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Description

[0001] The presentinvention relates to a hydraulic de-
vice according to the preamble of claim 1.

[0002] The invention also relates to a hydraulic appli-
ance and to a hydraulic system, in particular for heating
water, comprising said hydraulic device, as well as to a
method of operating such a hydraulic system.

[0003] The presentinvention especially applies to the
field of household water heating systems, wherein the
system is used for heating both the household environ-
ments and the water used in sanitaryware.

[0004] These types of systems typically comprise a
heating water circuit and a sanitary water circuit.

[0005] The system also comprises atleastone heating
hydraulic appliance, typically a gas or electric boiler, for
heating the water circulating in the system. The heating
hydraulic appliance may comprise, for example, only one
heater; alternatively, two heaters may be used, one for
heating water and the other one for sanitary water, being
dependent or independent of each other.

[0006] In hydraulic systems of this kind, before activat-
ing the heater itis necessary to fill the heating circuit with
heating water; typically, this takes place when the system
is turned on for the first time; more precisely, the heating
water may, for example, be water taken from the main,
possibly with the addition of additives (e.g. antifreeze).
As time goes by, the water pressure orlevelin the heating
circuit may decrease, so that the heating circuit must be
topped up, i.e. supplied with additional water in order to,
for example, restore the proper pressure or level in the
circuit and/or to remove air from the plumbing.

[0007] Solutions are available on the market wherein
the heating circuit can be filled and topped up by manually
operating a tap connected to or associated with a water
network plumbing, typically the public water distribution
main.

[0008] These solutions suffer from the drawback that
filling and topping-up operations must be both carried out
manually, so that, for properly operating the system, the
user has to check the water pressure or level in the heat-
ing circuit periodically and then, if necessary, top up said
circuit. In other solutions there is a separate topping-up
system, i.e. a plumbing having its own topping-up tap.
[0009] Different solutions use an automatic top-up
valve, generally a pressure switch, which opens below a
preset pressure and closes when the preset pressure is
reached. These automatic valves are subject to malfunc-
tioning due to, for example, seizing caused by a long non-
operational time, without providing any indication about
their failure.

[0010] All these solutions suffer, however, from the
drawback that the topping-up system takes up room, and
this may not be acceptable, especially in household ap-
plications, due to the little room available. In fact, in
household heating hydraulic appliances (typically gas or
electric boilers), the available room is often very little both
inside the appliance container and in the installation area
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of the heating appliance.

[0011] Such a hydraulic device according to the pre-
amble of claim 1 is known from the patent DE8219381.
[0012] The general object of the present invention is
therefore to provide a hydraulic device, a hydraulic ap-
pliance and a hydraulic system comprising it, which allow
to overcome the drawbacks of the prior art, in particular
those mentioned above.

[0013] A particular object of the present invention is to
fill and top up the system through a single small compo-
nent which offers the possibility of controlling the topping
up of the heating circuit automatically and reliably.
[0014] These and otherobjects of the presentinvention
are achieved through a hydraulic device, a hydraulic ap-
pliance, a hydraulic system and a method to operate the
system having the features set out in the appended
claims, which are intended as an integral part of the
present description.

[0015] The present invention is based on the idea of
using at least two hydraulic on-off devices. In particular,
these two on-off devices allow to carry out filling and top-
ping-up operations in an effective manner.

[0016] According to the present invention, depending
on the different embodiment examples, said at least two
on-off devices can be connected, either directly or indi-
rectly, in series and/or in parallel.

[0017] Stillaccording to the presentinvention, depend-
ing on the different embodiment examples, at least one
of the on-off devices can be manually or automatically
operated; advantageously, the automatic operation can
be of the electric type, in particular magnetoelectric or
the thermoelectric type, through suitable drive and/or
control signals to be sent to the on-off device.

[0018] Some particularly advantageous embodiment
examples of the present invention are those which utilize
at least three on-off devices, in particular one manually
operated device for filling operations and two automati-
cally operated devices (in series orin parallel) for topping-
up operations.

[0019] Furtherobjects, features and advantages of the
present invention will become apparent from the follow-
ing detailed description and from the annexed drawings,
which are supplied by way of non-limiting example,
wherein:

Fig.1 shows a front view of a first embodiment ex-
ample of the hydraulic device according to the
present invention;

Fig.2 shows a side view of the device of Fig.1;
Fig.3 shows a top view of the device of Fig.1;

Fig.4 shows a partially sectional tridimensional view
of the device of Fig.1;

Fig.5 shows the device of Fig.1 sectioned along line
B-B;

Fig.6 shows the device of Fig.1 sectioned along line
A-A;

Fig.7 shows a detail of Fig.6;

Fig.8 shows a tridimensional view of a second em-
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bodiment example of the hydraulic device according
to the present invention;

Fig.9 shows a partially sectional tridimensional view
of the device of Fig.8;

Fig.10 shows an enlarged sectional front view of the
device of Fig.8;

Fig.11 shows a first tridimensional view of a third
embodiment example of the hydraulic device ac-
cording to the present invention;

Fig.12 shows a second tridimensional view of the
device of Fig.11 from a side opposite to Fig.11;
Fig.13 shows a sectional front view of the device of
Fig.11;

Fig.14 shows the device of Fig.11 sectioned along
line D-D;

Fig.15 partially shows a first example of a household
water heating hydraulic appliance according to the
present invention;

Fig.16 partially shows a second example of a house-
hold water heating hydraulic appliance according to
the present invention.

[0020] The following description will refer to three em-
bodiment examples of the hydraulic device according to
the present invention.

[0021] Said embodiment examples are intended as
non-limiting examples of the invention, aiming at provid-
ing the man skilled in the art with the information neces-
sary for implementing the invention defined in the claims
appended hereto.

[0022] An important feature common to all three em-
bodiment examples of the hydraulic device according to
the present invention is the fact that they provide a single
component, in particular a small one; thus, these com-
ponents can be easily and effectively inserted in hydraulic
appliances and/or in hydraulic systems, in particular for
domestic use.

[0023] Such devices, appliances and systems are par-
ticularly adapted to operate with water or watery mix-
tures, but the use of different fluids should not be exclud-
ed.

[0024] A particularly advantageous application of the
present invention is found in the field of heating by circu-
lation of water or other liquids; nevertheless, the present
invention may also be advantageously applied to the field
of conditioning by circulation of water or other liquids.
[0025] Ingeneral, the hydraulic device according to the
present invention is designated as a whole by reference
numeral 1. In the first embodiment example, the device
is designated by reference numeral 1’; in the second em-
bodimentexample, the device is designated by reference
numeral 1"; in the third embodiment example, the device
is designated by reference numeral 1".

[0026] The following will first describe the first embod-
iment example (with reference to the drawings from Fig.1
to Fig.7), followed by the description of the second em-
bodiment example (with reference to the drawings from
Fig.8 to Fig.10) and, finally, by the description of the third
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embodiment example (with reference to the drawings
from Fig.11 to Fig.14).

[0027] For clarity, it is worth mentioning beforehand
that the first embodiment example comprises two on-off
devices connected together hydraulically in parallel, in
particular a manually operated device for filling opera-
tions and an automatically operated device for topping-
up operations, whereas the second and the third embod-
iment examples comprise three on-off devices, i.e. one
manually operated device for filling operations and two
automatically operated devices (connected together hy-
draulically in series) for topping-up operations.

[0028] Said second and third embodiment examples
turn out to be particularly advantageous not only as such,
but also in comparison with the first embodiment exam-
ple, in particular as concerns the safety and reliability of
the hydraulic device according to the present invention
and/or the diagnostic capability of the hydraulic device
according to the present invention.

[0029] Also, it is worth making clear that some advan-
tageous aspects of the present invention in relation to
the connection in series of two on-off devices will be de-
scribed with reference to the second and third embodi-
ment examples, such aspects being nonetheless inde-
pendent of the presence, in these examples, of a third
on-off device connected hydraulically in parallel to the
first two.

[0030] Inallthree embodimentexamples, the hydraulic
device according to the present invention comprises at
least one body having an inlet duct, a first outlet duct and
a second outlet duct, as well as on-off means adapted
to stop a fluid flow. Furthermore, the on-off means of
these examples are adapted to be in at least a first, a
second and a third operating configurations; the first op-
erating configuration is such that fluid flow is prevented
from the inlet duct to the second outlet duct, the second
operating configuration is such that a first amount of fluid
flow is allowed from the inlet duct to the second outlet
duct, the third operating configuration is such that a sec-
ond amount of fluid flow is allowed from the inlet duct to
the second outlet duct. The first operating configuration
has been conceived as a system operating status, i.e.
the condition the system is in when it performs its primary
function, e.g. when a heating system circulates hot water
in radiators.

[0031] Inthe first embodiment example (Figs. 1-7), the
device 1’ is essentially a hydraulic T-shaped fitting com-
prising a hollow body 4’, wherein water enters through
an inlet duct 6’, flows through the hollow body and exits
through two outlet ducts 5’ and 7°, one of which (in the
example of Fig. 1, the duct 7°) is a controlled outlet, while
the second outlet (in the example of Fig. 1, the duct 5)
is always open.

[0032] The device 1’ comprises on-off means adapted
to affect the liquid flow in the duct 7’; preferably, said on-
off means are adapted to be in at least three operating
configurations and to determine at least three corre-
sponding fluid flows (in the outlet 7°), not necessarily be-
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ing different from one another.

[0033] Depending of the application, the on-off means
may be manifold type; for example, in systems using lig-
uids atlow pressures (preferably lower than 0.1 bar), said
on-off means may comprise at least one solenoid valve
or a valve adapted to control the opening and closing of
the shutter only through the force of its own actuator,
preferably by changing the outlet section of the duct 7’;
said valve will hereafter also be referred to as a direct
on-off valve or a direct-control valve.

[0034] In household heating systems, the water in the
mains typically has a pressure between 0.2 and 10 bar,
so thatthe above-described valves cannotbe easily used
and different on-off means are to be preferred, such as,
for example, solenoid valves exploiting the same pres-
sure of the fluid in order to assist the switching of the
shutter; these valves will hereafter also be referred to as
servo-assisted valves.

[0035] Back to the preferred embodiment example for
heating systems, the outlet duct 7’ comprises internally
a main duct 11’ and a by-pass duct 9'.

[0036] The main duct 11’ has an aperture 4’c, or
through seat, and an aperture 8’, which are opened or
closed by respective on-off means, in particular by a tap
or by-pass valve 3’ that allows or prevents water flow
through the aperture 4’c, while a direct on-off valve 2’
allows or prevents water flow through the aperture 8'.
[0037] The largerthe aperture 8, the higher the forces
to be countered by the valve 2’ in order to close the ap-
erture 8.

[0038] Being desirable to obtain a small device, and
taking into account the above-stated maximum pressure
in the water mains, the aperture 8 cannot be too large,
otherwise it could not be closed by a standard valve 2’,
thus requiring valves having too big actuators and ex-
cessive forces.

[0039] According to a preferred embodiment, an opti-
mal size of the aperture 8 has been estimated to be about
0.5 mmZ; in this case, the fluid will typically exert a thrust
of approximately 50 gr, which can be countered by a
spring adapted to exert a thrust of approximately 100 gr
in the closed position.

[0040] These values, however, do not provide a large
or "important" water flow, i.e. which allows to fill an envi-
ronmental heating circuit within a relatively short or rea-
sonable time.

[0041] The water flow passing through the aperture 8’
is nonetheless still sufficient for topping up the environ-
mental heating circuit.

[0042] The complete filling of the circuit can take place
thanks to a by-pass duct 9’ in the device 17, through which
a higher flow rate of water can be supplied to the outlet
duct 7°.

[0043] According to the preferred embodiment, the
main duct 11’ and the by-pass duct 9’ run substantially
parallel along an axis AA and can be put in communica-
tion by means of a through seat 4’c (transversal to the
axis AA) of the by-pass valve 3'.
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[0044] Preferably, the by-pass valve 3’, which is sub-
stantially a manual tap, is integrated with the main body
4’ of the device 1° and comprises a mobile shutter 12’;
said shutter 12’ can slide in the seat 4’c and can therefore
stop the fluid flow coming out from the by-pass duct 9’
before it enters the main duct 11°.

[0045] Atthe lower end 12’a of the shutter 12, i.e. the
end facing the main duct 11’, there is a first sealing ele-
ment 14’, e.g. a gasket or an O-ring, adapted to prevent
any leakage from said by-pass duct 9’ into the central
duct 11°, or vice versa, when the tap 3’ is in the closed
position, i.e. when the end 12’a is housed in the through
seat 4'c.

[0046] In the central portion of the shutter 12’ there is
asecond sealing element 15’, e.g. a gasket or an O-ring,
adapted to prevent any leakage from the by-pass duct 9’
to the outside of the device 1'.

[0047] The upper portion 12’b of the shutter has a
threaded structure adapted to cooperate with a threaded
plug or element 13’ being present in the seat 4’b of the
by-pass valve 3'.

