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(57)  Ahydraulic assembly for a combined system (1)
for room heating and for the production of domestic hot
water having a hydraulic return valve assembly (19) and
a hydraulic delivery valve assembly (20) both of which
are hydraulically connected to a heat exchanger (18),
which is provided with four coplanar connections (66);
wherein the hydraulic return valve assembly (19) com-
prises aone-piece supportbody (31) having two first pairs
offittings (55, 56) arranged so as to lie on different planes

and designed to establish, in a selective manner, the hy-
draulic connection to a first pair of connections (66), and
wherein the hydraulic delivery valve assembly (20) com-
prises a one-piece support body (57) having two second
pairs of fittings (62, 63) arranged so as to lie on different
planes and designed to establish, in a selective manner,
the hydraulic connection to a second pair of connections
(66).
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Description

CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] This patent application claims priority from ltal-
ian patent application no. 102019000000472 filed on
11/01/2019.

TECHNICAL FIELD

[0002] This invention relates to a hydraulic assembly
for a combined system for room heating and for the pro-
duction of domestic hot water and to a wall-mounted boil-
er provided with such an assembly.

PRIOR ART

[0003] As is well known, the hydraulic assemblies for
combined wall-mounted boilers developed in recent
years have undergone a considerable rationalisation of
hydraulic components with the progressive abandon-
ment of single-function components connected to each
other by means of pipes, in favour of increasingly com-
pact multifunctional control and safety devices, which
have been designed to perform all the hydraulic functions
of the boiler.

[0004] Currently, the hydraulic layout of the boiler is
basically defined by the use of only three valve devices,
in combination with a secondary plate heat exchanger.

[0005] The three valve devices are:

- acentrifugal pump valve device
- adelivery valve device; and
- areturn valve device.

[0006] The centrifugal pump valve device basically
comprises an inlet connection located on a degassing
chamber, an outlet connection located on a volute body
containing the centrifugal impeller and an electric motor.
[0007] Inturn, the delivery valve device basically com-
prises a double rear connection for the secondary ex-
changer and two connections, respectively, for the pri-
mary circuit (delivery) and the secondary circuit (domes-
tic hot water outlet).

[0008] And finally, the return valve device basically
comprises a double rear connection for the secondary
exchanger and two connections, respectively, for the pri-
mary circuit (return) and for the secondary circuit (do-
mestic cold water inlet).

[0009] The secondary plate heatexchanger forthe pro-
duction of domestic hot water of the conventional type,
also used as a hydraulic bar, comprises two separate
countercurrent circuits with four terminal connections lo-
cated on the same plane that define the inlet and outlet
of the primary and secondary circuit, respectively. On
these four connections, the delivery and return valve de-
vices are assembled so that the secondary exchanger is
arranged alternately on the front or on the back of the
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delivery and return valve devices.

[0010] The air ventvalve, the three-way diverter valve,
the safety valve, the connection for connecting to the
expansion tank, and the connection for the pressure
gauge can be integrated with the centrifugal pump valve
device.

[0011] Normally, the three-way diverter valve, the dif-
ferential bypass valve, and the pressure switch can be
integrated with the delivery valve device.

[0012] In normal use, the flow sensor (flowmeter) for
controlling the sanitary removal, the system inlet valve,
and the system drain tap can be integrated with the return
valve body.

[0013] Hydraulic assemblies for wall-mounted combi-
nation boilers of the known type are described in
EP1188991, EP1026456, DE20015722, EP3361182,
CN102042637, EP3370011, and EP3252394.

[0014] The research is continuously aimed at reducing
the production costs of wall-mounted boilers and reduc-
ing their size (increasingly configuring them as household
appliances).

[0015] It has been noted, however, that the arrange-
ment of the various components (including the secondary
heat exchanger) normally involves the development of
customised designs and therefore requires a lot of in-
vestment in equipment and moulds, with rather long de-
preciation times that are not compatible with the product’s
lifespans, which tend to be increasingly short.

