet (9a) which is
connected, by means of a refrigeration delivery duct (9b), to a refrigeration
system (10), which in turn is connected, by means of a refrigeration return

duct (9¢), to a first refrigeration outlet (9d), which is provided in said second
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three-way valve (4b) and is separate from said first boiler outlet (7d).

5. The module according to claims 1 and 4, characterized in that said
first refrigeration outlet (9d) is shared with a first dehumidifier inlet (11a),
which in turn is connected to a dehumidifier delivery duct (11b) connected
to a dehumidifier (12), which is to be connected to said second three-way
valve (4b) by means of a dehumidifier inlet duct (11c), which in turn is
connected to a first dehumidifier outlet (11d) that is present in said third
three-way valve (4¢) and is distinct with respect to said first refrigeration
inlet (9a).

6. The module according to blaims 1 and 5, characterized in that said
monoblock unit (2) has a second high-temperature outlet (13a) and a second
high-temperature inlet (13b) for connection to a high-temperature system
(14), said high-temperature system (14) comprising a first circulation unit
(15a), which is connected to said second high-temperature outlet (13a),
which is arranged in series to a second flow control valve (15b), and to a
first manifold (15¢), said first manifold (15¢) being connected, by means of
second delivery ducts (15d), to one or more high-temperature exchangers
(15e). '

7. The module according to claims 1 and 6, characterized in that it
comprises third return ducts (15f), which connect said high-temperature
exchangers (15e) to a second manifold (15g) arranged in series to a third
flow control valve (15h) and to a first check valve (15i), the latter being
connected to said second high-temperature inlet (13b) and allowing the flow
to move in the direction of said monoblock unit (2).

8. The module according to claims 1 and 7, characterized in that said
monoblock unit (2) comprises a second low-temperature outlet (16a) and a
second low-temperature inlet (16b) for a low-temperature system (17), the
latter comprising in series, starting from said second low-temperature outlet
(16a), a second circulation unit (18a), followed by a fourth flow control

valve (18b) and a third manifold (18c), which comprises a thermometer
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(18d) and a temperature probe (18e) which interacts with said first three-way
valve (4a).

9. The module according to claims 1 and 8, characterized in that it
comprises third ducts (18f), for connection between said third manifold
(18c), and fourth manifolds (18g), for feeding one or more underfloor
systems (18h), and fifth manifolds (18i), for return of the water from said
underfloor systems (18h), which are connected, by way of fourth ducts (18j),
to a sixth manifold (18k), which in turn is connected to said second low-
temperature inlet (16b) with the interposition of a fifth flow control valve
(18p) and of a second check valve (18q) which is connected directly to said
second low-temperature inlet (16b) so as to allow the flow to move in the
direction of said monoblock unit (2).

10. The module according to claims 1 and 9, characterized in that said
monoblock unit (2) has a bypass duct (19), which is interposed between said
second low-temperature inlet (16b) and said second low-temperature outlet
(16a), said bypass duct (19) being arranged downstream of said first three-
way valve (4a) and downstream of said deaerator (6).

11. The module according to claims 1 and 10, characterized in that
said monoblock unit (2) comprises an adjustment valve or diverter (20),
which is interposed between said second high-temperature outlet (13a) and
said first boiler inlet (7a) and between said second high-temperature inlet
(13b) and said third coupling (3c¢).

12. The module according to claims 1 and 11, characterized in that it
comprises a containment box (21), which is adapted to accommodate said
distribution module (1), insulation being provided inside it which is
constituted by two or more suitably contoured shells which can be arranged
so as to wrap around the various components enclosed in said containment
box (21).

13. The module according to claims 1 and 12, characterized in that

said second and third three-way valves (4b, 4c) have handles whose rotation
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presets said system according to a winter or summer configuration.
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1. A distribution module (1) for distributing heating or cooling water, comprising:

three first inlets (7a, 9a, 11a) and three first outlets (7d, 9d, 11d) respectively for connection
to a boiler (8), a refrigeration system (10), and a dehumidifer (12);

a first three-way valve (4a) and a second three-way valve (4b), said second three-way valve
(4b) being connected: to said first three-way valve (4a); to the first outlets (7d, 9d) for the boiler
(8) and the refrigeration system (10); and to the first inlet (11a) for said dehumidifier (12);

a third three-way valve (4¢) connected to the first inlet (9a) for the refigeration system (10)
and to the first outlet (11d) for said dehumidifier (12); '