[0048] Substantially at one end of the threaded ele-
ment 13’ there is a groove 13’a, which is used for the
insertion of a catch or locking pin, e.g. a U-shaped, in
order to keep the threaded element 13’ in its position.
[0049] At the upper end, the shutter 12’ has a seat 17’
for a suitable tool or wrench, such as an Allen key, in
order to allow the tap 3’ to be operated, preferably by
qualified personnel.

[0050] Returning now to the on-off means of the aper-
ture 8, according to the preferred embodiment shown in
the annexed drawings, the direct on-off valve is a sole-
noid valve 2’ connected to the end 4’a of the main body
4’ of the hydraulic device 1’, and is, for example, of a type
having an internal structure similar to the one shown and
detailed, for example, in the American patent US
4,776,559 to the present Applicant (to be precise, it
should be noted that, in this American patent, the actuator
is electrothermal type, not electromagnetic type as in the
hydraulic device 1°).

[0051] According to the preferred embodiment, the so-
lenoid valve 2’ is direct-control type, i.e. the opening and
closing of said solenoid valve takes place through direct
driving of a shutter 10’, which is moved by the magnetic
field generated within a magnetic core due to electric
current running through a coil. The magnetic field there-
fore causes the movement of the shutter 10’, on which a
rubber piece 20’ is mounted which opens and/or closes
the aperture 8. In this configuration, the movement of
the shutter 10’ is countered only by a spring being present
within the magnetic core, the force of which is opposite
to the force exerted by the water column or pressure.
[0052] From afunctional point of view, the embodiment
would be equally advantageous even if the solenoid valve
2’ were replaced with a different type of valve, such as,
for instance, a valve being servo-assisted by fluid pres-
sure (not shown in the annexed drawings pertaining to
the first embodiment example). A servo-assisted valve
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having suitable features for use in the hydraulic device
1’ may have, for example, an internal structure being sim-
ilar to the one described in detail, for example, in the
European patent application EP 0 599 341 to the present
Applicant.

[0053] However, servo-assisted valves suffer from the
drawback that, if the pressure of the water in the duct 11’
is higher than the pressure of the water supplied from
the inlet duct 6’, the necessary servo-assistance forces
will not be provided and water will flow back from the
hydraulic circuit downstream of the outlet duct 7’ to the
inside of the device 1, i.e. to the ducts 5’ and 6.

[0054] In order to avoid this problem, which could nev-
ertheless also arise in the event of a faulty solenoid valve,
a non-return valve 50’, or unidirectional valve, is prefer-
ably mounted to the outlet duct 7’ of the hydraulic device
1.

[0055] The non-return valve 50°, which is known to the
man skilled in the art, is of the type comprising at least
one hollow cylindrical body 51’ inserted in the duct 7’
through a respective sealing element or O-ring 53’
[0056] The valve 50’ also comprises an inner shutter
52’, e.g. having a substantially "mushroom-like" shape,
i.e. comprising a stem which can slide in a central seat
of said hollow cylindrical body 51’ and an end cap adapt-
ed to close a suitable seat, thus stopping the water flow.
[0057] According to an embodiment, said non-return
valve 50’ may advantageously comprise some elements,
e.g. the hollow cylindrical body 51°, obtained directly from
the body 4’ of the device 1°. This solution turns out to be
advantageous for several reasons: on the one hand, it
reduces therisks of leakage in the contact areas between
the main body 4’ of the hydraulic device 1’ and the cylin-
drical body 51’ of the non-return valve 50’, while on the
other hand the gasket 53’ is no longer necessary (thus
reducing the number of components used, and therefore
the cost of the device).

[0058] The hydraulic device 1" may also advanta-
geously comprise a sensor for detecting a significant pa-
rameter of the fluid flowing in the device, e.g. tempera-
ture, hardness, flow rate, etc.

[0059] Inthe preferred embodiment example, an axial-
turbine flow meter 30’ is housed in a seat located on the
outlet duct 5'.

[0060] The flow meter 30’ comprises a mobile element
18 and at least one magnetic element 19’, which are
adapted to generate or modify a magnetic field; the elec-
tric detector 21’ is adapted to detect said magnetic field;
according to an embodiment, the electric detector 21’
may be a Hall-effect sensor or, alternatively, a Reed sen-
sor.

[0061] The mobile element 18’ may have any shape
and be moved by a fluid flow in different ways; for exam-
ple, it may be translated or rotated or rotated and trans-
lated or turned by the fluid flow; the motion of the mobile
element may be free or braked or countered or subject
to areaction, for example, for effect of an elastic element,
in particular a spring, acting directly or indirectly onto it.
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[0062] In the preferred embodiment of a hydraulic de-
vice according to the invention, shown in Figs. 1 to 6, the
mobile element is an "impeller", since it is turned by the
fluid flow.

[0063] The magnetic element 19’ is an element capa-
ble of generating or modifying a magnetic field, and may
be a permanent magnet, a magnetized element or an
element made of ferromagnetic material, or any other
element adapted to produce a signal variation in a mag-
netic sensor.

[0064] The magnetic element 19° may be fixed or mo-
bile, in particular mounted to or builtin the mobile element
18’; moreover, the mobile element 18’ itself may be mag-
netic as well, e.g. it may be at least partly magnetized or
made of ferromagnetic material.

[0065] The preferred embodimentofahydraulic device
according to the invention, shown in Figs. 1to 6, employs
an impeller to which at least one permanent magnet is
mounted.

[0066] The hydraulic device 1’ is so provided that, in
the presence of fluid flowing through it, a magnetic field
is generated the value and/or variation of which depends
on the fluid flow, in particular on the velocity and/or quan-
tity and/or flow rate thereof.

[0067] The electric detector 21’ is a unit capable of de-
tecting said magnetic field value and/or variation and,
consequently, of generating directly or causing the gen-
eration of an electric signal, e.g. an analog or digital sig-
nal.

[0068] In general, this unit may consist of several me-
chanic, electric and electronic components, but it com-
prises at least one magnetic sensor, i.e. an electric or
electronic component which is capable of sensing a mag-
netic field or a variation in a magnetic field.

[0069] The electric signal generated or caused by the
electric detector 21’ may be detected and/or used by a
control unit of a user apparatus, such as the control unit
of a water heater (in particular a boiler) in a water heating
system.

[0070] In fact, the hydraulic device 1’ is adapted to be
included in, for example, a water heating system like that
shown in Figs. 15 and 16. Said flow meter may however
be of any other known type.

[0071] According tothe presentinvention, and with ref-
erence to the second embodiment example (Figs. 8 to
10), the hydraulic device is designated as a whole by
reference numeral 1".

[0072] Like the device 1’ (Figs. 1to 7), also the device
1" (Figs. 8to 10) is essentially a hydraulic T-shaped fitting
comprising a hollow body 4", wherein water enters
through an inlet duct 6", flows through the hollow body
and exits through two outlet ducts 5" and 7", one of which
(in the example of Figs.8-10, the duct 7") is a controlled
outlet, while the second outlet (in the example of
Figs.8-10, the duct 5") is always open.

[0073] The device 1" comprises on-off means adapted
to affect the liquid flow in the duct 7"; preferably, said on-
off means are adapted to be in at least three operating
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configurations and to determine at least three corre-
sponding fluid flows (in the outletduct 7"), not necessarily
being different from one another.

[0074] The outlet duct 7" comprises internally a main
duct 11" and a by-pass duct 9".

[0075] The main duct 11" has an aperture 4"c, or
through seat, an aperture 8" and an aperture 40"a which
are opened or closed by respective on-off means; in par-
ticular, a tap or by-pass valve 3" allows or prevents water
flow through the aperture 4"c, while a servo-assisted
valve 2", preferably an electrically controlled one, allows
or prevents water flow through the aperture 8" and adirect
on-off solenoid valve 40", e.g. actuated by an electro-
thermal element, allows or prevents water flow through
the aperture 40"a; the two on-off means 2" and 40" are
arranged in series.

[0076] As far as the direct on-off valve 40" is con-
cerned, the respective aperture is preferably small (oth-
erwise too big and strong valve mechanisms and actua-
tors would be needed) and therefore the quantity of water
allowed to flow therethrough is small, especially if we
consider the supply requirements of a hydraulic system
like a household heating system. The fact that there is
an additional servo-assisted valve 2" downstream of the
direct-on-off valve 40" does not affect the above consid-
erations about the dimensions of the aperture associated
with the latter.

[0077] In order to allow the system to be filled, the de-
vice 1" is provided with a by-pass duct 9", through which
a higher flow rate of water can be supplied to the outlet
duct 7".

[0078] In the preferred embodiment, the main duct
11" and the by-pass duct 9" run at least partly substan-
tially parallel to each other along an axis AA.

[0079] Preferably, the by-pass valve 3" is integrated
with the main body 4" of the device 1" and comprises a
mobile shutter 12" which can slide in a seat 4"c commu-
nicating with the duct 9" and can thus stop the fluid flow
entering the duct 9"; the seat 4"c is a through hole being
transversal, in particular substantially orthogonal, to the
axis A-A, and is used for housing at least partly the valve
3"; in particular, said hole leads into a chamber immedi-
ately upstream of the main duct 11".

[0080] At the lower end of the shutter 12", i.e. the end
facing the ducts 5" and 6", in particular facing a chamber
immediately upstream of the main duct 11", there is a
first sealing element 14", e.g. a gasket or an O-ring,
adapted to prevent any leakage from said by-pass duct
9" into the ducts 5" and 6", in particular into a chamber
immediately upstream of the main duct 11", or vice versa,
when the tap 3" is in the closed position, i.e. when the
end 12"a is housed in the through seat 4"c.

[0081] Inthe central portion of the shutter 12" there are
a second and a third sealing elements 15" and 16", e.g.
agasketoran O-ring; the element 15" provides additional
sealing onto the duct 4"c, i.e. works in aid of the element
14"; the element 16" is adapted to prevent any leakage
from the by-pass duct 9" to the outside of the device 1".
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[0082] The upper portion 12"b of the shutter has a
threaded structure adapted to cooperate with a threaded
element 13" being present in the seat 4"b of the by-pass
valve 3". Substantially at one end of the threaded element
13" there is a groove 13"a, which is used for the insertion
of a catch or locking pin, e.g. U-shaped, in order to keep
the threaded element 13" in its position.

[0083] Atthe upperend, the shutter 12" has aseat 17"
for a suitable tool or wrench, such as a screwdriver, in
order to allow the tap 3" to be operated, preferably by
qualified personnel.

[0084] Referring now again to the on-off means of the
aperture 8", in the preferred embodiment shown in the
annexed drawings the valve 2" is a solenoid valve which
is servo-assisted by fluid pressure and is, for example,
of a type having an internal structure similar to the one
illustrated and described in detail, for example, in the
European patent EP 0 599 341 to the present Applicant.
[0085] According to an embodiment, the solenoid
valve 2" is servo-assisted type and the opening and clos-
ing of said solenoid valve takes place through a shutter
10" whichis moved by the magnetic field generated within
a magnetic core due to electric current running through
a coil. The magnetic field thus causes the movement of
the shutter 10", on which a rubber piece 20" is mounted
which opens and/or closes the aperture 8"; the opening
of the passage 8", which is small, determines pressure
variations in the chamber housing the core or shutter 10",
which variations move a second mobile shutter, i.e. the
one in which the passage 8" is obtained, which in turn
opens a larger duct; this operation is typical of servo-
assisted valves. In this configuration, the movement of
the shutter 10" is counteracted by a spring being present
inside the magnetic core.

[0086] From afunctional point of view, this second em-
bodiment example, like the first one, would be equally
advantageous should the solenoid valve 2" be replaced
with a different type of valve, such as a direct on-off valve.
[0087] Inordertoavoid theloss ofthe necessary servo-
assistance forces in the event of a solenoid valve failure,
resulting in water flowing back from the hydraulic circuit
downstream of the outlet duct 7" to the inside of the de-
vice 1", a non-return valve 50" is mounted on the outlet
duct 7" of the hydraulic device 1".

[0088] The non-return valve 50", which is known to the
man skilled in the art, is of a type comprising at least one
hollow cylindrical body 51" inserted in the duct 7" through
a respective sealing element or O-ring 53".

[0089] The valve 50" also comprises an inner shutter
52", e.g. having a substantially "mushroom-like" shape,
i.e. comprising a stem which can slide in a central seat
of said hollow cylindrical body 51" and an end cap adapt-
ed to close a suitable seat, thus stopping the water flow.
[0090] According to an embodiment, said non-return
valve 50" may advantageously comprise some ele-
ments, e.g. the hollow cylindrical body 51", obtained di-
rectly from the body 4" of the device 1". This solution
turns out to be advantageous for several reasons: on the
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one hand, it reduces the risks of leakage in the contact
areas between the main body 4" of the hydraulic device
1" and the cylindrical body 51" of the non-return valve
50", while on the other hand the gasket 53" is no longer
necessary (thus reducing the number of components
used, and therefore the cost of the device).

[0091] Referring now again to the on-off means of the
aperture 40"a, in the preferred embodiment shown in the
annexed drawings the valve is controlled by an electro-
thermal shutter.