DESCRIPTION OF THE INVENTION

[0016] The purpose of this invention is, therefore, to
provide a hydraulic assembly for a combined system for
room heating and for the production of domestic hot water
that is free from the drawbacks of the state of the art and
is, in particular, easy and economical to implement.
[0017] Another purpose of this invention is to provide
awall-mounted boiler provided with a hydraulic assembly
for a combined system for room heating and for the pro-
duction of domestic hot water that is free from the draw-
backs of the state of the art and is, in particular, easy and
economical to implement.

[0018] According to this invention, a hydraulic assem-
bly is provided for a combined system for room heating
and for the production of domestic hot water and a wall-
mounted boiler provided with a hydraulic assembly ac-
cording to the attached claims.

BRIEF DESCRIPTION OF THE DRAWINGS

[0019] This invention will now be described with refer-
ence to the attached drawings, which illustrate non-lim-
iting embodiments thereof with the caveat that, given the
particular complexity of the drawings and the large
number of details, not all the elements have been num-
bered; wherein:

- Figure 1 shows a general hydraulic outline of a wall-
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mounted gas boiler wherein a hydraulic assembly
made in accordance with this invention is used;

- Figure 2 schematically shows an enlarged view of a
detail in Figure 1;

- Figure 3 is an exploded perspective view of a first
embodiment of the hydraulic assembly in Figure 1;

- Figure 4 is a front view of a second embodiment of
the hydraulic assembly in Figure 1; and

- Figure 5 is a rear view of a third embodiment of the
hydraulic assembly in Figure 1.

PREFERRED EMBODIMENTS OF THE INVENTION

[0020] In Figure 1, the reference number 1 denotes,
as a whole, a combined system for room heating and for
the production of domestic hot water.

[0021] The system 1 comprises a wall-mounted boiler
2 and a hydraulic network 3 hydraulically connected to
each other. The hydraulic network 3 comprises, in turn,
in a known way, a primary heating circuit 4 and a sec-
ondary circuit 5 in which domestic hot water flows. The
primary circuit 4 comprises a pipe 6 for delivering hot
water to at least one heating element 7 (preferably pro-
vided with a zone valve arranged near and immediately
upstream of the heating element 7) and a pipe 8 for re-
turning cold water to the wall-mounted boiler 2 from the
heating element 7.

[0022] The secondary circuit 5, on the other hand, is
joined to at least one domestic hot water dispenser body
9 (removal tap or mixer).

[0023] Again, as shown in Figure 1, the wall-mounted
gas boiler 2 comprises:

- anatmospheric gas burner 10, to which a gas supply
line 11 is joined, the line being controlled by a safety
gas valve 12;

- amain heat exchanger 13;

- achimney 14 provided with a fan 15, for the removal
of the fumes produced by the combustion of gas;

- a pipe 16 for delivering cold water to the main heat
exchanger 13 of heating cold water;

- areturn pipe 17 from the main heat exchanger 13 of
heating hot water;

- a secondary heat exchanger 18, advantageously,
but not necessarily, of the "plate" type;

- ahydraulic delivery valve assembly 20 hydraulically
connected to the secondary heat exchanger 18;

- a hydraulic return valve assembly 19 also hydrauli-
cally connected to the secondary heat exchanger
18; and

- a centrifugal pump assembly 21 hydraulically con-
nected to the hydraulic return valve assembly 19.

[0024] It is important to point out that while the water
circulating in the main heat exchanger 13 is heated di-
rectly by the heat produced by the burner 10, in the sec-
ondary heat exchanger 18 there is an exchange of heat
between the hot water coming from the main heat ex-
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changer 13 and the domestic cold water supplied by the
hydraulic network fed by the aqueduct through a pipe 22.
[0025] The secondary heat exchanger 18 is activated
when there is a demand for domestic hot water, that a
user detects with a flowmeter 23 through the dispenser
body 9. The primary circuit 4 also comprises an outlet
pipe 61 for the domestic hot water from the secondary
heat exchanger 18, through which the dispenser body 9
is supplied.

[0026] According to a preferred embodiment, the cen-
trifugal pump assembly 21 comprises, in turn, an electric
motor 24 that rotates an impeller 25, in turn enclosed in
a pump body 26. A pressure switch 39 is preferably in-
tegrated with the centrifugal pump assembly 21.

