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Description

[0001] The presentinvention relates to a liquid replen-
ishing system and method of replenishing liquid into a
liquid circulating system using the replenishing system.
More in particular, the present invention relates to a
method and liquid replenishing system, where the liquid
replenishing system is connected or at least connectable
to a pressurized liquid circulating system via a pump and
to a pressurized liquid supply, and is configured to re-
plenish or supply liquid into the liquid circulating system
even if pressure of liquid in the liquid circulating system is
above pressure of liquid supplied by the liquid supply.
Document DE 103 29 740 A1 discloses a replenishing
system comprising the features of the preamble of in-
dependent claim 1.

[0002] Typical for this device is that a free distance is
provided in a reservoir to prevent both liquids in the liquid
circulating system and from the liquid supply from coming
into contact. This free distances, or so called air gaps are
devices for protection of potable water in water installa-
tions from pollution. This is laid down in a European
Standard, which applies to air gaps in factory-assembled
products and to constructed air gaps in situ, and defines
the physico-chemical characteristics of materials of con-
struction used for the purpose and application to ensure
compliance with this European Standard during normal
working use.

[0003] More in particular, the system comprises:

- areservoir connected or at least connectable to the
mains liquid supply via a controllable supply valve;

- wherein the pump and the controllable valve are
respectively configured to, in case of a need to
replenish liquid in the liquid circulating system, pump
liquid into the liquid circulating system and supply
liquid into the reservoir.

[0004] The known controllable valve may be linked to
and operated by a float to open, when a liquid level in the
reservoir has lowered due to operation of the pump.
However, as the pump has a capacity to generate a
higher pressure than the pressure in the liquid supply
and even the pressure in the liquid circulating system, in
order to be able to replenish liquid into the liquid circulat-
ing system, better than the liquid supply could when
directly linked to the liquid circulating system via a con-
trollable valve, liquid in the reservoir of known replenish-
ing systems is at risk of being depleted, before the
intended pressure rise in the liquid circulating system
is achieved. Dry pumping causes damage to the pump,
and consequently, as a possible logical solution, artisans
in the present technical field may conceive of a solution
by activating the pump to compensate already for small
pressure drops in the liquid circulating system, in order to
be able to compensate for such small pressure drops
using the volume available for this purpose in the reser-
voir. Thus the replenishing system is often activated,
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which is most of the time not necessary, as such small
pressure drops may already be caused by cooling of the
liquid in the liquid circulating system. Alternatively, sys-
tem pressure variations may be taken up by an expansion
vessel. Even then, systems according to the present
invention may be employed to replenish initial fluid losses
at a low pressure in the liquid circulating system still
above an absolutely minimal required pressure for com-
ponents, such as a heater, to function. However, system
according to the presentinvention may also be employed
to completely fill a liquid circulating system, for example
when a liquid supply pressure in a mains connection for
supply of potable water is insufficient for filling the liquid
circulating system. Other fields of use are also imagin-
able by the skilled person.

[0005] Customarily, reservoirs according to the prior
artare - to the best knowledge of the inventors - kept filled
to optimally and as quickly as possible anticipate on the
need to replenish liquid circulating systems.

[0006] In this technical field, a desire exists to make
available more simple and robust configurations, which
are less susceptible to failure and/or wear related main-
tenance, and are only activated when necessary, and not
when anormal pressure drop due to liquid cooling occurs.
In contrast to the prior art, these goals are achieved
according to the present invention by keeping the reser-
voir of the liquid replenishing system completely dry or as
empty as possible, for as long as possible. As a side
benefit, bacterial growth, for example with respect to
legionella, is prevented.

[0007] To this end, the present invention proposes
several alternative embodiments, within the singular fra-
mework of an underlying method in an appended inde-
pendent method claim.

[0008] In a first embodiment, a controller connected to
the controllable valve and the pump, and configured to, in
case of a need to replenish liquid in the liquid circulating
system, activate the controllable valve to supply liquid
into the reservoir, which is kept empty before a need to
replenish liquid in the liquid circulating system arises, and
- at the latest - thereafter activate the pump to replenish
liquid from the reservoir into the liquid circulating system
and to, when the need to replenish liquid into the liquid
circulating system is or has been fulfilled, de-activate the
pump, wherein the controller is further configured to
coordinate activation and de-activation of at least one
of the controllable valve and the pump to at least approxi-
mately empty the reservoir, when the need to replenish
liquid into the liquid circulating system is or has been at
least approximately fulfilled.

[0009] Inasecond embodiment for the same inventive
purpose, the reservoir comprises a drain to empty the
reservoir, when the need to replenish liquid into the liquid
circulating system is or has been at least approximately
fulfilled.

[0010] According to the present invention, when a
need arises to replenish liquid in the liquid circulating
system, the valve is first operated to supply liquid into the
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beforehand empty reservoir. At the same time or shortly
thereafter, the pump is activated. The pump may be
activated at the same time as the liquid supply through
the valve, if the liquid supply is capable of supplying
sufficient volume of liquid per time unit, to keep up with
the pump replenishing the liquid from the reservoir into
the liquid circulating system. If, on the other hand, the
pump replenishes more liquid into the liquid circulating
system than the supply is capable of supplying, the pump
may be activated intermittently. Optionally, the control-
lable valve may also be activated intermittently or remain
open, in order to intermittently or continuously supply
liquid into the reservoir.

[0011] When need to replenish liquid into the liquid
circulating system is or has been at least approximately
fulfilled, the controllable vale is closed to stop supply of
liquid. This may be performed even before the need to
replenish has been fulfiled. To this end, a metered
amount of liquid may be supplied into the reservoir, which
metered amount may be sufficient to allow the pump to
replenish the liquid circulating system therewith and
achieve fulfilling the need for replenishment. Alterna-
tively, the controllable valve may be allowed to remain
open, to completely fill the reservoir. The pump may then
withdraw from the reservoir only the volume required to
achieve a desired pressure to overcome or fulfill the need
for replenishment in the liquid circulating system, or dis-
charge the full volume of the reservoir into the liquid
circulating system, to achieve a slightly higher than the
desired pressure in the liquid circulating system, and to
empty the reservoir.

[0012] Any liquid remaining in the reservoir may be
discharged via the additional or alternative drain.
[0013] According to the present disclosure, several
preferred embodiments may be provided, to which the
present disclosure is by no means limited.

[0014] A liquid replenishing system according to the
present disclosure may comprise the drain being from a
group comprising: a slow drain, and a drain connected to
the controller, wherein the controller is configured to open
the drain, when the need to replenish liquid into the liquid
circulating system is or has been fulfilled. Then, the slow
drain may have a relatively slow drain capacity in com-
parison with a supply capacity of the liquid supply and/or
apump capacity of the pump. Additionally or alternatively,
the slow drain may be located at a bottom of the reservoir.
[0015] Additionally or alternatively, a liquid replenish-
ing system according to the present disclosure may
comprise an overflow conduit, connected at a bottom
end thereof, relative to the reservoir, to a sewer connec-
tion and comprising at a top end thereof an overflow,
defining a maximum liquid level of liquid in the reservoir.
[0016] In an embodiment having both a drain and an
overflow conduit, wherein the drain may be comprised in
the overflow conduit at the bottom end thereof.

[0017] Additionally or alternatively, a liquid replenish-
ing system according to the present disclosure may
comprise a pressure sensor to generate a measurement
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signal of pressure of liquid in the liquid circulating system,
wherein the controller is connected or at least connect-
able to the pressure sensor to receive the measurement
signal from the pressure sensor and is configured to
determine therefrom any need to replenish liquid into
the liquid circulating system.