[0092] According to an embodiment, the valve 40" is
direct-control type, i.e. the opening and closing of the
valve take place through a shutter 40"b, ending with a
sealing element40"c, moved by a thermoelectric element
41" which is actuated electrically through terminals 41
"a. Said terminals are advantageously connected to an
electric source or to adrive or control circuit through wires
not shown in the drawing for simplicity’s sake.

[0093] Thethermoelectricelement41" is, forexample,
of a type having an internal structure similar to the one
illustrated and described in detail, for example, in the
European patent application EP 0 940 577 to the present
Applicant.

[0094] Itis worth remarking that, in the present exam-
ple, the thermoactuator 41" is "pull" type, i.e. when sup-
plied with power it exerts a pulling action towards its own
body, although its thermic element is "push" type; of
course, the thermic element is suitably oriented for this
purpose inside the element 41", in opposition to a reac-
tion element or spring 40"d.

[0095] According to an embodiment, the thermoelec-
tricelement41" is advantageously coupled mechanically
to the shutter 40"b, e.g. by means of a plugin or bayonet
type coupling system. The electromechanical drive of the
thermoelectric element 41" moves the shutter 40"b,
which is pulled towards said thermoelectric element 41".
[0096] The larger the aperture 40"a, the higher the
force that must be exerted by the valve 40" in order to
keep the aperture 40"a closed through said contrast
spring 40"d adapted to push the shutter 40"b, and there-
fore the higher the forces to be overcome by the thermo-
electric element 41".

[0097] Beingdesirable to use a small valve, and taking
into account the actual pressures involved, the aperture
40"a cannot be too large, otherwise it could not be closed
by a standard valve 40", thus requiring bigger valves.
[0098] The above considerations pertaining to the con-
nection between forces and sections generally apply to
all direct on-off valves used in the embodiment examples
described herein, in particular to the direct on-off valve
2’ of the first embodiment example.

[0099] As in the device 1’, in a preferred embodiment
of the hydraulic device 1" an optimal size of the aperture
associated with the direct on-off valve has been estimat-
ed to be about 0.5 mmZ; in this case, the fluid will typically
exert a thrust of approximately 50 gr, which can be coun-
teracted by a spring adapted to exert a thrust of approx-
imately 100 gr when in the closed position.
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[0100] These values, however, do not provide an "im-
portant" water flow, i.e. which allows to fill up an environ-
mental heating circuit within areasonable time. The water
flow passing through the aperture 40" is nonetheless still
sufficient for topping up the environmental heating circuit.
[0101] The two valves 40" and 2" provide a "double
safety function", in that they are hydraulically connected
together in series; should one of them fail, the other one
will still ensure the closing of the inlet duct, thus prevent-
ing the circuit from being over filled and avoiding any
risks of damage or waste of water.

[0102] The use of two different types of valves, i.e. an
electromagnetic valve (which operates rapidly) and a
thermoelectric valve (which operates slowly), can im-
prove the performance of the system, e.g. by providing
a slow closing, thus preventing the known phenomenon
called "water hammer".

[0103] To this end, the electric connection of said
valves may be distinct, so that they can be opened or
closed at different times or in different ways; however, in
general, an electric connection of said valves in parallel
should not be excluded either.

[0104] Moreover, the presence of valves of different
types may improve safety, because they are subject to
different potential causes of failure.

[0105] The hydraulic device 1" may also advanta-
geously comprise a sensor for detecting a significant pa-
rameter of the fluid flowing in the device, e.g. flow rate,
temperature, hardness, pressure, etc.

[0106] In the preferred embodiment example, a pres-
sure sensor 60" is housed in a seat 60"a located on the
outlet duct 7" and is electrically connected, for example,
to a system control unit (the wiring harness for the elec-
tronic connection between the sensor and the control unit
and the control unit itself are not shown for simplicity’s
sake).

[0107] The pressure sensor 60" is adapted to detect
the pressure in the outlet duct 7"; said sensor 60" can
therefore be useful for detecting any anomalous pressure
increase or decrease in the system.

[0108] The electric signal generated or caused by the
pressure sensor 60" can be detected and/or utilized by
a control unit, for example, in order to control topping up
or filling operations automatically of the system.

[0109] The hydraulic device 1" is also adapted to be
included in a water heating system, as shown in Figs. 15
and 16.

[0110] According tothe presentinvention, and with ref-
erence to the third embodiment example (Figs. 11 to 14),
the hydraulic device is designated as a whole by refer-
ence numeral 1".

[0111] Like the hydraulic devices 1’ and 1", also the
hydraulic device 1" is essentially a hydraulic T-shaped
fitting.

[0112] The hydraulicdevice 1" bears many conceptual

similarities to the device 1", though it features a number
of advantageous implementation differences.
[0113] Like the hydraulic device 1", also the hydraulic
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device 1" comprises two on-off devices 2™ and 40™ ar-
ranged in series; however, in this example, they are two
electromagnetically controlled solenoid valves (though
they may alternatively be both electro thermally control-
led valves or different types of valves) of the type being
servo-assisted by fluid pressure.

[0114] The mainduct 11" is subdivided into three sec-
tions 11™a, 11™b, 11"c arranged in series. The valve 2",
through the servo-assisted movement of its shutter driv-
en by the core 10", allows to connect the section 11™b
to the downstream section 11" ¢. The valve 40", through
the servo-assisted movement of its shutter driven by the
core 10", allows to connect the section 11""a to the down-
stream section 11"b.

[0115] Theinletduct6™ and the outletduct5"™ are sub-
stantially aligned (in particular coaxial) and substantially
the same size (a filter applied to the inlet duct 6™ may
alternatively be incorporated in the duct itself).

[0116] The duct 11" extends in a substantially linear
direction being transversal, in particular substantially or-
thogonal, to the axis of the duct 5" and/or of the duct 6",
up to the duct 7".

[0117] The by-pass duct 9™ is somewhat shorter than
the main duct 11"; it extends in a substantially linear
direction being transversal, in particular substantially or-
thogonal, to the axis of the duct 5" and/or of the duct 6",
up to the seat 4" c of the tap 3"; the seat 4™c is located
in the immediate vicinity of the duct 7", i.e. close to the
outlet of the device 1"; advantageously, the ducts 9™ and
11" have substantially parallel axes.

[0118] In the body 4™ of the device 1" there are two
seats 4"a and 4""a adapted to house at least partly the
valves 2" and 40", respectively. The two valve seats are
close side by side, and preferably have an axis which is
transversal, in particular substantially orthogonal, to the
duct 11". Also the tap seat has an axis being transversal,
in particular substantially orthogonal, to the duct section
11" c. For the purpose of optimizing the arrangement of
the various items in the device 1", the axes of the seats
4"a, 4"b and 4"c are advantageously substantially par-
allel to one another; in particular, the tap seat is located
on a side opposite to both valve seats.

[0119] In this third embodiment example, since both
valves are servo-assisted type, there are theoretically no
limits to the choice of the respective flow sections, and
thus there are theoretically no limits to the flow in the duct
11"™. Said configuration may therefore allow for a rapid
automatic filling of the whole system.

[0120] Thanks to the arrangement of the various items
according to this third embodiment example (or to similar
arrangements), itis possible to provide a double pressure
measurement without any increase in dimensions. In this
regard, one may use a pressure sensor 60™ comprising
a first measuring element 61" and a second measuring
element 62"; the element 61’" is adapted to measure the
pressure in the inlet duct 6", whereas the element 62"
is adapted to measure the pressure in the outlet duct 7".
As an alternative to the above, it would likewise be pos-
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sible to use a sensor capable of directly providing a pres-
sure difference.

[0121] The sensor 60™ features very clever mechani-
cal solutions; in fact, it utilizes a cylindrical body from
which two ducts come out, in particular two small tubes
preferably having a circular cross-section; one tube is
associated with the element 61", while the other is as-
sociated with the element 62".

[0122] Said tubes are inserted in two adjacent holes
or seats in the body 4™ of the hydraulic device 1". Thus
the tubes are in communication with the main duct
11" and with the by-pass duct 9"; in particular, one duct
is in communication with the section 11"c downstream
of the shutter 10™ of the valve 2"" (i.e. with the outlet duct
7", too), while the other duct is in communication with
the duct 9" immediately upstream of the seat 4"c of the
tap 3". Therefore, the two elements 61™ and 62", which
are preferably located in the body of the sensor 60™ in a
position close to its outer surface, are able to carry out
the above-mentioned pressure measurements.

[0123] The vicinity of said two elements 61" and 62
and/or of the respective seats in the body 4" allows to
manufacture a single pressure sensor having a dual inlet
and small dimensions.

[0124] As shown in Fig.14, the elements 61™ and 62
are associated with a support element which may typi-
cally be a printed circuit or an electronic circuit; electric
connections are then associated with said circuit for car-
rying the signals of both detection elements out of the
body of the sensor 60"; in Fig.12, said electric connec-
tions are represented by four electric leads, but one may
also use a suitable electric connector or welded contacts,
or else a different number or type of connections. Addi-
tional electric and/or electronic components may be as-
sociated with the support element, in particular with the
printed circuit; thus, the signals of both elements 61" and
62" may, for example, be amplified and/or processed
and/or stored (e.g. by a microcontroller or even a simpler
circuitry); in such a case, the measurements carried out
may also be sent, for example, to an electronic control
unit through two electric leads only, e.g. by means of a
serial connection.

[0125] From a construction viewpoint, for the purpose
of applying or coupling the sensor 60™ easily to the body
4" e.g. byinserting the small tubes of the sensor60™ into
the body 4", the respective axes shall be substantially
parallel. Also, for obtaining a proper arrangement of the
sensor 60", itis advantageous that these axes are trans-
versal, in particular substantially orthogonal, to both the
duct 9" and the duct 11"; more in particular, said axes
shall also be substantially orthogonal both to the axes of
the seats 4"™a and 4""a of the valves and to the seat 4"c
of the tap; thus, the sensor body will be positioned on
one side of the body 4™ of the hydraulic device.

[0126] Ofcourse, the body of the pressure sensor (sin-
gle or double) may also be at least partly built in the body
of the hydraulic device. In this case, the removable part
may be the support (e.g. the printed circuit) of the meas-
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urement element(s) (at least during the assembly stage).
[0127] Thanks to the system providing a double pres-
sure measurement or a pressure difference measure-
ment, it is possible to avoid to associate a non-return
valve (which in fact is not shown in Fig.11 to Fig.14) with
the hydraulic device 1". In fact, it is conceivable that both
on-off devices 2™ and 40™ are opened only when the
pressure at the inlet of the device (substantially in the
duct 6") is higher than the pressure at the outlet of the
device (substantially in the duct 7"), in particular higher
than a predetermined value; thus, there can be no risk
of a backflow from the outlet of the device to the inlet of
the device. In this case, it is preferable that at least one
of the two devices is direct-control type, since this type
can ensure the interruption of the flow between the inlet
and the outlet even in the presence of anomalous pres-
sures. In any case, a non-return valve may nonetheless
be used as a safety measure should the solenoid valves
fail.

[0128] In general, the hydraulic device according to an
embodiment, comprises electric connection means for
at least the on-off devices; said connection means are
so connected that the operation or control of the on-off
devices can take place either jointly or separately, in par-
ticular through same or respective electric signals.
[0129] In the hydraulic device it is conceivable to use
at least one printed circuit (not shown in the drawings)
which connects to at least some actuation or on-off de-
vices and/or some sensor means; such a printed circuit
incorporates or is provided with at least one electric con-
nector, preferably obtained from the printed circuit itself,
which is shaped suitably for this purpose, in particular for
its connection to the user apparatus, at least a portion of
said printed circuit being preferably housed at least partly
in a seat of the body (not shown in the drawings).
[0130] Two similar applications of hydraulic devices
according to the present invention will now be described.
These applications are embodiment examples of hydrau-
lic appliances according to the present invention and will
be described with reference to Fig.15 and Fig.16.
[0131] As said, the hydraulic device according to the
present invention may advantageously be used, for ex-
ample, in a gas or electric boiler, typically for domestic
use, in order to provide both the filling, in particular the
manual filling, and the topping up, in particular the auto-
matic topping up, of the same.

[0132] InFig.15 and Fig.16, the hydraulic appliance is
designated by numerals 100’ and 100", respectively.
[0133] It should be noted that reference numerals will
hereafter be indicated without any apostrophe when re-
ferring to both appliances, with one apostrophe when re-
ferring to the first appliance only, i.e. the one of Fig.15,
or with two apostrophes when referring to the second
appliance only, i.e. the one of Fig.16.

[0134] The hydraulic device according to the present
invention, which is a single component, is designated by
reference numeral 101, in particular 101’ in the case of
Fig.15 and 101" in the case of Fig.16. In the non-limiting
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examples of said figures, for simplicity’s sake, the devic-
es 101" and 101" are schematized as a solenoid valve
and a tap connected together in parallel, and are located
essentially in the same position as the flow meter 130.
However, said solenoid valve may advantageously be
replaced with two or more valves, e.g. arranged in series,
as in the case of the devices 1" and 1" according to the
invention; also, said manual tap may be replaced with an
automatic or controlled valve.