[0027] The pump body 26 is provided with a fitting for
the pressure switch 39, and a fitting 29 to connect to the
return pipe 16, and a fitting 30 to connect, through the
pump interface 28, to the hydraulic return valve assembly
19.

[0028] The hydraulic return valve assembly 19 is in-
tended to regulate the flow of water to/from the wall-
mounted boiler 2 and comprises, in addition to a corre-
sponding one-piece support body 31, the following de-
vices: an expansion tank 32, a safety valve 33 for the
primary circuit 4 that, if needed, is predisposed to dis-
charge the water through a drain pipe, an air vent valve
34, a three-way valve 35 intended to activate the sanitary
phase of the wall-mounted boiler 2 diverting the flow to-
wards the secondary heat exchanger 18 and having an
electric motor 36, which in turn activates a corresponding
deflector shutter 37 subjected to the action of a helicoidal
spring 38, and a check valve 40.

[0029] Preferably, the hydraulic return valve assembly
19 also comprises the following devices: the domestic
cold water flowmeter 23, a primary heating circuit 4 inlet
valve 41, a system drain tap 42 that, if necessary, drains
the water through a drain pipe 43 (through which the wa-
ter drains even if the safety valve 33 is controlled).
[0030] The supportbody 31 is, therefore, provided with
the following fittings:

- afitting 44 for the expansion tank 32;

- afitting 45 for the pressure gauge 27;

- aseat 46 for the three-way valve 35;

- aseat 47 for the domestic cold water flowmeter 23;

- two fittings 48 for the inlet valve 41;

- afitting 49 for the safety valve 33;

- afitting 50 for the system drain tap 42;

- a connection fitting 51 for the centrifugal pump as-
sembly 21;

- afitting 52 for the hydraulic network (if necessary,
arranged so as to house, in a known way, a filter and
a flow limiter);

- afitting 53 for the primary heating circuit 4;

- a seat 54 for the check valve 40; and

- two pairs of fittings for connection to the secondary
heat exchanger 18, indicated with the reference
numbers 55 and 56. The pairs of fittings 55, 56 lie
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on different planes. In particular, the pairs of fittings
55, 56 lie on parallel planes.

[0031] Each pair of fittings 55, 56 is arranged on op-
posite sides of the support body 31.

[0032] In particular, as shown in Figures 3 to 5, the pair
of fittings 55 is arranged at the front of the support body
31 while the other pair of fittings 56 is arranged at the
back of the support body 31.

[0033] The hydraulic valve assembly 20 is also de-
signed toregulate the water flows to/from the wall-mount-
ed boiler 2 through two connections, respectively, for the
primary circuit (delivery) and for the secondary circuit (do-
mestic hot water outlet), and it comprises a correspond-
ing one-piece support body 57.

[0034] The supportbody 57 is provided with the follow-
ing fittings:

- afitting 58 for the primary circuit delivery pipe 6;

- afitting 59 for the boiler delivery pipe 17;

- a fitting 60 for the outlet pipe 61 for domestic hot
water coming from the secondary heat exchanger
18; and

- two pairs of fittings for connecting to the secondary
heat exchanger 18, indicated with the reference
numbers 62 and 63.

[0035] The pairs offittings 62, 63 lie on different planes.
In particular, the pairs of fittings 62, 63 lie on parallel
planes. Each pair of fittings 62, 63 is arranged on opposite
sides of the support body 57. In particular, as shown in
Figures 3 to 5, the pair of fittings 62 is arranged at the
front of the support body 57 while the pair of fittings 63
is arranged at the back of the support body 31.

[0036] It is evident that both one support body 31 and
the other support body 57 can be provided with additional
fittings, in addition to those listed, and possibly closed
with appropriate caps 67.

[0037] Inside the secondary heat exchanger 18, two
distinct countercurrent water courses are defined. More
specifically, a heating water course 64 is defined in the
domestic water phase, and a domestic water course 65
is defined when its removal from the dispensing element
9 is activated in countercurrent in relation to the course
64.

