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Description

FIELD OF THE INVENTION AND PRIOR ART

[0001] The present invention relates to a heating in-
stallation.
[0002] Heating installations with a heat pump that uti-

lizes heat energy stored in a ground heat exchanger or
other type of thermal energy store in order to satisfy
different types of heating demands are previously known
in various configurations. Such a heating installation may
forinstance be used in order to heat air and tap hot-water
in a building. During periods with higher heating de-
mands, heat energy may be extracted from the thermal
energy store by means of a heat-carrier fluid that circu-
lates between the thermal energy store and the heat
pump. During periods with lower heating demands, heat
energy may instead be transferred to the thermal energy
store by means of the circulating heat-carrier fluid in order
to increase the amount of heat energy stored in the
thermal energy store. A heating installation of this type
is previously known from US 2017/0370622 A1.

OBJECT OF THE INVENTION

[0003] The object of the presentinvention is to provide
a heating installation of the above-mentioned type thatis
capable of efficiently utilizing waste heat from a cooling
circuit in a new a favourable manner.

SUMMARY OF THE INVENTION

[0004] According to the invention, said object is
achieved by means of a heating installation having the
features defined in claim 1.

[0005] The heating installation according to the inven-
tion comprises:

- afirst circuit containing a medium;

- afirstheat pump, which has an input side connected
to the first circuit and which is configured to heat a
medium by absorbing heat energy from the medium
in the first circuit;

- athermal energy store connected to the first circuitin
order to allow heat exchange between the thermal
energy store and the medium in the first circuit;

- asecond circuit containing a medium;

- acooling circuit containing a medium;

- asecond heat pump, which has an input side con-
nected to the second circuit and which is configured
to heat a medium by absorbing heat energy from the
medium in the second circuit;

- a first heat exchanger, which has a first side con-
nected to said cooling circuit and a second side
connected to the first circuit and which is configured
to transfer waste heat from the medium in the cooling
circuit to the medium in the first circuit; and

- a second heat exchanger, which has a first side
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connected to the cooling circuit and a second side
connected to the second circuit and which is config-
ured to transfer waste heat from the medium in the
cooling circuit to the medium in the second circuit.

[0006] In the heating installation according to the in-
vention, the first heat pump is configured to satisfy a
heating demand by utilizing heat energy stored in the
thermal energy store, whereas the second heat pump is
configured to satisfy a heating demand by utilizing heat
energy from the medium in the cooling circuit, wherein
heat energy from the medium in the cooling circuit is
transferred to the input side of the second heat pump
via the second heat exchanger and the second circuit. Via
the first heat exchanger and the first circuit, heat energy
from the medium in the cooling circuit may also be
transferred to the thermal energy store in order to in-
crease the temperature of the thermal energy store and
thereby increase the amount of heat energy stored there-
in. The medium in the cooling circuit is heated by waste
heat of a cooling process and used as an energy source
by the heating installation. Hereby, the waste heat of the
cooling process may be utilized for suitable heating pur-
poses instead of being wasted. A cooling process, such
as for instance a cooling process associated with the
cooling of a data centre or hospital equipment or with the
cooling of foodstuffs in a supermarket, is often producing
waste heat continuously with low variations in tempera-
ture and quantity, wherein the temperature of the medium
in a cooling circuit included in a cooling system config-
ured to perform such a cooling process often has a
temperature in the range of 20-30°C. Thus, the waste
heat of such a cooling process is favourable for use as an
energy source in a heating installation, for instance in a
heating installation configured to satisfy heating de-
mands in a building. During periods with higher heating
demands, the waste heat of the cooling process may be
used as an energy source by the second heat pump in
orderto heata mediumin a circuit connected to the output
side of the second heat pump. During periods with lower
heating demands, heat energy derived from the waste
heat of the cooling process may be stored in the thermal
energy store for later use by the first heat pump during
periods with higher heating demands. In this manner,
heat energy derived from the waste heat of the cooling
process may for instance be stored in the summer for
later use in the winter, or stored at night for later use in the
daytime.