[0018] Additionally or alternatively, a liquid replenish-
ing system according to the present disclosure may
comprise a level sensor inside the reservoir, to generate
a level measurement signal, wherein the controller is
connected or at least connectable to the level sensor
to receive the level measurement signal. Then, the con-
troller may be configured to determine a volume of liquid
in the reservoir, based on the received level measure-
ment signal. Then further, the controller may be config-
ured to de-activate the controllable valve and terminate
supply of liquid into the reservoir before the need to
replenish liquid into the liquid circulating system is or
has been fulfilled, if the volume of liquid in the reservoir
is determined to suffice to achieve that the need to
replenish liquid into the liquid circulating system will be
fulfilled with the volume in the reservoir.

[0019] Additionally or alternatively, a liquid replenish-
ing system according to the present disclosure may be
such, that the controller is configured to de-activate the
controllable valve and terminate supply of liquid into the
reservoir, when a predetermined maximum amount of
liquid is in the reservoir, which predetermined amount at
least approximates a capacity amount of liquid that the
reservoir is capable of accommodating.

[0020] Additionally or alternatively, a liquid replenish-
ing system according to the present disclosure may be
such, thatthe controlleris configured to activate the pump
and replenish liquid in the liquid circulating system, when
a predetermined minimum amount of liquid is in the
reservoir.

[0021] Additionally or alternatively, a liquid replenish-
ing system according to the present disclosure may be
such that the controller is configured to de-activate the
pump and terminate at least temporarily replenishing
liquid into the liquid circulating system, when liquid in
the reservoir approaches being or has been depleted.
[0022] Additionally or alternatively, a liquid replenish-
ing system according to the present disclosure may be
such, that the controller is configured to de-activate the
controllable valve and terminate supply of liquid into the
reservoir, when the need to replenish liquid into the liquid
circulating system is about to or has been fulfilled, and
drives the pump to replenish at least approximately all
remaining liquid in the reservoir into the liquid circulating
system, even if thereby pressure in the liquid in the liquid
circulating system rises above an operating pressure
corresponding with no need to replenish liquid into the
liquid circulating system, in order to empty the reservoir.
[0023] Additionally or alternatively, a liquid replenish-
ing system according to the present disclosure may be
such, that the reservoir comprises an inner wall defining
an inner space thereof. Then, the inner wall may be
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covered by an anti-bacterial coating. Additionally or alter-
natively, the inner wall may sufficiently smooth or has a
smoothing coating, to prevent water droplets from cling-
ing to the inner wall.

[0024] Additionally or alternatively, a liquid replenish-
ing system according to the present disclosure may have
a liquid outflow opening in a side of the reservoir, having a
lower most portion below a heightin the reservoir at which
the liquid supply debouches into the reservoir, to define a
gap between liquid in the reservoir and the liquid supply
[0025] Additionally or alternatively, a liquid replenish-
ing system according to the present disclosure may be
idle for a long time, such that a risk of bacterial growth in
either or both of the liquid supply and/or the reservoir may
occur, and the liquid supply and/or the reservoir needs to
be flushed to combat such bacterial growth. For this
reason the controllable valve can be made to supply
liquid into the reservoir to flush at least the liquid supply,
in particular after a predetermined time without replen-
ishing liquid into the liquid circulating system, and / or to
flush the reservoir.

[0026] Additionally or alternatively, a liquid replenish-
ing system according to the present disclosure may
comprise a liquid distributor from a group comprising a
mesh, a grid, a curved plate, and the like, which is ar-
ranged at an outlet of the controllable valve, to disperse
liquid supplied into the reservoir over an interior surface
of the reservoir.

[0027] Additionally or alternatively, a liquid replenish-
ing system according to the present disclosure may be
such, that the controller is configured to prevent replen-
ishing of liquid into the liquid circulating system at pre-
determined times of the day, in particular at night. Then,
the controller may be configured to override the preven-
tion of replenishing at the predetermined times, in case of
a dangerously low pressure in the liquid circulating sys-
tem for an active component therein, such as a heater.

[0028] Additionally or alternatively, a liquid replenish-
ing system according to the present disclosure may
comprise a siphon of which a first end is arranged in
the reservoir and of which a second end is arranged at or
near the drain or extends there through. In these embodi-
ments of a liquid replenishing system according to the
present disclosure, the siphon may contribute to remov-
ing any lastremnants of fluid from the reservoir and offera
greater degree of flexibility regarding arrangement of the
drain.

[0029] The presentdisclosure furtherrelates to a meth-
od of replenishing liquid into a liquid circulating system,
comprising:

- supplying liquid into a reservoir in case of a need to
replenish liquid in the liquid circulating system;

- replenish liquid from the reservoir into the liquid
circulating system;

- emptying and keeping empty the reservoir, when the
need to replenish liquid into the liquid circulating
system is or has been fulfilled.
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[0030] The controller may be programmable, suchas a
processor or computer, and then the present disclosure
may further relate to a non-transitory computer-readable
medium comprising computer readable instructions that,
when executed, cause a controller to perform the meth-
od.

[0031] Following the above indication of the disclosure
in terms and expressions of the appended claims, below
an embodiment description is provided with reference to
the appended drawing, which includes non-limiting de-
tails of particular and specific embodiments, while the
scope of the present disclosure is to be determined by the
appended independent claim only, and details may follow
and/or be defined in appended dependent claims. In the
drawing, the same or similar reference signs may be
employed for the same or similar elements, components
and / or functional units, and therein:

Figure 1 shows a schematic view of a liquid replen-
ishing system according to the present disclosure;
Figure 2 shows a part of the liquid replenishing
system of figure 1;

Figure 3 shows a schematic view of an alternative
embodiment of a liquid replenishing system accord-
ing to the present disclosure;

Figure 4 shows an embodiment of controller opera-
tion in the embodiment of either or both of the em-
bodiments in figures 1 and 3; and

Figure 5 shows an embodiment of the liquid replen-
ishing system comprising an additional component
that may likewise be applicable to the embodiments
shown in the foregoing figures; and

Figures 6A and 6B respectively show close-ups of a
bottom valve comprised by the liquid replenishing
system of Figure 5 in opened and closed states.

[0032] Figures 1 and 2 relate to a first embodiment of a
liquid replenishing system 1. Liquid replenishing system
1 is connected or at least connectable to a pressurized
liquid circulating system 2. Liquid circulating system 2
may be a heating or cooling system, and comprise heat
exchangers, such as a combustion or electric heaters,
coolers and other active components, that rely on the
presence of a specific minimum pressure in liquid circu-
lating system 2. Further, liquid circulating system 2 is
connected or at least connectable to a pressurized liquid
supply 3, which is schematically represented as a mains
water tap. Liquid replenishing system 1 is configured to
replenish liquid into liquid circulating system 2 even if
pressure of liquid in liquid circulating system 2 is above
pressure of liquid supplied by the liquid supply 3. Such a
configuration is therefore useful in areas, where mains
pressure is insufficient to fill pressurized liquid circulating
system 2 to an adequate pressure. To this end, the liquid
replenishing system 1 comprises areservoir 4 connected
or at least connectable to the liquid supply 3 via a con-
trollable supply valve 5. A pump 6 is in fluid connection
with the interior of reservoir 4 and connected or at least
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connectable to the liquid circulating system 2.