[0135] The device 101 comprises an inlet duct 106, a
first outlet duct 105 and a second outlet duct 107, and
the flow meter 130 is associated with the first outlet duct
105. It should be noted that reference numerals higher
than one hundred have been used for describing the ap-
plications of Fig.15 and Fig.16 in order to have the ele-
ments of the hydraulic devices comprised in said appli-
cations match the elements of the hydraulic devices de-
scribed above; in particular, the reference of the first out-
let duct 105 of the devices 101 corresponds to the refer-
ence of the first outlet duct 5 of the devices 1, the refer-
ence of the second outlet duct 107 of the devices 101
corresponds to the reference of the second outlet duct 7
of the devices 1, and the reference of the inlet duct 106
of the devices 101 corresponds to the reference of the
inlet duct 6 of the devices 1.

[0136] In both of the appliances schematized in the
drawings, the components 101’ and 101", in particular
their inlet ducts 106’ and 106", are respectively connect-
ed to the main inlet of the appliance; said inlet is typically
connected to the water supply network of the hydraulic
system of the house or building, i.e. connected to the
water meter through suitable plumbing.

[0137] In the following description of the appliances,
reference will be made to hydraulic connections among
the various components; such connections may be either
direct or indirect, i.e. provided through one or more hy-
draulic devices such as, for example, valves or meters.
[0138] Bothofthe appliances schematizedinthe draw-
ings comprise first hydraulic coupling means 180 to be
connected to a first hydraulic circuit for sanitary water
and second hydraulic coupling means 190 to be connect-
ed to a second hydraulic circuit for heating water. In par-
ticular, the first means 180 comprise a main inlet 181 (for
cold water), an outlet 182 for hot sanitary water, an outlet
192 for heating water (the "delivery" of the heating hy-
draulic circuit), an inlet 191 for heating water (the "return”
of the heating hydraulic circuit).

[0139] Itis now worth making a few considerations re-
garding household hydraulic systems, which generally
comprise at least one hydraulic circuit for heating water
and at least one hydraulic circuit for sanitary water.
[0140] The heating circuit is substantially a "closed cir-
cuit", i.e. a liquid circulates continuously between a boiler
and suitable radiators adapted to heat the environment;
the liquid is generally water, with the possible addition of
additives, e.g. antifreeze, etc.

[0141] On the contrary, the sanitary circuit is substan-
tially an "open circuit", in which water (from the public
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main) flows in, is heated and then flows out through the
taps of the house (generally for alimentary or hygienic
use); usually a drain is available at each tap for draining
the water (e.g. into the public drainage system).

[0142] Thetwocircuits (i.e. the heating and the sanitary
circuits) are substantially independent of each other.
[0143] In Fig.15, the first outlet 105’ is connected to
the inlet 106’ through a duct which is preferably always
open; near the outlet 105’, there is preferably at least one
sensor 130’, such as a flow meter; said sensor may how-
ever be mounted or connected hydraulically in another
location or to another part of the appliance or of the sys-
tem. The second outlet 107’ is connected to the inlet 106’
through two fluid flow on-off means connected in parallel,
in particular a tap 103’ and at least one solenoid valve
102’; preferably at least one non-return valve 150’ is as-
sociated with the outlet 107".

[0144] The device 101’ has been described in a very
concise manner because detailed descriptions of devic-
es according to the present invention have already been
provided above. However, it should be taken into account
that the appliance 100’ may use different hydraulic de-
vices according to the teachings of the presentinvention;
for example, the hydraulic device employed may be fitted
with two solenoid valves in series instead of the single
solenoid valve 102’ shown in Fig. 15.

[0145] The appliance of Fig. 15 comprises one section
dedicated to the treatment of sanitary water and one sec-
tion dedicated to the treatment of heating water.

[0146] The heating water section comprises the re-
spective inlet 191, the respective outlet 192’, a fuel burn-
er 171, such as a gas burner, a primary heat exchanger
172, a circulator 175’, an expansion tank 176’, and a
number of connection pipes. According to a possible op-
eration example, the heating water enters the appliance
through the inlet 191’ (called "return"), flows through the
circulator 175’, flows through the exchanger 172’ (which
warms up the water by using the heat received from the
burner 171°), and exits the appliance through the outlet
192’ (called "delivery").

[0147] The section for sanitary water comprises the
respective inlet 181’ (called "main inlet"), the respective
outlet 182’, and a secondary exchanger 200’. According
to a possible operation example, cold sanitary water en-
tersthe appliance through theinlet 181’ and flows through
the exchanger 200, after which hot water exits the ap-
pliance through the outlet 182’

[0148] The two sections described above (for heating
water and for sanitary water), though being distinct, they
are essentially connected together through a hydraulic
device according to the invention, in particular through
the device 101"

[0149] The appliance shown in Fig. 15 comprises a
solenoid valve 205’ which connects two sections of the
heating circuit; the solenoid valve 205’ is a diverting valve
adapted to allow the flow of the heating circuit to be dis-
tributed between the two exchangers 172’ and 200'.
[0150] The diverting solenoid valve 205’ is connected
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to four pipes. With reference to Fig. 15, the pipe at the
top is connected directly to the secondary exchanger
200’, the pipe at the bottom is connected to the inlet 191’
or heating return of the appliance, the pipe on the left is
connected to the circulator 175’, the pipe on the right is
connected to the exchanger 172’; in said hydraulic con-
nections there are also unidirectional valves 206’ and
207",

[0151] In a first operating condition, the heating water
circulates not only in the primary exchanger 172’ (asso-
ciated with the burner 171’), but also in the secondary
exchanger 200’; thus the heating water is also used for
heating the sanitary water, thanks to the secondary ex-
changer.

[0152] Inasecond operating condition, the heating wa-
ter only circulates in the primary exchanger 172’, not in
the secondary exchanger 200’; thus the heating water is
only used for the heating system.

[0153] The component 101’ is connected to the sani-
tary water section as follows: the inlet 106’ is connected
to the outlet of the exchanger 200’, the outlet 105’ is con-
nected to the outlet 182’ of the appliance. The component
101’ is also connected to the heating water section as
follows: the outlet 107’ is connected through a T-shaped
fitting to an inlet of the exchanger 200’ and (indirectly) to
the solenoid valve 205’. Based on the above-described
connections, the filling or topping-up operation is prefer-
ably carried out when the solenoid valve 205’ is in the
first operating condition, i.e. when the device 101’ is in
hydraulic communication with the whole system.

[0154] In the presence of hydraulic configurations be-
ing differentfrom the one described herein by way of non-
limiting example, the filling or topping-up operation may
also be carried out in different phases or conditions.
[0155] The appliance 100" of Fig. 16 differs from the
appliance 100’ of Fig. 15 in the way in which the hydraulic
device according to the present invention has been in-
cluded in said appliance.

[0156] The component 101" is connected to the sani-
tary water section as follows: the inlet 106" is connected
to the inlet 181" of the appliance, the outlet 105" is con-
nected to an inlet of the exchanger 200" of the appliance.
The component 101" is also connected to the heating
water section as follows: the outlet 107" is connected
through a T-shaped fitting to an inlet of the exchanger
200" and (indirectly) to the solenoid valve 205".

[0157] Although not shown in Fig.15 and Fig.16, the
appliance according to the present invention may advan-
tageously comprise an electronic control unit to control
the operation of the hydraulic appliance.

[0158] As aforementioned, a hydraulic device accord-
ing to the presentinvention, and therefore also a hydrau-
lic appliance according to the present invention, may
comprise on-off means, e.g. one or more solenoid valves
(designated by way of example 2’ , 2" and 40" in the draw-
ings) of the same type or of different types, and/or sensor
means, e.g. one or more sensors (designated by way of
example 30’ and 60" in the drawings) of the same type
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or of different types. The solenoid valves and the sensors
typically have electric connections; in the solenoid
valves, the electric connections are used at least for driv-
ing or controlling their on-off action; in the sensors, the
connections are used at least for detecting or receiving
their readings.

[0159] The electronic control unit may therefore be
connected electrically at least to the on-off means of the
hydraulic device and/or to the sensor means of the hy-
draulic device, in particular to the electric connections
thereof, in order to control them. The appliance according
to the presentinvention will typically include a control unit
or system performing the task, among other things, of
controlling the hydraulic device according to the present
invention (101 with reference to the examples of Fig.15
and Fig.16). In this respect, the hydraulic device accord-
ing to the present invention may have its own control
circuit as well. The latter may be at least partly applied
to or built in the hydraulic device and be at least partly
housed, for example, in the body of the hydraulic device.
The control circuit of the hydraulic device may be adapted
to be connected to or integrated into the control system
of the appliance.

[0160] These connections allow, forexample, the heat-
ing circuit to be topped up automatically and/or the hy-
draulic device to be diagnosed automatically; this will be
explained further below when describing the methodo-
logical aspects of the present invention.

[0161] As aforesaid, an aspect of the presentinvention
also relates to a hydraulic system; said hydraulic system
may be, for example, of the type adapted to heat and/or
cool water, in particular for domestic use. In general, a
hydraulic system according to the present invention can
supply hot and/or cold water for different purposes, e.g.
both sanitary water and heating water, and can be in-
stalled, for example, in an apartment, a house or a build-
ing.

[0162] A hydraulic device according to the present in-
vention (e.g. like those described above) can be included
to advantage in such a system in order to allow said sys-
tem to be filled, in particular manually or automatically,
and/or topped up, in particular automatically.

[0163] In the case of a water heating system, the sys-
tem may comprise a hydraulic appliance according to the
present invention (e.g. like those described above).
[0164] The system according to the present invention
may comprise at least a first hydraulic circuit for sanitary
water and a second hydraulic circuit for heating water.
Said two hydraulic circuits may be both connected to one
hydraulic device according to the present invention; in
particular, the hydraulic circuit for sanitary water will typ-
ically be connected to the uncontrolled outlet of the hy-
draulic device (i.e. referring to the previously described
examples, to the duct 5°, 5", 5", 105’ or 105"), whereas
the hydraulic circuit for heating water will typically be con-
nected to the controlled outlet of the hydraulic device (i.e.
referring to the previously described examples, the duct
7, 7", 7", 107 or 107"). As regards the inlet of the hy-
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1"

draulic device (i.e. referring to the previously described
examples, the duct 6’, 6", 6", 106’ or 106"), it may be
connected to or associated with a plumbing of a water
network, e.g. the public water main; in this latter case,
some pipes providing a connection to a meter will typically
be provided between the plumbing and the device inlet.
[0165] Also the hydraulic system according to the
presentinvention may advantageously comprise an elec-
tronic control unit. Said control unit may provide at least
all of the advantageous aspects described above with
reference to the hydraulic appliance, which aspects will
not be described again in this context.

[0166] So far this description has tackled the structural
aspects of the present invention, relating to a hydraulic
device, a hydraulic appliance and a hydraulic system.
[0167] The methodological or functional aspects of the
present invention will now be described.

[0168] The operations for filling and/or topping up a
hydraulic system can be made comfortable and easy by
using the device according to the present invention. Fur-
thermore, if said hydraulic device is provided as a single
component, such comfort and easiness of use are
achieved with very small outer dimensions, which are
typically much smaller than those of existing solutions.
[0169] The fluid flow supplied to the system during a
system topping-up operation is typically different from
(preferably lower than) the fluid flow supplied to the sys-
tem during a system filling operation. In fact, filling a hy-
draulic system (or a hydraulic circuit thereof) requires a
large quantity of fluid to be supplied to the system (e.g.
several tens of litres for a heating system), whereas top-
ping up a hydraulic system (or a circuit thereof) only re-
quires a small quantity of fluid to be supplied to the system
(e.g. less than one litre); therefore, in order to fill up the
system within a reasonable time (e.g. a few tens of min-
utes), it is advantageous that the fluid flow is high (e.g.
1 litre per minute), whereas in order to top up the system
in an accurate way it is acceptable or advantageous that
the fluid flow is low (e.g. 1 cl per minute).

[0170] The hydraulic device according to the present
invention provides a method for topping up the system
automatically; this is obtained by appropriately actuating
the controllable on-off means, e.g. the solenoid valve 2’
with reference to the first device example or the solenoid
valves 2" and 40" or 2™ and 40™ with reference to the
second or the third device examples, respectively.
[0171] The fluid flow rate may be either constant or
variable. The taps 3’, 3" and 3", for example, provide a
high flow, which can be adjusted manually by the user;
this fluid flow can be used for filling a system. The sole-
noid valves 2, 2", 2", 40" and 40", for example, provide
a fluid flow (low for the solenoid valves 2’ and 40", high
for the solenoid valves 2", 2™ and 40") which can be ad-
justed automatically, for example, by having an electronic
control unit (not shown in the drawings) send them suit-
able electric signals.

[0172] For filling and/or topping up the system, on-off
means may be arranged which are adapted to set or ad-
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just the fluid flow.

[0173] Advantageously, from a construction viewpoint,
the filling fluid flow and the topping-up fluid flow may be
supplied through the same duct (with reference to the
drawings, the ducts 7’ and 7"); thus, the hydraulic system
or the hydraulic appliance requires only one hydraulic
connection point for both purposes. Alternatively, said
flows may be supplied through two distinct ducts.
[0174] The topping-up method turns out to be particu-
larly effective if topping-up operations are controlled or
performed automatically under the control of an electron-
ic control unit and through on-off means, of course op-
erated or controlled by the same unit.