a monoblock unit (2), said monoblock unit (2) comprising: a first coupling (3a) and a
second coupling (3b) connected to said first three-way valve (4a);' a third coupling (3¢) connected
to said third three-way valve (4c); a fourth coupling (5) connected to a deaerator (6); the first inlet
(7a) for the boiler; two second inlets (13b, 16b) and two second outlets (13a, 16a) for a system for
- circulating water at high and low temperature (14, 17); a bypass duct (19). which is interposed
between the second inlet (16b) and the second outlet (16b) for said low-temperature system (17)
downstream of the first three-way valve (4a) and of the deaerator (6);; and an adjustment valve or
diverter (20) which is associated with a duct that is interposed between the second inlet (13b) and
- the second outlet (13a) of said high—tevmperature system (14) and the first inlet (7a) for said boiler
and said third coupling (3c). ‘

2. The module according to claim 1, characterized in that said first boiler inlet (7a) is
connected to a first flow control valve (7b) and a boiler delivery duct (7c).

3. The module according to claim 2, characterized in that it comprises a boiler return duct

(7e), which is connected to said first boiler outlet (7d) provided in said second three-way valve

(4b).
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4. The module according to claim 3, characterized in that it further comprises: a
refrigeration delivery duct (9b) connected to said first refrigeration inlet (9a); and a refrigeration
return duct (9¢) connected to said first refrigeration outlet (9d) separately from said first boiler
outlet (7d).

5. The module according to claim 4, characterized in that said first refrigeration outlet (9d)
is shared with said first dehumidifier inlet (11a), which in turn is connected to a dehumidifier
delivery duct (11b) for said dehumidifier (12), the module (1) further comprising a dehumidifier -
inlet duct (11¢) connected to said first dehumidifier outlet (11d) that is present in said third three-
way valve (4c¢) and is distinct with respect to said first refrigeration inlet (9a).

6. The module according to claim 5, further comprising a first circulation unit (15a), which
is connected to said second high-temperature outlet (13a), which is arranged in series to a second
flow control valve (15b), and to a first manifold (15c), said first manifold (15¢c) being connected to
second delivery ducts (15d), for connection to one or more high-temperature exchangers (15¢).

7. The module according to claim 6, characterized in that it comprises third return ducts
(15f) for connection with said high-temperature exchangers (15¢) by means of a second manifold
(15g) arranged in series to a third flow control valve (15h) and to a first check valve (15i), the
latter being connécted to said second high-temperature inlet (13b) and allowing the flow to move
in the direction of said monoblock unit (2).

8. The module according to claim 7, characterized in that it further comprises, in series,
starting from said second low-temperature outlet (16a), a second circulation unit (18a), followed by
a fourth ﬂow control valve (18b) and a third manifold (18c), which comprises a thermometer (18d)
and a temperature probe (18¢) which interacts with said first three-way valve (4a).

9. The module according to claim 8, characterized in that it comprises third ducts (18f), for

corinection between said third manifold (18c), and fourth manifolds (18g), for feeding one or more

underfloor systems (18h), and fifth manifolds (18i),
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for return of the water from said underfloor systems (18h) by way of fourth ducts (18j), to a sixth
manifold (18k), which in turn is connected to said second low-temperature inlet (16b) with the
interposition of a fifth flow control valve (18p) and of a second check valve (18q) which is
connected directly to said second low-temperature inlet (16b) so as to allow the flow to move in
the direction of said monoblock unit (2).

10. The module according to claim 9, characterized in that it comprises a containment box
(21), which is adapted to accommodate said distribution module (1), insulation being provided
inside it which is constituted by two or more suitably contoured shells which can be arranged so as
to wrap around the various components enclosed in said containment box (21).

11. The module according to the preceding claims, characterized in that said second and
third three-way valves (4b, 4c) have handles whose rotation presets said system according to a
winter or summer configuration.

12. A system for heating at high and low temperatures and for cooling, comprising:

the module (1) according to claim 10;

a boiler (8) interconnected between said boiler delivery duct (7¢) and said boiler return duct
(7e); | |

a refrigeration system (10) interconnected-between said refrigeration delivery duct (9b) and

said refrigeration return duct (9¢);

a dehumidifier (12) interconnected between said first dehumidifier inlet (11a) and said
dehumidifier inlet duct (11c);

one or more high-temperature exchangers (15e) interconnected between said second

-delivery ducts (15d) and said third return ducts (15f); and

one or more underfloor systems (18h) interconnected between said third ducts (18f) and
said fourth ducts (18;). ‘
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