[0033] Further, a controller 7 is provided, and con-
nected to the controllable valve 5 and the pump 6. Con-
troller 7 activates, in case of a need to replenish liquid in
the liquid circulating system, the controllable valve 5 to
supply liquid into reservoir 4, which is kept empty before a
need to replenish liquid in the liquid circulating system 2
arises. Simultaneously or thereafter, controller 7 acti-
vates pump 6 to replenish liquid from reservoir 4 into
liquid circulating system 2. When the need to replenish
liquid into liquid circulating system 2 is or has been
fulfilled, controller 7 deactivates the pump.

[0034] Reservoir 4 comprises a drain 8 to empty re-
servoir 4, when the need to replenish liquid into liquid
circulating system 2 is or has been at least approximately
fulfilled.

[0035] Drain 8 is a slow drain located at a bottom of
reservoir 4. Alternatively, a controllable drain may be
provided, which may be connected to controller 7, where-
in controller 7 opens the controllable drain, when the
need to replenish liquid into liquid circulating system 2
is or has been fulfilled. However, the slow drain 8 is
formed by small and permanently open through pas-
sages 9, leading liquid from the interior of reservoir 4
to a sewer discharge 10, and small through passages 9
define a relatively slow drain capacity in comparison with
a supply capacity of the liquid supply 3 and/or a pump
capacity of pump 6. In this manner, the drain 8 doesn’t
hamper the replenishing function of pump 6.

[0036] In fact, the small through openings are, in the
embodiment of figure 1, arranged in an overflow conduit
11, shown in more detail in figure 2. Overflow conduit 11 is
formed by a rise tube, extending upward from sewer
discharge 10, to be connected at a bottom end thereof,
relative to reservoir 4, to sewer discharge 10. Ata top end
of overflow conduit 11, liquid from reservoir 4 is dis-
charged into overflow conduit 11, when liquid threatens
to rise in reservoir 4 to a higher than a maximum liquid
level of liquid in reservoir 4.

[0037] Inthe shown embodiment, drain 8 is comprised
in overflow conduit 11 at the bottom end thereof. How-
ever, drain 8 could alternatively be formed in a bottom of
reservoir 4, or in any other suitable manner.

[0038] Drain 8 functions to evacuate liquid from reser-
voir 4 to empty reservoir 4, when the need to replenish
liquid into the liquid circulating system is or has been at
least approximately fulfilled. In this manner, reservoir 4
can be emptied and kept empty until replenishment of
liquid circulating system 2 is again needed. A need to
replenish liquid into liquid circulating system 2 may be
detected by a pressure sensor 12, or determined based
on measurement signals from sensor 12. Pressure sen-
sor 12 may be a component of liquid circulating system 2,
forexample a pressure sensor 12in aheater (notshow)in
communication with controller 7 for measurement result
transfer to controller 7, for it to drive controllable valve 5
and pump 6 (and optionally also controllable drain, in the
alternative for the permanently open drain 8 of the em-
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bodiment of figures 1 and 2).

[0039] Further, a level sensor 13 is provided in the
interior of reservoir 4, defining or sensing a top level 14
at which to close the controllable valve 5, an intermediate
level 15 at which to activate pump 6, and a bottom level 16
atwhich to open controllable valve 5 to supply liquid to the
interior of reservoir 4. The intermediate level 15 may be
the same as the top level 14. The function of level sensor
13 and the relation with operation of controller 7 will be
described in more detail herein below, in relation to figure
4.

[0040] Figure 3 shows an alternative embodiment of a
liquid replenishing system 20, which is connected or at
least connectable to a pressurized liquid circulating sys-
tem 2 and to a pressurized liquid supply 3, and is con-
figured to replenish liquid into the liquid circulating sys-
tem even if pressure of liquid in the liquid circulating
system is above pressure of liquid supplied by the liquid
supply. The embodiment of liquid replenishing system 20
comprises much the same elements, components, and /
or functional units as the embodiment of figures 1 and 2.
Repetitious description thereof is for the most part
omitted here.

[0041] Liquid replenishing system 20 comprises, as
alternative or additional features relative to the embodi-
ment offigures 1 and 2, a branch 21 for separate supply of
liquid into reservoir 4 via controllable valve 5 and for
flushing mains supply 3 via valve 22 into overflow conduit
11, if a long time has passed since a last instance of
replenishing liquid into liquid circulating system 2, to
avoid bacterial growth in still standing liquid in liquid
supply 3.

[0042] Although not shown, overflow conduit 11 or
reservoir 4 may comprise a permanently open slow drain
or an actively controllable drain to a sewer discharge 10
or other discharge, as disclosed above in relation to the
embodiment of figures 1 and 2, to empty and keep empty
the reservoir 4.

[0043] The embodiment of liquid replenishing system
20 in figure 3 may rely on one or more of a number of
mechanisms empty and keep empty reservoir 4.

[0044] A first mechanism may be to supply only some
much liquid into reservoir 4 as needed to raise pressure in
the liquid circulating system 2 to precisely a desired level
and leave reservoir 4 empty.

[0045] A second mechanism may be, whenthe needto
replenish liquid into the liquid circulating system is or has
been at least approximately fulfilled, to de-activate con-
trollable valve 5 to close supply of liquid into reservoir 4,
and pump all liquid remaining in reservoir 4 into liquid
circulating system 2, to achieve a slightly higher than a
desired pressure in the liquid circulating system, which is
often negligible in relation to adesired operating pressure
for active components, such as a heater or cooler in the
liquid circulating system 2.

[0046] A third mechanism may be to discharge into a
sewer atleasta portion of liquid thatremains in reservoir 4
after having sufficiently replenished the liquid circulating
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system. This may be achieved by means of a siphon 31
illustrated in figure 5, which will be further elucidated
below.

[0047] Combinations of these mechanisms are en-
compassed in the present disclosure.

[0048] According to the present disclosure, when a
need arises to replenish liquid in liquid circulating system
1, 20, valve 5 is first operated to supply liquid into before-
hand empty reservoir 4. At the same time or shortly
thereafter, pump 6 is activated. Pump 6 may be activated
at the same time as liquid supply 3 through valve 5, if
liquid supply 3 is capable of supplying sufficient volume of
liquid per time unit, to keep up with pump 6 while replen-
ishing the liquid from reservoir 4 into liquid circulating
system 2. If, on the other hand, pump 6 replenishes more
liquid into liquid circulating system 2 than supply 3 is
capable of supplying, pump 6 may be activated intermit-
tently. Optionally, controllable valve 5 may also be acti-
vated intermittently or remain open, in order to intermit-
tently or continuously supply liquid into reservoir 4.
[0049] When need to replenish liquid into the liquid
circulating system is or has been at least approximately
fulfilled, controllable valve 5 is closed to stop supply of
liquid into reservoir4. This may be performed even before
the need to replenish has been fulfilled. To this end, a
metered amount of liquid may be supplied into reservoir
4, which metered amount may be sufficient to allow pump
6 to replenish liquid in liquid circulating system 2 there-
with and achieve fulfilling the need for replenishment.
Alternatively, controllable valve may 5 be allowed to
remain open, to completely fill reservoir 4. Pump 6
may then withdraw from reservoir 4 only the volume
required to achieve a desired pressure to overcome or
fulfill the need for replenishment in liquid circulating sys-
tem 2, or discharge the full volume from reservoir 4 into
liquid circulating system 2, to achieve a slightly higher
than the desired pressure in liquid circulating system 2,
and to empty reservoir 4.