[0007] According to an embodiment of the invention,
the first and second heat exchangers are connected to
the cooling circuit in series with each other, preferably
with the first heat exchanger arranged in the cooling
circuit downstream of the second heat exchanger. Here-
by, heat energy of higher temperature quality may be
transferred from the medium in the cooling circuit to the
second circuit via the second heat exchanger in a first
step, whereupon heat energy of lower temperature qual-
ity may be transferred from the medium in the cooling
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circuit to the thermal energy store via the first heat ex-
changer and the first circuit in a subsequent second step.
[0008] The thermal energy store is with advantage a
ground heat exchanger. In this case, the thermal energy
supplied to the thermal energy store from the cooling
circuit is stored in the ground and/or in groundwater.
[0009] Other favourable features of the heating instal-
lation according to the invention will appear from the
dependent claims and the description following below.

BRIEF DESCRIPTION OF THE DRAWINGS

[0010] The invention will in the following be more clo-
sely described by means of embodiment examples, with
reference to the appended drawings. It is shown in:

Fig 1 a schematic illustration of a heating
installation according to a first embo-
diment of the present invention,
Figs2aand 2b  a schematic illustration of a heating
installation according to a second
embodiment of the invention,

Fig 3 a schematic illustration of a heating
installation according to a third embo-
diment of the invention,

Fig 4 a schematic illustration of a heating

installation according to a fourth em-
bodiment of the invention,
Figs 5aand 5b  a schematic illustration of a heating
installation according to a fifth embo-
diment of the invention,

Fig 6a-6¢ a schematic illustration of a heating
installation according to a sixth em-
bodiment of the invention, and

Fig7 a schematic illustration of a heating

installation according to a seventh
embodiment of the invention.

DETAILED DESCRIPTION OF EMBODIMENTS OF
THE INVENTION

[0011] Different embodiments of a heating installation
1 according to the invention are schematically illustrated
in Figs 1-7. In the illustrated embodiments, the heating
installation 1 is configured to heat a house or other
building and to heat tap hot-water in the building. How-
ever, the heating installation according to the invention
may as an alternative be configured to satisfy any other
types of heating demands.

[0012] The heating installation 1 according to the in-
vention comprises a first circuit C1 containing a first liquid
medium, for instance in the form of water, and a second
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circuit C2 containing a second liquid medium, for in-
stance in the form of water.

[0013] The heating installation 1 comprises a thermal
energy store 2, which is connected to the first circuit C1in
order to allow heat exchange between the thermal en-
ergy store 2 and the medium in the first circuit C1. The
thermal energy store 2 is with advantage a vertical or
horizontal ground heat exchanger, as illustrated in Figs
2-7. A ground heat exchanger comprises collector pipes
3 installed in the ground, wherein a heat-carrier fluid is
circulated through the collector pipes in order to absorb
heat from the ground or discharge heat to the ground. In
the embodiments illustrated in Figs 2-7, the medium in
the first circuit C1 is circulated through collector pipes 3 of
the thermal energy store 2 and used as heat-carrier fluid.
In a vertical ground heat exchanger, the collector pipes 3
are installed in vertical or inclined boreholes in the
ground, wherein the space around the collector pipes 3
may be filled with groundwater or backfilled with thermally
conductive groutin order to achieve good thermal contact
between the ground material and the collector pipes. Ina
horizontal ground heat exchanger, the collector pipes 3
areinstalled horizontally at a suitable depth in the ground.
In a thermal energy store 2 in the form of a ground heat
exchanger, heat energy may for instance be stored in the
summer for later use in the winter. However, any other
suitable type of thermal energy store 2 may also be used,
such as for instance a thermal energy store formed by
one or more accumulator tanks 4 of larger size, as illu-
strated in Fig 1. In a thermal energy store 2 consisting of
one or more accumulator tanks 4, heat energy may for
instance be stored at night for later use in the daytime.

[0014] The heating installation 1 comprises a first heat
pump 5, which has an input side 5a connected to the first
circuit C1 and which is configured to heat a medium by
absorbing heat energy from the medium in the first circuit
C1. Thus, the first heat pump 5 is configured to heat said
medium by utilizing heat energy stored in the thermal
energy store 2.