[0038] The heat exchanger 18 is, therefore, provided
with four connections 66, of which, respectively, a pair
of connections 66A, 66B for the inlet and outlet of the
course 64 and a pair of connections 66C, 66D for the
inlet and outlet of the course 65 (clearly the connections
66A, 66D for the inlet course 64 and the outlet course 65
are aligned at the same and first end of the heat exchang-
er 18 while the connections 66B, 66C for the inlet course
65 and the outlet course 64 are aligned at the same and
a second end of the heat exchanger 18). The connections
66 lie on the same plane. In other words, the connections
66 are made at the same face of the box body that defines
the secondary heat exchanger 18.
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[0039] The pairs of fittings 55, 56 are intended to se-
lectively make the hydraulic connection with a first pair
of connections 66 and, similarly, the pairs of fittings 62,
63 are intended to selectively make the hydraulic con-
nection with a second pair of connections 66 depending
on the front/rear position of the secondary heat exchang-
er 18 with respect to the hydraulic return and delivery
valve assembilies 19, 20.

[0040] According to a second embodiment shown in
Figure 4, the secondary heat exchanger 18 is connected
to pairs of fittings 55 and 62 in such a way that it is ar-
ranged in front of the support bodies 31 and 57. The pairs
of fittings 55 and 62 are arranged, in use, on a common
plane to connect with the connections 66.

[0041] Alternatively, in accordance with a third embod-
iment shown in Figure 5, the secondary heat exchanger
18 is connected to the pairs of fittings 56 and 63 so that
itis arranged at the rear of the support bodies 31 and 57.
The pairs of fittings 56 and 63 are arranged, in use, on
a common plane to connect with the connections 66.
[0042] Itis important to point out that this second em-
bodiment presents, overall, a reduced overall size com-
pared to the first embodiment since the secondary heat
exchanger 18 is basically arranged side-by-side with the
centrifugal pump assembly 21.

[0043] Alternatively, according to an initial embodi-
ment shown in Figure 3, two secondary heat exchangers
18*, 18** are provided; the secondary heat exchanger
18* is connected, respectively, to the pairs of fittings 56
and 63 so as to be arranged at the rear with respect to
the support bodies 31 and 57, while the other secondary
heat exchanger 18** is connected, respectively, to the
pairs of fittings 55 and 62 so as to be arranged at the
front with respect to the support bodies 31 and 57.
[0044] The hydraulic return and delivery valve assem-
blies 19, 20 are, in fact, prepared to connect with the
secondary heat exchanger 18 in two different positions,
opposite each other; the position (front and/or rear) of
the secondary heat exchanger 18 with respect to the hy-
draulic return and delivery valve assemblies 19, 20 is
chosen according to the space requirements and without
needing to change the position of the other devices (in
particular, the flowmeter 23 is provided with a double
outlet connection and is designed to convey domestic
water to the secondary heat exchanger 18 positioned
either on the front or back of the valve body).

[0045] As mentioned above, the deflector shutter 37
of the three-way valve 35 is controlled by the electric
motor 36 and is subjected to the action of the helical
spring 38 to alternatively close one way, corresponding
to the fitting 53 with the primary heating circuit 4 for the
domestic hot water production phase, or one way for
room heating, leaving open, in any case, a hydraulic com-
munication way with a centrifugal pump assembly 21 suc-
tion pipe.

[0046] Preferably, the deflector shutter 37 has a differ-
entiated section on the two closing diameters in order to
reduce the pressure drop towards the main way for the
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room heating phase.

[0047] The main advantage of the assembly made up
of the hydraulic return and delivery valve assemblies 19,
20 and by the secondary heat exchanger 18 consists in
preparing the rational arrangement of the secondary heat
exchanger 18 on the front or alternatively on the back of
both the hydraulic return valve assembly 19 and the hy-
draulic delivery valve assembly 20. All this translates into
a significant reduction in investment costs in moulds and
equipment, as well as in a significant reduction in the
overall size and a consequent reduction in production
costs.