[0050] Any liquid remaining in the reservoir may be
discharged via the additional or alternative drain.
[0051] Both embodiments of liquid replenishing sys-
tems 1, 20 according to the present disclosure may
comprise pressure sensor 12 to generate a measure-
ment signal of pressure of liquid in liquid circulating
system 2. Controller 7 is then connected or at least
connectable to pressure sensor 12 to receive the mea-
surement signal from pressure sensor 12 and determines
therefrom any need to replenish liquid into liquid circulat-
ing system 2.

[0052] Both embodiments of liquid replenishing sys-
tems 1, 20 according to the present disclosure may
comprise level sensor 13 inside reservoir 4, to generate
a level measurement signal. Then, controller 7 may
receive the level measurement signal. Controller 7
may then determine a volume of liquid in reservoir 4,
based on the received level measurement signal. Based
on the determined amount or volume of liquid in reservoir
4, controller 7 may de-activate controllable valve 5 and

10

15

20

25

30

35

40

45

50

55

terminate supply of liquid into reservoir 4 before the need
to replenish liquid into liquid circulating system 2 is or has
been fulfilled, if the volume of liquid in reservoir 4 is
sufficient to achieve that the need to replenish liquid into
liquid circulating system 2 will be fulfilled with the volume
in reservoir 4.

[0053] Additionally oralternatively, controller 7 may de-
activate controllable valve 5 and terminate supply of
liquid into reservoir 4, when a predetermined maximum
amount of liquid is in reservoir 4, which predetermined
amount may at least approximates a capacity amount of
liquid that reservoir 4 is capable of accommodating.
[0054] Controller 7 may activate pump 6 and replenish
liquid in liquid circulating system 2, when a predeter-
mined minimum amount of liquid is present in reservoir 4.
[0055] Controller 7 may de-activate pump 6 and termi-
nate at least temporarily replenishing liquid into liquid
circulating system 2, when liquid in reservoir 4 ap-
proaches being or has been depleted.

[0056] Controller 7 may de-activate controllable valve
5 and terminate supply of liquid into reservoir 4, when the
need to replenish liquid into liquid circulating system 2 is
about to or has been fulfilled. Then controller 7 may drive
pump 6 to replenish at least approximately all remaining
liquid in reservoir 4 into liquid circulating system 2, even if
thereby pressurein the liquid in liquid circulating system 2
rises above an operating pressure corresponding with no
need to replenish liquid into the liquid circulating system,
in order to empty reservoir 4.

[0057] Controller 7 may regularly activate controllable
valve 5 to supply liquid into reservoir 4 to flush at least
liquid supply 3, in particular after a predetermined time
without replenishing liquid into the liquid circulating sys-
tem. Thereby bacterial growth in still standing liquid in
liquid supply 3 and/or on interior walls of the reservoir 4
may be prevented. However, at the same time, the inter-
ior of reservoir 4 may be rinsed and cleansed, to which
end reservoir 4 may comprise a liquid distributor, for
example a mesh. Alternatively, such a distributor may
be a grid, a curved plate, and the like. Such a distributor
may be then arranged at an outlet of controllable valve 5
to disperse liquid supplied into reservoir 4 over an interior
surface of reservoir 4 for proper rinsing and/or flushing
the interior surface of the reservoir 4.

[0058] Reservoir 4 is provided with an opening 19in a
side wall, to define a so called air gap. As such the liquid
replenishing systems 1, 20 always provide a free dis-
tances between the end(s) of liquid supply 3 and a high-
est liquid level in the reservoir 4, guaranteeing a safe
distance created by the lower most portions or cut out of
the opening 19 (air gap) in a side wall of reservoir 4. Such
an opening may be covered by gauze or netting, to keep
insects and dirt out of the reservoir. Any distributor, if
provided, may then preferably be arranged at or under
said lower most point of the opening 19.

[0059] Infigure 4, a potential operation of controller 7 in
relation to valve 5 and pump 6 is shown.

[0060] Att1, pressure in liquid circulating system 2 has
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reduced to a level th1, which is detected using pressure
sensor 12, and warrants a need for replenishment. The
need may be urgent or anticipating on a further pressure
drop. Shortly after t1, supply valve 5 is activated to open
supply of liquid into reservoir 4 from liquid supply 3.
Controllable valve 5 may keep supply open continuously
or intermittently, and in the embodiment of figure 4,
supply is kept open intermittently. This allows processor
7 todetermine an effectin terms of a pressure rise in liquid
circulating system 2, resulting from replenishment of a full
volume of liquid in reservoir 4 into system 2.

[0061] At t2 valve 5 is closed. Thereafter, pump 6 is
activated at time t3 to replenish the volume of liquid in
reservoir 4 into liquid circulating system 2, which is com-
pleted at t4, at which time pump 6 is de-activated. The
process is repeated until pressure in liquid circulating
system 2 has been raised to or above a desired operation
pressure th2. If is it desired that pressure in liquid circu-
lating system 2 does not exceed level th2, a volume to be
replenished into liquid circulating system 2 may be less
than a full capacity volume of reservoir 4. This may be
achieved by controller 7 stopping valve 5 before fully
supplying liquid into reservoir 4, indicated with dashed
line 23 in figure 4. Alternatively, controller may cause
pump 6 to stop replenishing the liquid in liquid circulating
system 2 before the full volume of liquid from reservoir 4 is
replenished into liquid circulating system 2, indicated by
shorter shut off time of dashed line 24. Any remainder of
liquid in reservoir 4 may be drained off, for example via
drain 8.

[0062] In an alternative embodiment, pump 6 may be
followed in the flow path of liquid by a controllable two way
valve (not shown), of which one output port leads to liquid
circulating system 2 and another output port leads to a
discharge or sewer 10. This allows pump 6 to be used to
quickly empty reservoir 4.

[0063] Reservoir4 comprises aninner wall 17 defining
an inner space thereof. Inner wall 17 is covered by an
anti-bacterial coating 18. Additionally or alternatively,
inner wall 17 is sufficiently smooth or has a smoothing
coating, to prevent water droplets from clinging to inner
wall 17.

[0064] Controller 7 may prevent replenishing of liquid
into the liquid circulating system at predetermined times
of the day, in particular at night. Thus noise in the night
may be prevented. However, such a desire to not gen-
erate noise in the night may need to be overridden, in
case of a dangerously low pressure in liquid circulating
system 2 for an active component therein, such as a
heater or cooler (not shown).

[0065] Figure 5 relates to an additional or alternative
embodiment of a liquid replenishing system 1, 20 that
moreover comprises a bottom valve 34 and/or a siphon
31 configured to remove liquid from reservoir 4 by per-
forming a siphoning action.

[0066] It is emphasised here that the features eluci-
dated with reference to figure 5 are likewise applicable to
the firstand second embodiments of a liquid replenishing
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system 1, 20 that are respectively depicted in figure 1 and
figure 3. Although some features in the foregoing figures
are omitted in figure 5 for the sake of brevity, the skilled
person will appreciate that said omitted features and their
functionality are likewise applicable to the embodiment
depicted in figure 5. For example, pump 6 is provided to
replenish liquid from reservoir 1, 20 into the liquid circu-
lating system (not shown in figure 5).

[0067] Siphon 31 comprises an elongate tubular body
of which a first end 32 is arranged in reservoir 4, for
example at or near a bottom thereof. In the shown em-
bodiment, the first end 32 of siphon 31 is near the exit at
which pump 6 is connected to the reservoir 1, 20. Siphon
31 moreover extends upward and at a turn near the
highest fluid level in reservoir 1, 20 again extends down-
ward where it comprises a second end 33 arranged at a
location situated lower than the location of first end 32. In
the exemplary embodiment depicted in figure 5, second
end 33 of siphon 31 extends outward of reservoir 4
through drain 8 towards sewer discharge 10.