[0015] The first heat pump 5 comprises an evaporator
5c, a condenser 5d, a compressor 5e and an expansion
valve 5f, preferably an electromechanical expansion
valve. The evaporator 5¢c of the first heat pump 5 is
connected to the first circuit C1. By heat exchange with
the medium in the first circuit C1, the working medium of
the first heat pump 5 absorbs heat energy via the eva-
porator 5¢c. Work is added via the compressor 5e, where-
by the pressure and the temperature of the working
medium is increased. In the condenser 5d, heat energy
is then, by heat exchange, emitted to a medium in a circuit
C3 connected to the condenser 5d and the working
medium of the heat pump is then returned to the eva-
porator 5c via the expansion valve 5f, the pressure and
the temperature of the working medium being lowered
when passing the expansion valve.

[0016] The heating installation 1 comprises a first cir-
culation pump 6, which is arranged in the first circuit C1
for controlling the flow of medium in the first circuit be-
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tween the first heat pump 5 and the thermal energy store
2.

[0017] The heating installation 1 further comprises
cooling circuit CC containing a medium, a first heat ex-
changer 8 and a second heat exchanger 9. The first heat
exchanger 8 has a first side 8a connected to the cooling
circuit CC and a second side 8b connected to the first
circuit C1 and is configured to transfer heat from the
medium in the cooling circuit CC to the medium in the
first circuit C1. The second heat exchanger 9 has a first
side 9a connected to the cooling circuit CC and a second
side 9b connected to the second circuit C2 and is con-
figured to transfer heat from the medium in the cooling
circuit CC to the medium in the second circuit C2.
[0018] The cooling circuit CC is connected to a cooling
system CS, which may be configured to cool an industrial
process, a data centre, a server room, hospital equip-
ment or any other type of heat emitting equipment. The
cooling circuit CC may also be connected to a cooling
system CS in the form of a refrigeration and/or freezing
system.

[0019] The heating installation 1 also comprises a
second heat pump 10, which has an input side 10a
connected to the second circuit C2 and which is config-
ured to heat a medium by absorbing heat energy from the
medium in the second circuit C2. Thus, the second heat
pump 10 is configured to heat said medium by utilizing
heat energy from the medium circulating in the cooling
circuit CC. A circulation pump 11 is arranged in the
second circuit C2 for controlling the flow of medium in
the second circuit through the second side 9b of the
second heat exchanger 9.

[0020] The second heat pump 10 comprises an eva-
porator 10c, a condenser 10d, a compressor 10e and an
expansion valve 10f, preferably an electromechanical
expansion valve. The evaporator 10c of the second heat
pump 10 is connected to the second circuit C2. By heat
exchange with the medium in the second circuit C2, the
working medium of the second heat pump 10 absorbs
heat energy via the evaporator 10c. Work is added via the
compressor 10e, whereby the pressure and the tempera-
ture of the working medium is increased. In the conden-
ser 10d, heat energy is then, by heat exchange, emitted
to a medium in a circuit C3, C4 connected to the con-
denser 10d and the working medium of the heat pump is
then returned to the evaporator 10c via the expansion
valve 10f, the pressure and the temperature of the work-
ing medium being lowered when passing the expansion
valve.

[0021] Inthe embodiments illustrated in Fig 1 and Figs
3-7, a second circulation pump 12 is arranged in the first
circuit C1 for controlling the flow of medium in the first
circuit C1 between the first heat exchanger 8 and the
thermal energy store 2. When heat energy is to be
transferred from the cooling circuit CC to the thermal
energy store 2 via the first heat exchanger 8 and the firs
circuit C1, the second circulation pump 12 is operated in
cooperation with the first circulation pump 6 in order to
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make the medium in the first circuit C1 flow through the
second side 8b of the first heat exchanger 8 while absorb-
ing heat energy from the medium circulating in the cooling
circuit CC, and thereafter through the thermal energy
store 2 in order to discharge heat energy to the thermal
energy store 2 and thereby increase the temperature
thereof. When the first circulation pump 6 is in operation
with the second circulation pump 12 turned off, the med-
ium in the first circuit C1 is directed directly from the first
heat pump 5 to the thermal energy store 2 via a bypass
line 14 without passing through the firstheat exchanger 8.
In the latter case, the medium circulating in the first circuit
C1 may absorb heat energy from the thermal energy
store 2 for use by the first heat pump 5.