[0175] The control unit may be operated manually
through, for example, push-buttons of a keypad associ-
ated with the device by means of cables and/or by radio.
In this way, the user can decide to start a topping-up
operation (e.g. by pressing a "top-up start" push-button)
when desired or required; the topping-up operation will
continue automatically; the topping-up operation may
then be terminated, for example, at the user’s discretion
(e.g. by pressing a "top-up stop" push-button); it is there-
fore a semi-automatic topping-up operation. Of course,
safety systems may be employed for preventing the user
from making control mistakes which may cause damage
to hydraulic appliances and/or systems.

[0176] Alternatively, the control unit may be operated
or controlled by one or more sensors; in this way, the
whole topping-up operation can take place automatically,
i.e. it can start, continue and terminate without the user’s
intervention; it is therefore a fully automatic topping-up
operation. A sensor suitable for operating or controlling
the topping-up operation is typically a sensor adapted to
detect the presence and/or the pressure of a fluid in a
system. Infact, topping up may be required, and therefore
a topping-up operation may be started, for example,
when the fluid pressure is lower than a predetermined
lower threshold value or when there is not a sufficient
quantity of fluid in the circuit. The topping-up operation
may then be terminated, for example, when the fluid pres-
sure exceeds a predetermined upper threshold value.
Still as far as the automatic topping-up function is con-
cerned, the control unit may check periodically the pres-
sure of the fluid in the system or the level of the fluid in
the system.

[0177] Of course, in the same appliance and/or in the
same system it is possible to provide both a semi-auto-
matic topping-up operation and a fully automatic topping-
up operation.

[0178] Asto the systemfilling function, all of the above-
described embodiment examples provide for filling oper-
ations being carried out or controlled manually (through
the taps 3’ and 3").

[0179] According to the present invention, the advan-
tageous possibility of providing semi-automatic or fully
automatic filling operations should not however be ex-
cluded; of course, hydraulic devices being different from
those described above should be employed; it is none-
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theless worth pointing out that the third embodiment ex-
ample (drawings from Fig.1 to Fig.14) uses a solution
with two servo-assisted solenoid valves in series which
may also apply to such a purpose (of course, the tap
would become unnecessary or redundant). In this case,
filling operations, which are generally carried out by qual-
ified personnel (e.g. an installer or a service technician),
may substantially take place, for example, as previously
described with reference to topping-up operations.
[0180] In many applications of the hydraulic device ac-
cording to the present invention, it may be useful to mon-
itor the fluid which flows, for example, in a system and/or
in one of the hydraulic circuits of the system (e.g. the
heating water circuit and/or the sanitary water circuit); it
may be interesting to monitor, for example, the quantity
of fluid flowed, the fluid flow rate, and the velocity of the
fluid. Said monitoring operation may be provided, for ex-
ample, through one or more flow sensors associated with
or built in the device according to the present invention;
in the presence of built-in sensors, said monitoring op-
eration can be carried out without a significant increase
in outer dimensions. Said monitoring is particularly effec-
tive when performed through an electronic control unit,
e.g. with a microcontroller, electrically connected to the
sensor(s); in fact, this arrangement not only allows to
detect the sensor readings, but also allows to store them,
compare them with predefined data tables, process them
(e.g. statistically) and re-send them to a remote monitor-
ing system. The applications of such a monitoring func-
tion include, for example, hot sanitary water consumption
and heating circuit leaks.

[0181] In many applications of the hydraulic device ac-
cording to the present invention, it may be useful to mon-
itor the temperature of the fluid which flows, for example,
in a system and/or in one of the hydraulic circuits of the
system (e.g. the heating water circuit and/or the sanitary
water circuit). Said monitoring operation may be provid-
ed, for example, through one or more temperature sen-
sors associated with or built in the device according to
the presentinvention; in the presence of built-in sensors,
said monitoring operation can be carried out without a
significantincrease in outer dimensions. Said monitoring
is particularly effective when performed through an elec-
tronic control unit electrically connected to the sensor(s);
in fact, this arrangement not only allows to detect the
sensor readings, but also allows to store them, process
them (e.g. statistically) and re-send them to a remote
monitoring system. The applications of such a monitoring
function include, for example, signalling a dangerous sit-
uationwhen the water temperature approaches 0 °C (e.g.
by setting a threshold value to 4 or 5 °C), i.e. close to
freezing.

[0182] Insome applications of the hydraulic device ac-
cording to the presentinvention, it may be useful to mon-
itor the pressure of the fluid at the inlet or upstream of
the hydraulic device according to the present invention.
Said monitoring operation may be provided, for example,
through a pressure sensor associated with or built in the
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device according to the present invention; in the pres-
ence of a built-in sensor, said monitoring operation can
be carried out without any significant increase in outer
dimensions. The applications of such a monitoring func-
tion include, for example, preventing any topping-up or
filling operations if the inlet pressure of the hydraulic de-
vice is inappropriate, e.g. lower than a predetermined
threshold value, or preventing any topping-up or filling
operations if the inlet pressure of the hydraulic device is
lowerthan another measured value, such as the pressure
in the heating circuit (this application is made possible
by the hydraulic device according to the third embodi-
ment example); in said conditions, the control circuit will
not open one or more valves adapted to top up or fill the
system, so as to prevent any backflow towards the device
inlet or the main. This latter problem can also be at least
partly solved by using a non-return valve, as provided for
in the first two embodiment examples described above.
[0183] As already described, a preferred embodiment
of the hydraulic device according to the present invention
(which includes both the second and the third embodi-
ment examples) comprises two on-off devices which are
controlled electrically and connected in series; thus, the
automatic topping-up system is safer (mostly as con-
cerns undesired topping-up operations), since it is un-
likely that two on-off devices can fail at the same time.
[0184] Moreover, the use of both an electromagnetic-
control solenoid valve and an electrothermal-control so-
lenoid valve for performing topping-up operations offers
not only a higher level of safety, but also a higher degree
of immunity to interference (in fact, while the electromag-
netic solenoid valve might be activated accidentally by
electromagnetic noise being present, for example, on the
private or public power supply network, the electrother-
mal solenoid valve would be very unlikely to suffer such
an effect). In this case, during a topping-up operation it
will be necessary to operate or control both on-off devices
at the same time.

[0185] The use of two different types of valves, i.e. an
electromagnetic valve (which operates rapidly) and a
thermoelectric valve (which operates slowly) can im-
prove the performance of the system, e.g. by providing
a slow closing, thus preventing the known phenomenon
called "water hammer". To this end, the electric connec-
tion of said valves may be distinct, so that they can be
opened or closed at different times or in different ways;
however, in general, an electric connection of said valves
in parallel should not be excluded either.

[0186] Said preferred embodiment (which includes
both the second and the third embodiment examples)
allows to establish a diagnostic procedure, in particular
a self-diagnosis procedure when carried out through an
electronic control station connected to the on-off means
and to the sensor means of the hydraulic device, for the
hydraulic device according to the present invention. It is
therefore a matter of verifying the proper operation of
both on-off devices; with non-limiting reference to the
second embodiment example (shown in Fig.8, Fig.9 and
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Fig.10), said devices are the direct-control electrothermal
solenoid valve 40" and the servo-assisted electromag-
netic solenoid valve 2".

[0187] The self-diagnosis procedure will be described
below with non-limiting reference to the second embod-
iment example; said procedure starts from an initial sit-
uation wherein both the solenoid valve 2" and the sole-
noid valve 40" are operated or controlled through electric
signals which keep them in the closed condition, so that
no water flows in the duct 7" (of course, the tap 3" shall
typically be kept closed), after which it can proceed, for
example, with at least one of the following steps:

A) with the solenoid valve 40" not activated and
therefore closed, the solenoid valve 2" is operated
or controlled through suitable electric signals so as
to be opened, and the pressure variation in the circuit
connected to the duct 7" is detected through the sen-
sor 60"; if there is a pressure variation, it means that
the solenoid valve 40" is blocked in an improper par-
tially or wide open position; subsequently, the sole-
noid valve 2" is operated or controlled through suit-
able electric signals so as to be closed;

B) with the solenoid valve 2" not activated and there-
fore closed, the solenoid valve 40" is operated or
controlled through suitable electric signals so as to
be opened, and the pressure variation in the circuit
connected to the duct 7" is detected through the sen-
sor 60"; if there is a pressure variation, it means that
the solenoid valve 2" is blocked in an improper par-
tially or wide open position; subsequently, the sole-
noid valve 40" is operated or controlled through suit-
able electric signals so as to be closed;

C) the solenoid valves 2" and 40" are operated or
controlled through suitable electric signals so as to
be opened, and the pressure variation in the circuit
connected to the duct 7" is detected through the sen-
sor 60"; if no pressure variation occurs, it means that
the solenoid valve 2" and/or the solenoid valve 40"
are blocked in a closed position; subsequently, the
solenoid valves 2" and 40" are operated or controlled
through suitable electric signals so as to be closed.

[0188] If during any of these steps said electronic con-
trol unit detects an anomalous situation, i.e. a valve
blocked in the closed position or in a partially or wide
open position, it is advantageous to provide an alarm
indication, e.g. through visual and/or acoustic signals,
and/or to send alarm signals to a remote electronic sys-
tem; of course, these operations can be performed easily
and effectively by the electronic control unit.

[0189] If a fault is detected, the control system may
also stop the operation of the entire apparatus, or else it
may activate other safety devices or valves, such as an
on-off valve located upstream of said system or connec-
tion to the water main.

[0190] Also, it is conceivable that such a signalling is
provided as soon as a faulty condition is detected; for



25 EP 1 832 816 B1 26

example, if step A) is performed and the solenoid valve
40" is found to be defective, steps B) and C) can be omit-
ted.

[0191] According to the above-described self-diagno-
sis procedure, the solenoid valves are operated or con-
trolled sometimes simultaneously and sometimes alter-
nately; said procedure may be carried out repeatedly or
periodically (e.g. once a day, once a week, once a month,
once a year), preferably automatically. This especially
applies, for example, to environmental heating boilers for
use in houses and buildings.

[0192] Theadvantages ofthe presentinvention are ap-
parent from the above description.

[0193] Of course, the primary advantage of the present
invention is that it allows for automatic and/or semi-au-
tomatic topping-up and/or filling operations; among other
things, this can be attained without any significant in-
crease in outer dimensions, especially if the hydraulic
device according to the presentinvention is provided with
only one hydraulic component, in particular a device in
which various parts or components are integrated into a
single body or a single assembly. The filling operations
can thus be carried out in a fully manual manner or in a
semi-automatic manner; however, they may also be car-
ried out in a fully automatic manner.

[0194] Ifsaid operations (either one or both) are carried
out through electric on-off means allowing to adjust the
fluid flow, they can provide very accurate results even in
the presence of variable fluid flows.

[0195] One or more sensors of the same type or of
different types may be used for different monitoring func-
tions; in this case as well, this is attained without any
substantial increase in outer dimensions, especially if the
hydraulic device according to the presentinventionis pro-
vided with only one hydraulic component. By using two
on-off devices connected in series, it is advantageously
possible to increase the inherent operational safety of
the hydraulic device.

[0196] Furthermore, thanks to the presence of said two
devices, it is possible to provide a diagnosis or self-diag-
nosis function for the hydraulic device.

[0197] These advantages of the hydraulic device bring
similar advantages also to the applications of said device,
for example hydraulic appliances, typically gas boilers
for household use or buildings, and to hydraulic systems
using it.

Claims

1. Hydraulic device (1’, 1", 1") for hydraulic systems,
preferably for water heating systems, comprising at
least one body (4’, 4", 4") provided with an inlet duct
(6’,6",6"), afirstoutletduct (5’,5" ,5")and asecond
outlet duct (7°, 7", 7"), and with on-off means (2’, 2",
2", 3, 3" 3", 40", 40") adapted to stop a fluid flow,
wherein the inlet duct (6’, 6", 6") and the first and
second outlet duct (5', 5", 5"; 7°, 7", 7") are in fluid
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communication inside said body (4’, 4",4™), and in
that said on-off means (2°, 2", 2", 3’, 3", 3", 40", 40")
comprise at least two on-off devices (2’, 2", 2", 3’,
3",3", 40", 40'") adapted to affect a fluid flow in said
second outlet duct (7, 7", 7™). characterized in that
saidfirstoutletduct (5’,5", 5") communicates directly
with said inlet duct (6’, 6", 6’"), and in that said on-
off means (2’, 2", 2", 3’, 3", 3", 40", 40™) are adapted
to bein at least afirst, a second and a third operating
configurations, said first operating configuration be-
ing such that fluid flow is prevented from said inlet
duct (6, 6", 6™) to said second outletduct (7, 7", 7""),
said second operating configuration being such that
a first amount of fluid flow is allowed from said inlet
duct (6, 6", 6™) to said second outletduct (7, 7", 7""),
said third operating configuration being such that a
second amount of fluid flow is allowed from said inlet
duct (6, 6", 6™) to said second outletduct (7, 7", 7).