[0068] The interior of siphon 31 may be automatically
filled with liquid when reservoir 4 is approximately com-
pletely filled with liquid, in particular when flushing main
supply 3 as described above to combat bacterial growth.
[0069] When reservoir 4 is to be emptied, siphon 31
may assist in draining as much as possible of liquid from
and remaining in reservoir 4, thereby keeping reservoir 4
empty. In particular volumetric pockets within reservoir 4,
from which liquid cannot be drained with merely drain 8,
may still be drained by appropriately arranging first end
32 of siphon 31.

[0070] Moreover, while drain 8 is preferably arranged
at or near a lowest point of reservoir 4 to ensure an
optimal drainage operation, this preference may be aba-
ted by siphon 31. Indeed, by arranging first end 32 of
siphon 31 at or near the lowest point of reservoir 4, drain 8
may be arranged at a location situated higher than said
lowest point, as long as second end 33 of siphon 31
extends through drain 8 to a location lower than the
position of first end 32. As such, a greater degree of
freedom regarding the design and installation of liquid
replenishing system 1, 20 is achieved with respect to
placement of drain 8, which is considered expedient
when integrating liquid replenishing system 1, 20 in cer-
tain existing systems or environments.

[0071] Near the end of a draining action using siphon
31 as described above, aliquid level within reservoir 4 will
drop to a point lower than the vertical position of first end
32 of siphon 31. At this point, ambient air is introduced
into siphon 31 through first end 32, which cancels its
siphoning action; thereby possibly leaving behind a re-
latively small amount of residual liquid in reservoir 4. To
yet drain this residual liquid, liquid replenishing system 1,
20 may alternatively or additionally comprise a bottom
valve 34 of which more detailed views are depicted in
figures 6A and 6B.

[0072] Bottom valve 34 comprises a buoyant body,
which in the illustrated exemplary embodiment com-
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prises an upper spherical section 35 and a lower sphe-
rical section 36 that are mutually rigidly connected and
respectively arranged on either side of a bottom valve
hole 37. The two mutually connected sections 35, 36
constituting the buoyant body of valve 34 may, for ex-
ample, comprise a buoyant material such as polystyrene.
[0073] Bottom valve hole 37 comprises at a lower side
thereof, which is external to reservoir 4, a seat configured
to form-tightly receive lower section 36 and thereby seal
off bottom valve hole 37. Atan upper side of bottom valve
hole 37, whichisinternal toreservoir 4, thereis provided a
plurality of spacers configured to receive upper section
35 without sealing off bottom valve hole 37. Figures 6A
and 6B respectively depict bottom valve 34 in closed
state and open states.

[0074] When reservoir 4 comprises a substantial
amount of liquid, lower section 36 of bottom valve 34
seals off bottom valve hole 37 due to the buoyancy of in
particular upper section 35. As reservoir 4 comprises
more liquid, bottom valve 37 more tightly seals off lower
valve hole 37 due to an increased degree of buoyancy,
which counteracts a possibly increased magnitude of
static water pressure acting downwardly upon upper
section 35.

[0075] The bottom valve 34 depicted in figures 5, 6a
and 6b may be considered as a valve that is configured to
selectively open when a liquid level within reservoir 4
drops below a predetermined level and is moreover
configured to remain upon until all residual liquid is
drained. While the illustrated buoyancy-dependent bot-
tom valve 34 is an elegant and therefore much preferred
solution, the skilled person will recognise that similar
functionality may be achieved with a bottom valve 34
that is not buoyancy-dependent. For example, bottom
valve 34 may be embodied by an electrically controlled
valve operating in conjunction with a liquid level sensor.
[0076] In accordance with certain preferred embodi-
ments of the present invention, liquid replenishing sys-
tem 1, 20 comprises both the above described siphon 31
and bottom valve 34, both being moreover configured to
operate in a collaborative manner as described here
below.

[0077] As stated above, a siphoning action performed
by siphon 31 will eventually be cancelled when a liquid
level within reservoir 4 is low enough to introduce ambient
airinto siphon 31 through its firstend 32. Bottom valve 34
is preferably configured to transition from the closed state
depicted in figure 6a to the opened state in depicted in
figure 6b when, or shortly before, the siphoning action of
siphon 31 is cancelled and to remain in the opened state
thereafter. As such, reservoir 4 may be completely
drained of liquid through a synergic operation of siphon
31 and bottom valve 34 without needlessly wasting liquid.
[0078] Still referring to figure 5, in yet still further addi-
tional or alternative embodiments of the liquid replenish-
ing system 1, 20 in accordance with the present inven-
tion, bottom valve may be absent with siphon 31 being the
sole means of draining excess liquid from reservoir 4. In
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these embodiments, first end 32 of siphon 31 is prefer-
ably arranged at or near pump 6, which is shut off during a
draining operation of reservoir 4 by means of siphon 31.
Moreover, second end 33 of siphon 31 extends down-
ward into drain 8 atleast to a point situated lower than first
end 32 to ensure adequate functioning of siphon 31.
[0079] In essence the present disclosure relates to a
method of replenishing liquid into a liquid circulating
system, directed at emptying and keeping empty reser-
voir 4, after aneed to replenish liquid into liquid circulating
system 2 is or has been fulfilled. Controller 7 may be
programmed or programmed to perform any of the func-
tions disclosed herein, with the aid of a program. Such a
program may be stored on a non-transitory computer-
readable medium comprising computer readable instruc-
tions that, when executed, cause controller 7 to perform
the aforementioned method.

[0080] Followingthe above embodiment description of
aspects of the present disclosure, it's noted that details
are exhibited, which are not all to be limiting on the scope
of the present disclosure. The scope of the present dis-
closure is by no means limited to any preferred aspect or
feature, but only by the limiting definitions of the ap-
pended independent claims.

Claims

1. Liquid replenishing system, which is connected or at
least connectable to a pressurized liquid circulating
system via a pump and to a pressurized liquid supply,
and is configured to replenish or supply liquid into the
liquid circulating system even if pressure of liquid in
the liquid circulating system is above pressure of
liquid supplied by the liquid supply in that the system
comprises:

-areservoir connected or atleast connectable to
the mains liquid supply via a controllable supply
valve;

- a controller connected to the controllable valve
and the pump, and configured to, in case of a
need to replenish or supply liquid in the liquid
circulating system, activate the controllable
valve to supply liquid into the reservoir, which
is kept empty before a need to replenish or
supply liquid in the liquid circulating system
arises, and thereafter activate the pump to re-
plenish or supply liquid from the reservoir into
the liquid circulating system and to, when the
need to replenish or supply liquid into the liquid
circulating system is or has been fulfilled, de-
activate the pump,

characterized in that the controller is further con-
figured to coordinate activation and de-activation of
atleast one of the controllable valve and the pump to
atleast approximately empty the reservoir, when the
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need to replenish or supply liquid into the liquid
circulating system is or has been at least approxi-
mately fulfilled.

Liquid replenishing system according to claim 1,
wherein the reservoir comprises a drain configured
todrain any remaining liquid from the reservoir, when
the need to replenish or supply liquid into the liquid
circulating system is or has been at least approxi-
mately fulfilled, wherein the drain is at least one drain
from a group comprising:

- a slow drain having a drain capacity thatis slow
in comparison with a supply capacity of the liquid
supply and/or a pump capacity of the pump, and
- adrain connected to the controller, wherein the
controller is configured to open the drain, when
the need to replenish liquid into the liquid circu-
lating system is or has been fulfilled.