LIST OF REFERENCE NUMBERS OF THE FIGURES

[0048]

combined system
wall-mounted boiler

hydraulic network

primary circuit

secondary circuit

delivery pipe

heating element

return pipe

9 dispenser body

10  burner

11 gas supply line

12  safety valve

13  main heat exchanger

14  chimney

15 fan

16  cold water return delivery pipe
17  water delivery pipe

18 secondary heat exchanger

19  hydraulic return valve assembly

0N O WN -

20  hydraulic delivery valve assembly
21 centrifugal pump assembly

22  pipe

23  flowmeter

24 electric motor pump

25  pump impeller

26  pump body

27  pressure gauge

28  return assembly-pump interface
29  boiler return-pump fitting

30 interface-pump fitting

31 return assembly support body
32  expansion tank

33 safety valve

34  air vent valve

35  three-way valve

36  three-way valve electric motor
37  three-way valve deflector shutter
38 three-way valve helical spring
39  pressure switch

check valve

41  inlet valve
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42  drain tap

43  drain pipe

44  fitting for expansion tank

45  fitting for pressure gauge

46  three-way valve seat

47  flowmeter seat

48  inlet valve fitting

49  safety valve fitting

50 drain tap fitting

51  centrifugal pump fitting

52  domestic water network fitting
53  drain tap fitting

54  check valve seat

55  secondary exchanger fittings

56  secondary exchanger fittings

57  delivery assembly support body
58  primary circuit delivery fitting

59  boiler delivery fitting

60 domestic hot water outlet fitting
61  domestic hot water network pipe
62  secondary exchanger fittings

63  secondary exchanger fittings

64 internal plates course

65 internal plates course

66  secondary exchanger connections
Claims

1. A hydraulic assembly for a combined system (1) for

room heating and for the production of domestic hot
water comprising a wall-mounted boiler (2) hydrau-
lically connected to a hydraulic network (3) having a
primary heating circuit (4) and a secondary circuit
(5) where domestic hot water flows; the assembly
comprises afirst heat exchanger (18; 18*); a hydrau-
lic return valve assembly (19), which is hydraulically
connected to the first heat exchanger (18); and a
hydraulic delivery valve assembly (20), which is also
hydraulically connected to the first heat exchanger
(18); wherein the first heat exchanger (18; 18%) is
provided with four coplanar connections (66) for the
hydraulic connection to the hydraulic return valve as-
sembly (19) and to the hydraulic delivery valve as-
sembly (20); in which the hydraulic return valve as-
sembly (19) comprises afirst one-piece supportbody
(31) and the hydraulic delivery valve assembly (20)
comprises a second one-piece support body (57);
the assembly is characterized in that the one-piece
support body (31) has two first pairs of fittings (55,
56) arranged so as to lie on different planes and de-
signed to establish, in a selective manner, the hy-
draulic connection to a first pair of connections (66),
and in that the second one-piece support body (57)
has two second pairs of fittings (62, 63) arranged so
as to lie on different planes and designed to estab-
lish, in a selective manner, the hydraulic connection
to a second pair of connections (66).
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An assembly according to claim 1, wherein the two
first pairs of fittings (55, 56) are arranged so as to lie
on parallel planes.

An assembly according to claim 1 or 2, wherein the
two second pairs of fittings (62, 63) are arranged so
as to lie on parallel planes.

An assembly according to any one of the preceding
claims and comprising a second heat exchanger
(18**); wherein all said pairs of fittings (55, 56; 62,
63) are used to establish the hydraulic connection
to the first heat exchanger (18*) and to the second
heat exchanger (18**).

An assembly according to anyone of the preceding
claims, wherein the hydraulic return valve assembly
(19) integrates a three-way valve (35) that is de-
signed to activate the domestic water phase of the
wall-mounted boiler (2) by deflecting the flow to-
wards the first heat exchanger (18; 18*) and having
an electric motor (36), which operates a deflector
shutter (37); wherein the cross section of the deflec-
tor shutter (37) has different closing diameters.

An assembly according to any one of the preceding
claims, wherein the hydraulic return valve assembly
(19) integrates a flow-meter (23), which is provided
with a double outlet connection to convey domestic
water both towards the first and towards the second
heat exchanger (18; 18%).

A wall-mounted boiler (2) characterized in that it is
provided with at least one hydraulic assembly (20)
according to any one of the claims from 1 to 6.
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