Hydraulic device (1°, 1", 1") according to claim 1,
characterized in that said first amount is smaller
than said second amount, or said firstamount and/or
said second amount are adjustable.

Hydraulic device (1°, 1", 1") according to any of
claims 1 to 2, wherein said second operating config-
uration corresponds to a system topping-up opera-
tion.

Hydraulic devise (1°, 1", 1") according to any of
claims 1 to 3 wherein said third operating configura-
tion corresponds to a system filling operation.

Hydraulic devise (1°, 1", 1") according to any of
claims 1to 4 characterized in that said second out-
letduct (7, 7", 7") comprises a by-pass duct (9, 9",
9™) and a main duct (11°, 11", 11"™) connected in
parallel, wherein said by-pass duct (9’, 9", 9") is suit-
able for system filling operations.

Hydraulic device (1°, 1", 1"™) according to claim 5
characterized by comprising at least a first on-off
device (3, 3", 3") adapted to stop or control or adjust
a fluid, at least in said by-pass duct (9’, 9", 9").

Hydraulic device (1°, 1", 1") according to any of
claims 5 or 6 characterized by comprising at least
a second on-off device (2, 2", 2") adapted to control
or adjust a fluid flow in said main duct (11, 11", 11™).

Hydraulic device (1°, 1", 1"™) according to claim 7
characterized in that said second on-off device (2’,
2", 2") comprises an electromagnetic or electrother-
mal control solenoid valve providing adirect or servo-
assisted on-off action.

Hydraulic device (1°, 1", 1") according to any of
claims 5 to 8 characterized in that said main duct
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(11°, 11", 11™) is adapted to be used for system top-
ping-up operations.

Hydraulic device (1’, 1", 1") according to any of
claims 7 to 9 characterized by comprising at least
a third on-off device (40", 40") adapted to affect a
fluid flow in said second outlet duct (7°, 7", 7).

Hydraulic device (1, 1", 1") according to claim 10,
characterized in that said second on-off device (2’,
2", 2") and said third on-off device (40", 40") are
arranged in series with respect to the fluid flow in
said main duct (11°, 11", 11™).

Hydraulic device (1’, 1", 1") according to any of
claims 10 or 11, characterized in that said third on-
off device (40", 40™) is adapted to control or adjust
a fluid flow in said main duct (11, 11", 11™)

Hydraulic device (1’, 1", 1") according to any of
claims 10 to 12 characterized in that said third on-
off device (40", 40"™) comprises an electromagnetic
or electrothermal control solenoid valve, in particular
providing a direct or servo-assisted on-off action.

Hydraulic device (1’, 1", 1") according to any of
claims 1 to 13 characterized in that said body (4’,
4", 4") has two seats (4’a, 4'c, 4"a, 4"c, 4"a, 4"c,
4"a) respectively adapted to house at least partly
said two on-off devices (2, 2", 2", 3, 3", 3", 40",
40"), in particular said second on-off device (2") and
said third on-off device (40"), said seats (4"a, 4""a)
being preferably close or side by side and/or prefer-
ably transversal, in particular substantially orthogo-
nal, to said second outlet duct (7"), in particular to
said main duct (11").

Hydraulic device (1’, 1", 1") according to any of
claims 1 to 14, characterized in that said two on-
off devices (2, 2", 2", 3, 3", 3", 40", 40™), in partic-
ular said second on-off device (2’, 2", 2") and said
third on-off device (40", 40"), comprise electric con-
nection means, preferably so connected that said
on-off devices can be operated or controlled jointly
or separately, in particular through same or respec-
tive electric signals.

Hydraulic device (1’, 1", 1") according to any of the
previous claims, characterized by comprising sen-
sor means (30, 60", 60™), in particular at least one
flow, temperature or pressure meter, adapted to gen-
erate, either directly or indirectly, a corresponding
electric measurement signal.

Hydraulic device (1, 1", 1") according to claim 16,
characterized in that it comprises at least a first
sensor (30) built in or applied to or associated with
said inlet duct (6’) or said first outlet duct (5’), and/or
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at least a second sensor (60", 60™) built in or applied
to or associated with said second outlet duct (7", 7"),
preferably a pressure or pressure difference meter.

Hydraulic device (1°, 1", 1™) according to any of the
previous claims, characterized by being a single
component adapted to allow for both system filling
operations and system topping-up operations.

Method for managing a hydraulic system, that com-
prises a first hydraulic circuit for sanitary water and
a second hydraulic circuit for heating water in fluid
communication with each other, the method includ-
ing system filling operations and system topping-up
operations of the second section, characterized by
providing the system with a hydraulic device (1’, 1",
1"), preferably as a single component, adapted to
allow for both system filling operations and system
topping-up operations, characterized in that said
hydraulic device (1°, 1", 1) has the features set out
in one or more of claims 1 to 18 , and in that during
a system topping-up operation the system is sup-
plied with a first amount of fluid flow from the sanitary
water section, while during a system filling operation
the system is supplied with a second amount of fluid
flow from the sanitary water section.

Method according to any of claims 19 characterized
in that said first amount and/or said second amount
are adjustable or controlled, and wherein said flows
are supplied to the system through the same duct
(7, 7", 7").

Method according to any of claims 19 or 20 charac-
terized in that the start and/or the end of a topping-
up operation is bound to the detection of the pres-
ence and/or pressure of a fluid in said system or in
awater network connected to or associated with said
system.

Method according to any of claims 19 to 21 charac-
terized by monitoring the quantity of fluid flowing in
said system or in a water network connected to or
associated with said system, in particular through a
flow sensor (30’) and an electronic control unit.

Method according to any of claims 19 to 22, char-
acterized in that during a system topping-up oper-
ation the system is supplied with a fluid flow through
atleast two on-off devices (2", 2", 40", 40™) connect-
ed in series.

Hydraulic appliance, in particular a water heating ap-
pliance, characterized by comprising at least one
hydraulic device according to any of claims 1 to 18.

Hydraulic appliance according to claim 24, compris-
ing first hydraulic coupling means to be connected
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to a first hydraulic circuit for sanitary water and sec-
ond hydraulic coupling means to be connected to a
second hydraulic circuit for heating water, charac-
terized in that said coupling means are connected
to said hydraulic device.

Hydraulic appliance according to claim 25, charac-
terized in that said first outlet duct (5’, 5", 5") of the
hydraulic device is connected to said first coupling
means and said second outlet duct (7’, 7", 7") of the
hydraulic device is connected to said second cou-
pling means.

Hydraulic appliance according to any of claims 24 to
26 characterized in that said inlet duct (6, 6", 6")
of the hydraulic device is adapted to be connected
to or associated with a plumbing of the water main.

Hydraulic appliance according to any of claims 26 to
27, characterized by comprising an electronic con-
trol unit electrically connected to said on-off means
(2,2",2",3,3",3",40",40") to drive or control their
on-off action and/or to said sensor means (30, 60",
60™) to detect or receive their readings.

Hydraulic appliance according to claim 28, charac-
terized in that said control unit is adapted to carry
out automatic and/or semi-automatic and/or manual
topping-up operations as well as automatic and/or
semi-automatic and/or manual filling operations.

Hydraulic system comprising a first hydraulic circuit
for sanitary water and a second hydraulic circuit for
heating water and a hydraulic device according to
any of claim 1-18 characterized in that said hydrau-
lic circuits are connected to the hydraulic device.

Hydraulic system according to claim 30, character-
ized in that said first outlet duct (5°, 5", 5") of the
device is connected to said hydraulic circuit for san-
itary water and said second outlet duct (7°, 7", 7") of
the device is connected to said hydraulic circuit for
heating water, in particular said inlet duct (6’, 6", 6")
is adapted to be connected to or associated with a
plumbing of the water main.

Hydraulic system according to any of claims 30 or
31, characterized by comprising an electronic con-
trol unit electrically connected to said on-off means
(2,2",2",3,3",3",40", 40™) to drive or control their
on-off action and/or to said sensor means (30, 60",
60") to detect or receive their readings, preferably
said control unit is adapted to carry out automatic
and/or semi-automatic and/or manual topping-up
operations as well as automatic and/or semi-auto-
matic and/or manual filling operations.

Hydraulic system according to claim 32, character-
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ized in that said control unit is adapted to carry out
automatic diagnoses.

34. Hydraulic system according to any of claims 30 to

33 characterized by comprising a hydraulic appli-
ance according to one or more of claims 25 to 30.

Patentanspriiche

1.

Hydraulische Vorrichtung (1°, 1", 1") fir hydraulische
Systeme, vorzugsweise fiir Wasserheizsysteme, die
zumindest einen Korper (4, 4", 4") umfasst, ausge-
stattet mit einem Einlasskanal (6’, 6", 6"), einem ers-
ten Auslasskanal (5, 5", 5") und einem zweiten Aus-
lasskanal (7°, 7", 7"), sowie mit Ein-Aus-Mitteln (2’,
2", 2", 3,3", 3", 40", 40"), betriebsbereit, um einen
Fluidstrom zu stoppen, wobei der Einlasskanal (6,
6", 6") und der erste und zweite Auslasskanal (5’,
5", 5", 7, 7", 7") im Inneren des Kérpers (4, 4", 4")
in Fluidverbindung stehen, und wobei

die Ein-Aus-Mittel (2’, 2", 2", 3, 3", 3", 40", 40")
zumindest zwei Ein-Aus-Vorrichtungen (2°, 2", 2",
3’, 3", 3", 40", 40™) umfassen, betriebsbereit, um
einen Fluidstrom in dem zweiten Auslasskanal (7°,
7", 7") zu bewirken,

dadurch gekennzeichnet, dass

der erste Auslasskanal (5, 5", 5") direkt mit dem
Einlasskanal (6°, 6", 6") in Verbindung steht,

und dass die Ein-Aus-Mittel (2, 2", 2", 3’, 3", 3", 40",
40™) betriebsbereit sind, um in zumindest einer ers-
ten, einer zweiten und einer dritten Betriebskonfigu-
ration ausgebildet zu sein, wobei die erste Betriebs-
konfiguration in einer solchen Art ausgebildet ist,
dass ein Fluidstrom von dem Einlasskanal (6’, 6",
6") zu dem zweiten Auslasskanal (7’, 7", 7") verhin-
dert wird, wobei die zweite Betriebskonfiguration in
einer solchen Art ausgebildet ist, dass eine erste
Menge des Fluidstroms von dem Einlasskanal (6,
6", 6") zu dem zweiten Auslasskanal (7°, 7", 7") er-
maglicht wird, wobei die dritte Betriebskonfiguration
in einer solchen Art ausgebildet ist, dass eine zweite
Menge des Fluidstroms von dem Einlasskanal (6,
6", 6") zu dem zweiten Auslasskanal (7°, 7", 7") er-
maglicht wird.

Hydraulische Vorrichtung (1’, 1", 1) nach Anspruch
1, dadurch gekennzeichnet, dass

die erste Menge kleiner ist als die zweite Menge,
oder die erste Menge und / oder die zweite Menge
einstellbar sind.

Hydraulische Vorrichtung (1°, 1", 1) nach einem der
Anspriiche 1 bis 2, wobei die zweite Betriebskonfi-
guration einem Systemnachfillvorgang entspricht.

Hydraulische Vorrichtung (1°, 1", 1") nach einem der
Anspriiche 1 bis 3, wobei die dritte Betriebskonfigu-
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ration einem Systemflllvorgang entspricht.

Hydraulische Vorrichtung (1°, 1", 1") nach einem der
Anspriche 1bis 4, dadurch gekennzeichnet, dass
der zweite Auslasskanal (7°, 7", 7") einen Bypass-
kanal (9’,9", 9") und einen parallel dazu angeschlos-
senen Hauptkanal (11’, 11", 11°") umfasst, wobei der
Bypasskanal (9°, 9", 9") fir Systemfullvorgéange ge-
eignet ist.

Hydraulische Vorrichtung (1°, 1", 1™) nach Anspruch
5, dadurch gekennzeichnet, dass sie zumindest
eine erste Ein-Aus-Vorrichtung (3’, 3", 3") aufweist,
die betriebsbereit ist, um zumindest in dem Bypass-
kanal (9’, 9", 9™) ein Fluid zu stoppen oder zu regu-
lieren oder anzupassen.

Hydraulische Vorrichtung (1°, 1", 1"") nach einem der
Anspriiche 5 oder 6, dadurch gekennzeichnet,
dass sie zumindest eine zweite Ein-Aus-Vorrichtung
(2, 2", 2") aufweist, die betriebsbereit ist, um einen
Fluidstrom in dem Hauptkanal (11’, 11 ", 11’") zu
regulieren oder anzupassen.

Hydraulische Vorrichtung (1°, 1", 1™) nach Anspruch
7, dadurch gekennzeichnet, dass die zweite Ein-
Aus-Vorrichtung (2, 2", 2") ein elektromagnetisches
oder elektrothermisches Steuermagnetventil um-
fasst, das eine direkte oder servo-unterstiitzte Ein-
Aus-MalRnahme bereitstellt.