Liquid replenishing system according to claim 1 or 2,
comprising an overflow conduit, connected at a bot-
tom end thereof, relative to the reservoir, to a sewer
connection and comprising at a top end thereof an
overflow, defining a maximum liquid level of liquid in
the reservoir.

Liquid replenishing system according to claims 2 and
3, wherein the drain is comprised in the overflow
conduit at the bottom end thereof.

Liquid replenishing system according to any one of
claim 2-4, further comprising a siphon of which a first
end is arranged in the reservoir and of which a
second end is arranged at or near the drain or ex-
tends there through.

Liquid replenishing system according to any preced-
ing claim, comprising a pressure sensor to generate
a measurement signal of pressure of liquid in the
liquid circulating system, wherein the controller is
connected or at least connectable to the pressure
sensor to receive the measurement signal from the
pressure sensor and is configured to determine
therefrom any need to replenish liquid into the liquid
circulating system.

Liquid replenishing system according to any preced-
ing claim, comprising a level sensor inside the re-
servoir, to generate a level measurement signal,
wherein the controller is connected or at least con-
nectable to the level sensor to receive the level
measurement signal, and wherein the controller is
preferably configured to determine a volume of liquid
in the reservoir, based on the received level mea-
surement signal.

Liquid replenishing system according to claim 7,
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10.

1.

12.

13.

14.

wherein the controller is configured to de-activate
the controllable valve and terminate supply of liquid
into the reservoir before the need to replenish liquid
into the liquid circulating system is or has been
fulfilled, if the volume of liquid in the reservoir is
determined to suffice to achieve that the need to
replenish liquid into the liquid circulating system will
be fulfilled with the volume in the reservoir.

Liquid replenishing system according to any preced-
ing claim, wherein the controller is configured to de-
activate the controllable valve and terminate supply
of liquid into the reservoir, when a predetermined
maximum amount of liquid is in the reservoir, which
predetermined amount at least approximates a ca-
pacity amount of liquid that the reservoir is capable of
accommodating.

Liquid replenishing system according to any preced-
ing claim, wherein an inner wall of the reservoir
defining an inner space thereof is covered by a coat-
ing, said coating being at least one of an anti-bacter-
ial coating and a smoothing coating configured to
prevent water droplets from clinging to the inner wall.

Liquid replenishing system according to any preced-
ing claim, wherein the controller is configured to
regularly activate the controllable valve to supply
liquid into the reservoir to flush at least the liquid
supply and / or an interior of the reservoir, in parti-
cular after a predetermined time without replenishing
liquid into the liquid circulating system.

Liquid replenishing system according to claim 11,
comprising a liquid distributor from a group compris-
ing a mesh, a grid, a curved plate, and the like, which
is arranged at an outlet of the controllable valve, to
disperse liquid supplied into the reservoir over an
interior surface of the reservoir.

Liquid replenishing system according to any preced-
ing claim, wherein the controller is configured to
prevent replenishing of liquid into the liquid circulat-
ing system at predetermined times of the day, in
particular at night, and wherein the controller is pre-
ferably configured to override the prevention of re-
plenishing at the predetermined times, in case of a
dangerously low pressure in the liquid circulating
system for an active component therein, such as a
heater.

Method of replenishing liquid into a liquid circulating
system using the liquid replenishing system accord-
ing to one of the preceeding claims, comprising the
following steps:

- supplying liquid into a reservoir in case of a
need to replenish or supply liquid in the liquid
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circulating system;

-replenish or supply liquid from the reservoirinto
the liquid circulating system; and

- coordinate supplying of liquid into the reservoir
and replenishment or supply of liquid from the
reservoir into the liquid circulating system to
thereby empty and keep empty the reservoir,
when the need to replenish or supply liquid into
the liquid circulating system is or has been ful-
filled.

15. A non-transitory computer-readable medium com-

prising computer readable instructions that, when
executed, cause a controller of a liquid replenishing
system according to one of claims 1-13 to perform
the method of the preceding method claim.

Patentanspriiche

1.

Flussigkeitsnachfillsystem, das ber eine Pumpe
mit einem unter Druck stehenden Flussigkeitsum-
laufsystem und mit einer unter Druck stehenden
Flussigkeitsabgabe verbunden oder mindestens
verbindbar ist und konfiguriert ist, um Flissigkeit in
das Flussigkeitsumlaufsystem nachzufillen oder
abzugeben, selbst wenn ein Flussigkeitsdruck in
dem Flussigkeitsumlaufsystem uber dem Druck
der Flussigkeit liegt, die durch die Flissigkeitsab-
gabe abgegeben wird, wobei das System umfasst:

- einen Behalter, der Uber ein steuerbares Ab-
gabeventil mit der Hauptflissigkeitsabgabe ver-
bunden oder mindestens verbindbar ist;

- eine Steuerung, die mit dem steuerbaren Ventil
und der Pumpe verbunden und konfiguriert ist,
um im Falle eines Bedarfs, Flussigkeit in das
Flussigkeitsumlaufsystem nachzufilllen oder
abzugeben, das steuerbare Ventil zu aktivieren,
um Flussigkeit in den Behalter abzugeben, der
leer gehalten wird, bevor ein Bedarf entsteht,
Flissigkeit in das Flissigkeitsumlaufsystem
nachzufiillen oder abzugeben, und danach die
Pumpe zu aktivieren, um Flissigkeit aus dem
Behalterin das Flussigkeitsumlaufsystem nach-
zuftllen oder abzugeben, und, wenn der Bedarf
erfillt ist oder wurde, Flissigkeit in das Flissig-
keitsumlaufsystem nachzufiillen oder abzuge-
ben, die Pumpe zu deaktivieren,

dadurch gekennzeichnet, dass

die Steuerung ferner konfiguriert ist, um die Aktivie-
rung und Deaktivierung von mindestens einem der
steuerbaren Ventile und der Pumpe zu koordinieren,
um den Behalter mindestens annahernd zu entlee-
ren, wenn der Bedarf mindestens annahernd erfillt
istoderwurde, Flissigkeitin das Flissigkeitsumlauf-
system nachzufiillen oder abzugeben.
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2. Flussigkeitsnachfillsystem nach Anspruch 1, wobei

der Behalter einen Abfluss umfasst, der konfiguriert
ist, um beliebige verbleibende Flussigkeit aus dem
Behalter abflieRen zu lassen, wenn der Bedarf min-
destens annahernd erfulltist oder wurde, Flissigkeit
in das Flussigkeitsumlaufsystem nachzufiillen oder
abzugeben, wobei der Abfluss mindestens ein Ab-
fluss von einer Gruppe ist, umfassend:

- einen langsamen Abfluss, der eine Abflusska-
pazitat aufweist, die im Vergleich zu einer Ab-
gabekapazitat der Flissigkeitsabgabe und/oder
einer Pumpkapazitat der Pumpe langsam ist,
und

- einen Abfluss, der mit der Steuerung verbun-
den ist, wobei die Steuerung konfiguriert ist, um
den Abfluss zu 6ffnen, wenn der Bedarf erfiilltist
oder wurde, Flissigkeit in das Flussigkeitsum-
laufsystem nachzufiillen.

Flussigkeitsnachfillsystem nach Anspruch 1 oder 2,
umfassend eine Uberlaufleitung, die an einem unte-
ren Ende davon, relativ zu dem Behalter, mit einem
Abwasseranschluss verbunden ist und umfassend
an einem oberen Ende davon einen Uberlauf, der
einen maximalen Flussigkeitsstand von Flissigkeit
in dem Behalter definiert.

Flussigkeitsnachflllsystem nach den Anspriichen 2
und 3, wobei der Abfluss in der Uberlaufleitung an
dem unteren Ende davon enthalten ist.

Flissigkeitsnachfiillsystem nach einem der Anspri-
che 2 bis 4, ferner umfassend einen Siphon, dessen
erstes Ende in dem Behalter angeordnet ist und
dessen zweites Ende an dem oder in der Nahe
des Abflusses angeordnet ist oder sich durch dahin-
durch erstreckt.

Flussigkeitsnachflllsystem nach einem der vorste-
henden Anspriiche, umfassend einen Drucksensor,
um ein Messsignal von Flissigkeitsdruck in dem
Flussigkeitsumlaufsystem zu erzeugen, wobei die
Steuerung mit dem Drucksensor verbunden oder
mindestens verbindbar ist, um das Messsignal
vom Drucksensor zu empfangen, und konfiguriert
ist, um daraus einen beliebigen Bedarf zu bestim-
men, Flissigkeit in das Flissigkeitsumlaufsystem
nachzufillen.

Flissigkeitsnachfiillsystem nach einem der vorste-
henden Anspriiche, umfassend einen Fullstands-
sensor im Inneren des Behalters, um ein Fllstands-
messsignal zu erzeugen, wobei die Steuerung mit
dem Fillstandssensor verbunden oder verbindbar
ist, um das Fullstandsmesssignal zu empfangen,
und wobei die Steuerung vorzugsweise konfiguriert
ist, um basierend auf dem empfangenen Fiillstands-
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messsignal ein Flissigkeitsvolumenin dem Behalter
zu bestimmen.

Flussigkeitsnachflllsystem nach Anspruch 7, wobei
die Steuerung konfiguriert ist, um das steuerbare
Ventil zu deaktivieren und die Flissigkeitsabgabe
in den Behalter zu beenden, bevor der Bedarf erflillt
istoderwurde, Fllssigkeitin das Flissigkeitsumlauf-
system nachzufiillen, falls bestimmt wird, dass das
Fliussigkeitsvolumen in dem Behélter ausreicht, um
zu erreichen, dass der Bedarf mit dem Volumen in
dem Behalter erflllt wird, Flissigkeit in das Flissig-
keitsumlaufsystem nachzufiillen.

Flussigkeitsnachfillsystem nach einem der vorste-
henden Anspriiche, wobei die Steuerung konfigu-
riertist, um das steuerbare Ventil zu deaktivieren und
die Flissigkeitsabgabe in den Behalter zu beenden,
wenn sich eine zuvor bestimmte Flissigkeitshdchst-
menge in dem Behalter befindet, wobei die zuvor
bestimmte Menge mindestens anndhernd einer
Flussigkeitskapazitdtsmenge entspricht, die der Be-
héalter aufnehmen kann.

Flissigkeitsnachflillsystem nach einem der vorste-
henden Anspriiche, wobei eine Innenwand des Be-
halters, die einen Innenraum davon definiert, durch
eine Beschichtung bedeckt ist, wobei die Beschich-
tung mindestens eine von einer antibakteriellen Be-
schichtung und einer Glattungsbeschichtung ist, die
konfiguriert ist, um ein Anhaften von Wassertropfen
an der Innenwand zu verhindern.

Flussigkeitsnachflllsystem nach einem der vorste-
henden Anspriiche, wobei die Steuerung konfigu-
riert ist, um das steuerbare Ventil regelmaflig zu
aktivieren, um Flussigkeit in den Behalter abzuge-
ben, um mindestens die Flissigkeitsabgabe und/o-
der ein Inneres des Behalters zu spllen, insbeson-
dere nach einer zuvor bestimmten Zeit ohne ein
Nachfiillen von Flussigkeit in das Flussigkeitsum-
laufsystem.

Fliussigkeitsnachfiillsystem nach Anspruch 11, um-
fassend einen Flussigkeitsverteiler aus einer Grup-
pe, umfassend ein Netz, ein Gitter, eine gekrimmte
Platte und dergleichen, der an einem Auslass des
steuerbaren Ventils angeordnet ist, um in den Be-
halter abgegebene Flussigkeit Gber eine Innenober-
flache des Behalters zu verteilen.

Flussigkeitsnachfillsystem nach einem der vorste-
henden Anspriiche, wobei die Steuerung konfigu-
riert ist, um das Nachfillen von Flissigkeit in das
Flussigkeitsumlaufsystem zu zuvor bestimmten Ta-
geszeiten, insbesondere nachts, zu verhindern, und
wobei die Steuerung vorzugsweise konfiguriert ist,
um die Verhinderung des Nachfiillens zu den zuvor
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bestimmten Zeiten aufzuheben, in einem Fall, dass
in dem Flussigkeitsumlaufsystem flr eine aktive
Komponente darin, wie eine Heizung, ein gefahrlich
niedriger Druck herrscht.

14. Verfahren zum Nachfiillen von Flussigkeit in ein

Flussigkeitsumlaufsystem unter Verwendung des
Flussigkeitsnachflllsystems nach einem der vorste-
henden Anspriiche, umfassend die folgenden
Schritte:

- Abgeben von Flissigkeit in einen Behalter, in
einem Fall, dass ein Bedarf besteht, Flissigkeit
in das Flussigkeitsumlaufsystem nachzuflllen
oder abzugeben;

- Nachfillen oder Abgeben von Flissigkeit aus
dem Behalter in das Flussigkeitsumlaufsystem;
und

- Koordinieren des Abgebens von Flissigkeit in
den Behalter und der Nachfillung oder Abgabe
von Flussigkeit aus dem Behalter in das Flus-
sigkeitsumlaufsystem, um dadurch den Behal-
ter zu entleeren und leer zu halten, wenn der
Bedarf erfiillt ist oder wurde, Flissigkeit in das
Flussigkeitsumlaufsystem nachzuflllen oder
abzugeben.

15. Nicht flichtiges computerlesbares Medium, umfas-

send computerlesbare Anweisungen, die, wenn sie
ausgefuhrt werden, bewirken, dass eine Steuerung
eines Flussigkeitsnachfiillsystems nach einem der
Anspriche 1 bis 13 das Verfahren des vorstehenden
Verfahrensanspruchs durchfiihrt.

Revendications

Systéme de réapprovisionnement de liquide, qui est
raccordé ou au moins raccordable a un systéme de
circulation de liquide sous pression par l'intermé-
diaire d’'une pompe et a une alimentation de liquide
sous pression, et est congu pour réapprovisionner
ou alimenter un liquide dans le systeme de circula-
tion de liquide méme si la pression d’un liquide dans
le systéme de circulation de liquide est supérieure a
la pression d’unliquide alimenté parl’alimentation de
liquide en ce que le systéme comprend :

- un réservoir raccordé ou au moins raccordable
au réseau d’alimentation de liquide par l'inter-
médiaire d’'une vanne d’alimentation comman-
dable ;

- un contréleur connecté a la vanne comman-
dable et a la pompe, et configuré, en cas de
besoin de réapprovisionnement ou d’alimenta-
tion de liquide dans le systéme de circulation de
liquide, pour activer la vanne commandable
pour alimenter du liquide dans le réservoir, qui
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est maintenu vide avant qu’'un besoin de réap-
provisionnement ou d’alimentation de liquide
dans le systéme de circulation de liquide sur-
vienne, et par la suite activer la pompe pour
réapprovisionner ou alimenter du liquide a partir
du réservoir vers le systéeme de circulation de
liquide et, lorsque le besoin de réapprovision-
nement ou d’alimentation de liquide dans le
systéme de circulation de liquide est ou a été
satisfait, pour désactiver la pompe,

caractérisé en ce que

le contrdleur est configuré en outre pour coordonner
I'activation et la désactivation d’au moins I'une parmi
la vanne commandable et la pompe pour vider au
moins approximativement le réservoir, lorsque le
besoin de réapprovisionnement ou d’alimentation
de liquide dans le systéme de circulation de liquide
est ou a été au moins approximativement satisfait.