Hydraulische Vorrichtung (1°, 1", 1") nach einem der
Anspriiche 5 bis 8, dadurch gekennzeichnet, dass
der Hauptkanal (11’, 11", 11") betriebsbereit ist, um
fur Systemnachflllvorgange verwendet zu werden.

Hydraulische Vorrichtung (1°, 1", 1") nach einem der
Anspriiche 7 bis 9, dadurch gekennzeichnet, dass
sie zumindest eine dritte Ein-Aus-Vorrichtung (40",
40") umfasst, die betriebsbereit ist, um einen Fluid-
strom in dem zweiten Auslasskanal (7, 7", 7") zu
beeinflussen.

Hydraulische Vorrichtung (1°, 1", 1") nach Anspruch
10, dadurch gekennzeichnet, dass die zweite Ein-
Aus-Vorrichtung (2’, 2", 2") und die dritte Ein-Aus-
Vorrichtung (40", 40™) in Bezug auf den Fluidstrom
in dem Hauptkanal (11°, 11", 11") in Reihe angeord-
net sind.

Hydraulische Vorrichtung (1°, 1", 1"") nach einem der
Anspriiche 10 oder 11, dadurch gekennzeichnet,
dass die dritte Ein-Aus-Vorrichtung (40", 40") be-
triebsbereit ist, um einen Fluidstrom in dem Haupt-
kanal (11°,11",11™) zu regulieren oder anzupassen.
Hydraulische Vorrichtung (1°, 1", 1"") nach einem der
Anspriiche 10 bis 12, dadurch gekennzeichnet,
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dass die dritte Ein-Aus-Vorrichtung (40", 40™) ein
elektromagnetisches oder elektrothermisches Steu-
ermagnetventil umfasst, das insbesondere eine di-
rekte oder servo-unterstiitzte Ein-Aus-MaRRnahme
bereitstellt.

Hydraulische Vorrichtung (1°, 1", 1) nach einem der
Anspriiche 1 bis 13, dadurch gekennzeichnet,
dass der Korper (4, 4", 4"™) zwei Sitze (4’ a, 4’ c,
4" a, 4" c, 4" a, 4" c, 4" a) aufweist, die jeweils
betriebsbereit sind, um zumindest teilweise die zwei
Ein-Aus-Vorrichtungen (2’, 2", 2", 3, 3", 3", 40",
40™) unterzubringen, insbesondere die zweite Ein-
Aus-Vorrichtung (2") und die dritte Ein-Aus-Vorrich-
tung (40™), wobei die Sitze (4" a, 4™ a) vorzugswei-
se nahe beieinander oder nebeneinander und / oder
vorzugsweise transversal angeordnet sind, insbe-
sondere im Wesentlichen orthogonal zu dem zwei-
ten Auslasskanal (7"), insbesondere zu dem Haupt-
kanal (11").

Hydraulische Vorrichtung (1°, 1", 1) nach einem der
Anspriiche 1 bis 14, dadurch gekennzeichnet,
dass die zwei Ein-Aus-Vorrichtungen (2, 2", 2", 3’,
3", 3", 40", 40™)-insbesondere die zweite Ein-Aus-
Vorrichtung (2’, 2", 2") und die dritte Ein-Aus-Vor-
richtung (40", 40™) - elektrische Verbindungsmittel
aufweisen, die vorzugsweise so verbunden sind,
dass die Ein-Aus-Vorrichtungen gemeinsam oder
separat betrieben oder gesteuert werden kdnnen,
insbesondere durch gleiche oder entsprechende
elektrische Signale.

Hydraulische Vorrichtung (1, 1 ", 1) nach einem
der vorhergehenden Anspriiche, dadurch gekenn-
zeichnet, dass diese Sensormittel (30°, 60", 60")
umfasst, insbesondere zumindest eine Stréomungs-,
Temperatur- oder Druckmessvorrichtung, die be-
triebsbereit ist, um entweder direkt oder indirekt ein
entsprechendes elektrisches Messsignal zu erzeu-
gen.

Hydraulische Vorrichtung (1’, 1", 1) nach Anspruch
16, dadurch gekennzeichnet, dass sie zumindest
einen ersten Sensor (30’) umfasst, der in dem Ein-
lasskanal (6’) oder dem ersten Auslasskanal (5°) ein-
gebaut ist oder mit diesem verwendet wird oder as-
soziiertist, und / oder zumindest einen zweiten Sen-
sor (60", 60") umfasst, der in dem zweiten Auslass-
kanal (7", 7'") eingebaut ist oder mit diesem verwen-
det wird oder assoziiert ist, vorzugsweise einem
Druck- oder Druckdifferenzmessgerat.

Hydraulische Vorrichtung (1, 1 ", 1) nach einem
der vorhergehenden Anspriiche, dadurch gekenn-
zeichnet, dass sie ein einziges Bauteil darstellt, das
betriebsbereit ist, um sowohl Systemfiillvorgange
als auch Systemnachfillvorgénge zu gestatten.
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Verfahren zum Verwalten eines hydraulischen Sys-
tems, das einen ersten Hydraulikkreis fir Brauch-
wasser und einen zweiten Hydraulikkreis zum Er-
warmen von Wasser in Fluidverbindung miteinander
umfasst, wobei das Verfahren Systemfillvorgéange
und Systemnachfiillvorgdnge des zweiten Ab-
schnitts umfasst, gekennzeichnet durch das Be-
reitstellen des Systems mit einer hydraulischen Vor-
richtung (1°, 1", 1"), vorzugsweise als ein einziges
Bauteil, das betriebsbereit ist, um sowohl System-
fullvorgange als auch Systemnachfillvorgange zu
gestatten.

dadurch gekennzeichnet, dass die hydraulische
Vorrichtung (1, 1", 1) die Merkmale nach einem
oder mehreren der Anspriiche 1 bis 18 aufweist und
dass bei einem Systemnachfiillvorgang dem System
eine erste Menge eines Fluidstroms aus dem
Brauchwasserabschnitt zugefiihrt wird, wohingegen
wahrend eines Systemflillvorgangs dem System ei-
ne zweite Menge eines Fluidstroms aus dem
Brauchwasserabschnitt zugefiihrt wird.

Verfahren nach Anspruch 19, dadurch gekenn-
zeichnet, dass die erste Menge und/oder die zweite
Menge einstellbar sind oder reguliert werden, und
wobei die Strdmungen dem System liber denselben
Kanal (7°, 7", 7") zugefluhrt werden.

Verfahren nach einem der Anspriiche 19 oder 20,
dadurch gekennzeichnet, dass der Startund/oder
das Ende eines Nachflllvorgangs gebunden ist an
die Erfassung des Vorhandenseins und / oder des
Drucks eines Fluids in dem System oder in einem
Wassernetz, das mit dem System verbunden oder
mit diesem assoziiert ist.

Verfahren nach einem der Anspriiche 19 bis 21, ge-
kennzeichnet durch das Uberwachen der in dem
System oder in einem mit dem System verbundenen
oder assoziierten Wassernetzwerk flieRenden Flu-
idmenge, insbesondere durch einen Strdmungs-
sensor (30’) und eine elektronische Steuerungsein-
heit.

Verfahren nach einem der Anspriiche 19 bis 22, da-
durch gekennzeichnet, dass dem System wah-
rend eines Systemnachfiillvorganges durch zumin-
dest zwei Ein-Aus-Vorrichtungen (2", 2", 40", 40"),
die in Serie verbunden sind, ein Fluidstrom zugeflhrt
wird.

Hydraulisches Geréat, insbesondere ein Wasserheiz-
gerat, dadurch gekennzeichnet, dass dieses zu-
mindest eine hydraulische Vorrichtung nach einem
der Anspriiche 1 bis 18 umfasst.

Hydraulisches Gerat nach Anspruch 24, das erste
hydraulische Kopplungsmittel umfasst, die mit ei-
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nem ersten Hydraulikkreis fir Brauchwasser zu ver-
binden sind, und zweite hydraulische Kopplungsmit-
tel umfasst, die miteinem zweiten Hydraulikkreislauf
zum Erwarmen von Wasser zu verbinden sind, da-
durch gekennzeichnet, dass die Kopplungsmittel
mit der hydraulischen Vorrichtung verbunden sind.

Hydraulisches Gerat nach Anspruch 25, dadurch
gekennzeichnet, dass der erste Auslasskanal (5,
5",5") der hydraulischen Vorrichtung mitdem ersten
Kopplungsmittel verbunden ist und der zweite Aus-
lasskanal (7’, 7" 7") der hydraulischen Vorrichtung
mit dem zweiten Kopplungsmittel verbunden ist.

Hydraulisches Gerat nach einem der Anspriiche 24
bis 26, dadurch gekennzeichnet, dass der Einlass-
kanal (6’, 6", 6") der hydraulischen Vorrichtung be-
triebsbereit ist, um mit einer Rohrleitung der Was-
serleitung verbunden oder assoziiert zu werden.

Hydraulisches Gerat nach einem der Anspriiche 26
bis 27, dadurch gekennzeichnet, dass es eine
elektronische Steuereinheit umfasst, die elektrisch
mit den Ein-Aus-Mitteln (2°, 2", 2", 3’, 3", 3", 40",
40™) verbunden ist, um die Ein-Aus-Aktion anzutrei-
ben oder zu steuern, und / oder mit den Sensormit-
teln (30’, 60", 60™) verbunden ist, um ihre Ablesun-
gen zu erfassen oder zu empfangen.

Hydraulisches Gerat nach Anspruch 28, dadurch
gekennzeichnet, dass die Steuereinheit betriebs-
bereit ist, um automatische und / oder halbautoma-
tische und / oder manuelle Nachfiillvorgange sowie
automatische und / oder halbautomatische und /
oder manuelle Fullvorgéange durchzufiihren.

Hydraulisches System mit einem ersten Hydraulik-
kreis fir Brauchwasser und einem zweiten Hydrau-
likkreis zum Erwarmen von Wasser, und einer hy-
draulischen Vorrichtung nach einem der Anspriiche
1 bis 18, dadurch gekennzeichnet, dass die Hy-
draulikkreise mit der hydraulischen Vorrichtung ver-
bunden sind.

Hydraulisches System nach Anspruch 30, dadurch
gekennzeichnet, dass der erste Auslasskanal (5,
5", 5"™) der Vorrichtung mit dem Hydraulikkreis fur
Brauchwasser verbunden ist und der zweite Aus-
lasskanal (7°, 7", 7") der Vorrichtung mit dem Hy-
draulikkreislauf zum Erwarmen von Wasser verbun-
den ist, insbesondere der Einlasskanal (6’, 6", 6")
betriebsbereit ist, um mit einer Rohrleitung der Was-
serleitung verbunden oder assoziiert zu werden.

Hydraulisches System nach Anspruch 30 oder 31,
dadurch gekennzeichnet, dass es eine elektroni-
sche Steuereinheit umfasst, die mit den Ein-Aus-Mit-
teln (2, 2", 2", 3, 3", 3", 40", 40™) elektrisch ver-
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bunden ist, um die Ein-Aus-Aktion anzutreiben oder
zu steuern, und / oder mit den Sensormitteln (30’,
60", 60") elektrisch verbunden ist, um ihre Ablesun-
gen zu erfassen oder zu empfangen, wobei vorzugs-
weise die Steuereinheit betriebsbereit ist, um auto-
matische und / oder halbautomatische und / oder
manuelle Nachfiillvorgdnge sowie automatische
und / oder halbautomatische und / oder manuelle
Fillvorgange auszufihren.

Hydraulisches System nach Anspruch 32, dadurch
gekennzeichnet, dass die Steuereinheit betriebs-
bereit ist, um eine automatische Diagnose auszu-
fuhren.

Hydraulisches System nach einem der Anspriiche
30 bis 33, dadurch gekennzeichnet, dass es ein
hydraulisches Geréat nach einem oder mehreren der
Anspriche 25 bis 30 umfasst.

Revendications

"w

Dispositif hydraulique (17, 1", 1") pour des systémes
hydrauliques, de préférence pour des systemes de
chauffage d’eau, comprenant au moins un corps (4’,
4" 4”) pourvu d’un conduitd’entrée (6, 6", 6), d’'un
premier conduit de sortie (5’, 5", 5") et d’'un second
conduit de sortie (7, 7", 7"), et de moyens mar-
che/arrét (2', 2", 2™, 3’, 3", 3", 40", 40") adaptés
pour arréter un débit de fluide, dans lequel le conduit
d’entrée (6’, 6", 6") etles premier et second conduits
de sortie (5, 5", 5" ; 7, 7", 7") sont en communica-
tion fluidique a l'intérieur dudit corps (4’, 4", 4"), et
lesdits moyens marche/arrét (2’, 2", 2", 3, 3", 3",
40", 40") comprennent au moins deux dispositifs
marche/arrét (2’, 2", 2", 3, 3", 3", 40", 40") adaptés
pour influer sur un débit de fluide dans ledit second
conduit de sortie (7°, 7", 7"),

caractérisé en ce que ledit premier conduit de sortie
(5, 5", 5") communique directement avec ledit con-
duit d’entrée (6’, 6", 6"),

eten ce que lesdits moyens marche/arrét (2’, 2", 2",
3, 3",3", 40", 40") sont adaptés pour étre au moins
dans une premiére, une deuxiéme et une troisieme
configuration de fonctionnement, ladite premiére
configuration de fonctionnement étant telle qu’elle
empéche un débit de fluide dudit conduit d’entrée
(6’,6", 6") audit second conduit de sortie (7°, 7", 7"),
ladite deuxiéme configuration de fonctionnement
étant telle qu’elle permet une premiére quantité de
débit de fluide dudit conduit d’entrée (6’, 6", 6") audit
second conduit de sortie (7°, 7", 7""), ladite troisieme
configuration de fonctionnement étant telle qu’elle
permet une seconde quantité de débit de fluide dudit
conduit d’entrée (6’, 6", 6") audit second conduit de
sortie (7°, 7", 7™).
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Dispositif hydraulique (1°, 1", 1") selon la revendica-
tion 1, caractérisé en ce que ladite premiére quan-
tité est plus petite que ladite seconde quantité, ou
ladite premiere quantité et/ou ladite seconde quan-
tité sont ajustables.