Systéme de réapprovisionnement de liquide selonla
revendication 1, dans lequel le réservoir comprend
un drain congu pour drainer du liquide restant éven-
tuel hors du réservoir, lorsque le besoin de réappro-
visionnement ou d’alimentation de liquide dans le
systéme de circulation de liquide est ou a été au
moins approximativement satisfait, dans lequel le
drain estau moins un drain parmi un groupe compre-
nant :

- un drain lent ayant une capacité de drainage
qui estlente par comparaison avec une capacité
d’alimentation de I'alimentation de liquide et/ou
une capacité de pompage de la pompe, et

- undrain connecté au contrdleur, dans lequel le
contréleur est configuré pour ouvrir le drain,
lorsque le besoin de réapprovisionnement de
liquide dans le systéme de circulation de liquide
est ou a été satisfait.

Systéme de réapprovisionnement de liquide selon la
revendication 1 ou 2, comprenant un conduit de trop-
plein, raccordé au niveau d'une extrémité inférieure
de celui-ci, par rapport au réservoir, a un raccorde-
ment a I'égout et comprenant au niveau d’une ex-
trémité supérieure de celui-ci un trop-plein, définis-
sant un niveau maximal de liquide du liquide dans le
réservoir.

Systéme de réapprovisionnement de liquide selon
les revendications 2 et 3, dans lequel le drain est
compris dans le conduit de trop-plein au niveau de
I'extrémité inférieure de celui-ci.

Systéme de réapprovisionnement de liquide selon
I'une quelconque de la revendication 2 a 4, compre-
nant en outre un siphon dont une premiére extrémité
est agencée dans le réservoir et dont une seconde
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extrémité est agencée au niveau ou prés du drain ou
s’étend a travers celui-ci.

Systéme de réapprovisionnement de liquide selon
'une quelconque revendication précédente,
comprenant un capteur de pression pour générer
un signal de mesure de pression de liquide dans le
systéme de circulation de liquide, dans lequel le
contréleur est connecté ou au moins connectable
au capteur de pression pour recevoir le signal de
mesure en provenance du capteur de pression et est
configuré pour déterminer a partir de celui-ci I'un
quelconque besoin de réapprovisionnement de li-
quide dans le systéme de circulation de liquide.

Systéme de réapprovisionnement de liquide selon
'une quelconque revendication précédente,
comprenant un capteur de niveau a l'intérieur du
réservoir, pour générer un signal de mesure de
niveau, dans lequel le contrbleur est connecté ou
au moins connectable au capteur de niveau pour
recevoir le signal de mesure de niveau, et dans
lequel le contrdleur est de préférence configuré pour
déterminer un volume de liquide dans le réservoir, en
fonction du signal de mesure de niveau regu.

Systéme de réapprovisionnement de liquide selon la
revendication 7, dans lequel le contréleur est confi-
guré pour désactiver la vanne commandable et ter-
miner l'alimentation de liquide dans le réservoir
avant que le besoin de réapprovisionnement de
liquide dans le systéme de circulation de liquide soit
ou ait été satisfait, s’il est déterminé que le volume de
liquide dans le réservoir suffit pour faire en sorte que
le besoin de réapprovisionnement de liquide dans le
systéme de circulation de liquide soit satisfait avec le
volume dans le réservoir.

Systéme de réapprovisionnement de liquide selon
'une quelconque revendication précédente, dans
lequel le contréleur est configuré pour désactiver
la vanne commandable et terminer I'alimentation
de liquide dans le réservoir, lorsqu'une quantité
maximale prédéterminée de liquide est dans le ré-
servoir, cette quantité prédéterminée se rapprochant
au moins d’'une capacité de liquide que le réservoir
est capable d’accueillir.

Systéme de réapprovisionnement de liquide selon
'une quelconque revendication précédente, dans
lequel une paroi interne du réservoir définissant un
espace interne de celui-ci est couverte par un revé-
tement, leditrevétement étantau moins I'un parmiun
revétement antibactérien et un revétement de lis-
sage congu pour empécher des gouttelettes d’eau
de s’accrocher a la paroi interne.

Systéme de réapprovisionnement de liquide selon
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'une quelconque revendication précédente, dans
lequel le contréleur est configuré pour activer régu-
lierement la vanne commandable pour alimenter du
liquide dans le réservoir pour rincer au moins l'ali-
mentation de liquide et/ou un intérieur du réservaorr,
en particulier aprés un temps prédéterminé sans
réapprovisionner de liquide dans le systeme de cir-
culation de liquide.

Systéme de réapprovisionnement de liquide selon la
revendication 11, comprenant un distributeur de li-
quide parmi un groupe comprenant un treillis, une
grille, une plaque incurvée, et similaires, qui est
agenceé au niveau d’'une sortie de la vanne comman-
dable, pour disperser le liquide alimenté dans le
réservoir pardessus une surface intérieure du réser-
Voir.

Systéme de réapprovisionnement de liquide selon
'une quelconque revendication précédente, dans
lequel le contréleur est configuré pour empécher
un réapprovisionnement de liquide dans le systéme
de circulation de liquide a des moments prédétermi-
nés de lajournée, en particulier la nuit, et dans lequel
le contrbleur est de préférence configuré pour pas-
ser outre la prévention de réapprovisionnement aux
moments prédéterminés, en cas de pression dan-
gereusement basse dans le systéme de circulation
de liquide pour un composant actif a l'intérieur de
celui-ci, tel qu'un élément chauffant.

Procédé de réapprovisionnement de liquide dans un
systéme de circulation de liquide a I'aide du systéme
de réapprovisionnement de liquide selon I'une des
revendications précédentes, comprenant les étapes
suivantes :

- alimentation de liquide dans un réservoir en
cas de besoin de réapprovisionnement ou d’a-
limentation de liquide dans le systéme de circu-
lation de liquide ;

- réapprovisionner ou alimenter du liquide a
partir du réservoir vers le systéme de circulation
de liquide ; et

- coordonner l'alimentation de liquide dans le
réservoir etle réapprovisionnement ou I'alimen-
tation de liquide a partir du réservoir vers le
systeme de circulation de liquide pour vider et
maintenir vide de ce fait le réservoir, lorsque le
besoin de réapprovisionnement ou d’alimenta-
tion de liquide dans le systéme de circulation de
liquide est ou a été satisfait.

Support non transitoire lisible par ordinateur compre-
nant des instructions lisibles par ordinateur qui, lors-
qu’elles sont exécutées, amenent un contréleur d’'un
systéme de réapprovisionnement de liquide selon
'une des revendications 1 a 13 a mettre en ceuvre le
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procédé selon la revendication de procédé précé-
dente.
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