Dispositif hydraulique (1’, 1", 1"™) selon I'une quel-
conque des revendications 1 a 2, dans lequel ladite
deuxieme configuration de fonctionnement corres-
pond a une opération de recharge du systéme.

Dispositif hydraulique (1’, 1", 1"™) selon I'une quel-
conque des revendications 1 a 3, dans lequel ladite
troisieme configuration de fonctionnement corres-
pond a une opération de remplissage du systéeme.

Dispositif hydraulique (1’, 1", 1"™) selon I'une quel-
conque des revendications 1 a 4, caractérisé en ce
que ledit second conduit de sortie (7°, 7", 7") com-
prend un conduit de dérivation (9’, 9", 9") et un con-
duit principal (11°, 11", 11") raccordés en paralléle,
dans lequel ledit conduit de dérivation (9°, 9", 9")
convient a des opérations de remplissage du syste-
me.

Dispositif hydraulique (1°, 1", 1") selon la revendica-
tion 5, caractérisé en ce qu’il comprend au moins
un premier dispositif marche/arrét (3’, 3", 3") adapté
pour arréter ou réguler ou ajuster un fluide, au moins
dans ledit conduit de dérivation (9, 9", 9).
Dispositif hydraulique (1’, 1", 1"™) selon I'une quel-
conque des revendications 5 ou 6, caractérisé en
ce qu’il comprend au moins un deuxiéme dispositif
marche/arrét (2’, 2", 2") adapté pour réguler ou ajus-
ter un débit de fluide dans ledit conduit principal (11°,
11", 11").

Dispositif hydraulique (1°, 1", 1") selon la revendica-
tion 7, caractérisé en ce que ledit deuxieme dispo-
sitif marche/arrét (2, 2", 2"") comprend une électro-
vanne de régulation électromagnétique ou électro-
thermique assurant une action marche/arrét directe
ou a servocommande.

Dispositif hydraulique (1’, 1", 1"™) selon I'une quel-
conque des revendications 5 a 8, caractérisé en ce
que ledit conduit principal (117, 11", 11™) est adapté
pour étre utilisé pour des opérations de recharge du
systeme.

Dispositif hydraulique (1’, 1", 1"™) selon I'une quel-
conque des revendications 7 a 9, caractérisé en ce
qu’il comprend au moins un troisi€me dispositif mar-
che/arrét (40", 40") adapté pour influer sur un débit
de fluide dans ledit second conduit de sortie (7, 7",
7).
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Dispositif hydraulique (17, 1", 1") selon la revendica-
tion 10, caractérisé en ce que ledit deuxiéme dis-
positif marche/arrét (2’, 2", 2") et ledit troisieme dis-
positif marche/arrét (40", 40") sont agencés en série
par rapport au débit de fluide dans ledit conduit prin-
cipal (11°, 11", 11™).

Dispositif hydraulique (1°, 1", 1) selon I'une quel-
conque des revendications 10 ou 11, caractérisé
en ce que ledit troisieme dispositif marche/arrét
(40",40™) est adapté pour réguler ou ajuster un débit
de fluide dans ledit conduit principal (11°, 11", 11™).
Dispositif hydraulique (1°, 1", 1) selon I'une quel-
conque des revendications 10 a 12, caractérisé en
ce que ledit troisieme dispositif marche/arrét (40",
40") comprend une électrovanne de régulation élec-
tromagnétique ou électrothermique, assurant en
particulier une action marche/arrét directe ou a ser-
vocommande.

Dispositif hydraulique (1°, 1", 1) selon I'une quel-
conque des revendications 1 a 13, caractérisé en
ce que ledit corps (4', 4", 4") comporte deux sieges
(4'a, 4'c, 4"a, 4"c, 4"a, 4"c, 4""a), adaptés respec-
tivement pour loger au moins en partie lesdits deux
dispositifs marche/arrét (2’, 2", 2", 3, 3", 3", 40",
40™), en particulier ledit deuxiéme dispositif mar-
che/arrét (2") et ledit troisiéme dispositif marche/ar-
rét (40"), lesdits sieges (4"a, 4™a) étant de préfé-
rence proches ou cbte a cbdte et/ou de préférence
transversaux, en particulier sensiblement orthogo-
naux, audit second conduit de sortie (7"), en parti-
culier audit conduit principal (11").

Dispositif hydraulique (1°, 1", 1) selon I'une quel-
conque des revendications 1 a 14, caractérisé en
ce que lesdits deux dispositifs marche/arrét (2’, 2",
2", 3,3",3", 40", 40"), en particulier ledit deuxiéme
dispositif marche/arrét (2', 2", 2") et ledit troisieme
dispositif marche/arrét (40", 40™), comprennent des
moyens de raccordement électrique, de préférence
raccordés de sorte que lesdits dispositifs marche/ar-
rét puissent étre exploités ou commandés conjoin-
tement ou séparément, en particulier via des signaux
électriques identiques ou respectifs.

Dispositif hydraulique (1°, 1", 1) selon I'une quel-
conque des revendications précédentes, caractéri-
sé en ce qu’il comprend des moyens de capteur
(30’,60",60™), en particulier au moins un débitmétre,
un thermomeétre ou un pressiomeétre, adaptés pour
générer, directement ou indirectement, un signal de
mesure électrique correspondant.

Dispositif hydraulique (1°, 1", 1") selon la revendica-
tion 16, caractérisé en ce qu’il comprend au moins
un premier capteur (30°) intégré ou appliqué ou as-
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socié audit conduitd’entrée (6’) ou audit premier con-
duit de sortie (5°), et/ou au moins un second capteur
(60", 60™) intégré ou appliqué ou associé audit se-
cond conduit de sortie (7", 7"), de préférence un
pressiométre ou un compteur de différence de pres-
sion.

Dispositif hydraulique (1’, 1", 1"™) selon I'une quel-
conque des revendications précédentes, caractéri-
sé en ce qu’il est un composant unique adapté pour
permettre a la fois des opérations de remplissage
du systéme et des opérations de recharge du sys-
teme.

Procédé de gestion d'un systéme hydraulique, qui
comprend un premier circuit hydraulique pour I'eau
sanitaire et un second circuit hydraulique pour chauf-
ferI’eau en communicationfluidique I'un avec l'autre,
le procédé comportant des opérations de remplissa-
ge du systéme et des opérations de recharge du
systeme de la seconde section, caractérisé en ce
qu’il pourvoit le systéeme d’un dispositif hydraulique
(1°, 1", 1™), de préférence en tant que composant
unique, adapté pour permettre a la fois des opéra-
tions de remplissage du systéme et des opérations
de recharge du systéeme,

caractérisé en ce que ledit dispositif hydraulique
(1°, 1", 1) a les caractéristiques présentées dans
I'une ou plusieurs des revendications 1 a 18, et en
ce que pendant une opération de recharge du sys-
teme, le systeme est alimenté en une premiére quan-
tité de débit de fluide provenant de la section d’eau
sanitaire, tandis que pendant une opération de rem-
plissage du systeme, le systéme estalimenté en une
seconde quantité de débit de fluide provenant de la
section d’eau sanitaire.

Procédé selon la revendication 19, caractérisé en
ce que ladite premiére quantité et/ou ladite seconde
quantité sont ajustables ou régulées, et dans lequel
lesdits débits sont fournis au systéeme via le méme
conduit (7, 7", 7).

Procédé selon 'une quelconque des revendications
19 ou 20, caractérisé en ce que le début et/ou la
fin d’'une opération de recharge sont liés a la détec-
tion de la présence et/ou de la pression d’'un fluide
dans ledit systéme ou dans un réseau d’eau raccor-
dé ou associé audit systeme.

Procédé selon 'une quelconque des revendications
19 a 21, caractérisé par la surveillance de la quan-
tité de fluide s’écoulant dans ledit systéme ou dans
un réseau d’eau raccordé ou associé audit systéme,
en particulier via un capteur de débit (30’) et une
unité de régulation électronique.

Procédé selon 'une quelconque des revendications
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19 a 22, caractérisé en ce que pendant une opé-
ration de recharge du systéme, le systeme est ali-
menté en un débit de fluide via au moins deux dis-
positifs marche/arrét (2", 2", 40", 40™) raccordés en
série.

Appareil hydraulique, en particulier un appareil de
chauffage d’eau, caractérisé en ce qu’il comprend
au moins un dispositif hydraulique selon I'une quel-
conque des revendications 1 a 18.

Appareil hydraulique selon la revendication 24, com-
prenant des premiers moyens de couplage hydrau-
lique a raccorder a un premier circuit hydraulique
pour I'eau sanitaire et des seconds moyens de cou-
plage hydraulique a raccorder a un second circuit
hydraulique pour chauffer 'eau, caractérisé en ce
que lesdits moyens de couplage sont raccordés
audit dispositif hydraulique.

Appareil hydraulique selon la revendication 25, ca-
ractérisé en ce que ledit premier conduit de sortie
(5, 5", 5"™) du dispositif hydraulique est raccordé
auxdits premiers moyens de couplage et ledit se-
cond conduit de sortie (7°, 7", 7") du dispositif hy-
draulique est raccordé auxdits seconds moyens de
couplage.

Appareil hydraulique selon I'une quelconque des re-
vendications 24 a 26, caractérisé en ce que ledit
conduit d’entrée (6’, 6", 6") du dispositif hydraulique
estadapté pour étre raccordé ou associé a une plom-
berie du réseau principal de I'eau.

Appareil hydraulique selon I'une quelconque des re-
vendications 26 a 27, caractérisé en ce qu’il com-
prend une unité de régulation électronique raccor-
dée électriquement auxdits moyens marche/arrét
(27, 2", 2", 3, 3", 3", 40", 40") pour commander ou
réguler leur action marche/arrét et/ou auxdits
moyens de capteur (30°, 60", 60") pour détecter ou
recevoir leurs indications.

Appareil hydraulique selon la revendication 28, ca-
ractérisé en ce que ladite unité de régulation est
adaptée pour réaliser des opérations de recharge
automatiques et/ou semi-automatiques et/ou ma-
nuelles ainsi que des opérations de remplissage
automatiques et/ou semi-automatiques et/ou ma-
nuelles.

Systeme hydraulique comprenant un premier circuit
hydraulique pour I'eau sanitaire et un second circuit
hydraulique pour chauffer I'eau et un dispositif hy-
draulique selonl'une quelconque des revendications
1 a 18, caractérisé en ce que lesdits circuits hy-
drauliques sont raccordés au dispositif hydraulique.
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31.

32.

33.

34.

40

Systeme hydraulique selon la revendication 30, ca-
ractérisé en ce que ledit premier conduit de sortie
(5, 5", 5") du dispositif est raccordé audit circuit hy-
draulique pour I'eau sanitaire et ledit second conduit
de sortie (7°, 7", 7") du dispositif est raccordé audit
circuit hydraulique pour chauffer I'eau, en particulier
ledit conduitd’entrée (6’, 6", 6") est adapté pour étre
raccordé ou associé a une plomberie du réseau prin-
cipal de l'eau.

Systeme hydraulique selon 'une quelconque des re-
vendications 30 ou 31, caractérisé en ce qu’il com-
prend une unité de régulation électronique raccor-
dée électriquement auxdits moyens marche/arrét
(27, 2", 2", 3,3", 3", 40", 40") pour commander ou
réguler leur action marche/arrét et/ou auxdits
moyens de capteur (30°, 60", 60") pour détecter ou
recevoir leurs indications, de préférence ladite unité
de régulation est adaptée pour réaliser des opéra-
tions de recharge automatiques et/ou semi-automa-
tiques et/ou manuelles ainsi que des opérations de
remplissage automatiques et/ou semi-automatiques
et/ou manuelles.

Systeme hydraulique selon la revendication 32, ca-
ractérisé en ce que ladite unité de régulation est
adaptée pourréaliser des diagnostics automatiques.

Systeme hydraulique selon 'une quelconque des re-
vendications 30 a 33, caractérisé en ce qu’il com-
prend un appareil hydraulique selon une ou plusieurs
des revendications 25 a 30.
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