[0022] As an alternative, the second circulation pump
12 may be replaced by a control valve 15 that is arranged
in the first circuit C1 and configured to control the flow of
medium in the first circuit between the first heat exchan-
ger 8 and the thermal energy store 2, as illustrated in Figs
2aand2b. Inthe example illustrated in Figs 2a and 2b, the
control valve 15 is a three-way valve, which in a first
setting position is configured to direct the fluid flow in the
first circuit C1 directly from the first heat pump 5 to the
thermal energy store 2 via the bypass line 14, as illu-
strated with thick lines in Fig 2a, and in a second setting
position is configured to direct the fluid flow in the first
circuit C1 through the second side 8b of the first heat
exchanger 8, as illustrated with thick lines in Fig 2b.
[0023] The first heat exchanger 8 and the second heat
exchanger 9 are with advantage connected to the cooling
circuit CC in series with each other, wherein the first heat
exchanger 8 preferably is arranged in the cooling circuit
CC downstream of the second heat exchanger 9 such
that the medium in the cooling circuit CC will first flow
through the first side 9a of the second heat exchanger 9
and thereafter through the first side 8a of the first heat
exchanger 8. However, the firstand second heat exchan-
gers 8, 9 could as an alternative be connected to the
cooling circuit CC in parallel with each other.

[0024] Acirculation pump 13 is arranged in the cooling
circuit CC for circulating the medium in this circuit, where-
in the flow of medium through the first side 8a of the first
heat exchanger 8 and through the first side 9a of the
second heat exchanger 9 is controlled by means of this
circulation pump 13.

[0025] In the illustrated embodiments, the first heat
pump 5 is configured to heat a medium in the form of a
third liquid medium, for instance in the form of water, that
circulates in a third circuit C3 included in the heating
installation 1. The first heat pump 5 has its output side
5b connected to the third circuit C3 so that heat exchange
between the working medium of the first heat pump 5 and
the medium in the third circuit C3 is possible via the
condenser 5d of the first heat pump. The heating installa-
tion 1 may comprise one or more heat emitting devices 16
arranged in the third circuit C3 in order to transfer heat
from the medium in the third circuit C3 to air within a
building. The heat emitting devices 16 may for instance
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have the form of conventional radiators. An outlet of the
condenser 5d of the first heat pump 5 is by means of a
feed conduit 18 connected to the inlet 16a of said heat
emitting devices 16. An outlet 16b of the heat emitting
devices 16 is by means of a return conduit 19 connected
toaninletofthe condenser 5d of the firstheat pump. Inthe
illustrated embodiments, the first heat pump 5 is conse-
quently configured to heat a medium by utilizing heat
energy extracted from the thermal energy store 2 for the
purpose of heating the air within a building. However, the
first heat pump 5 may as an alternative be configured to
heat a medium by utilizing heat energy extracted from the
thermal energy store 2 for any other suitable purpose.
[0026] A circulation pump 17 is arranged in the third
circuit C3 for controlling the flow of medium in the third
circuitbetween the firstheat pump 5 and the heat emitting
devices 16. In the illustrated embodiments, this circula-
tion pump 17 is arranged in the feed conduit 18, but it
could as an alternative be arranged in the return conduit
19.

[0027] Inthe embodiments illustrated in Fig 1 and Figs
3-7, the second heat pump 10 is configured to heat a
medium in the form of a fourth liquid medium, for instance
in the form of water, that circulates in a fourth circuit C4
included in the heating installation 1. The second heat
pump 10 has its output side 10b connected to the fourth
circuit C4 so that heat exchange between the working
medium of the second heat pump 10 and the medium in
the fourth circuit C4 is possible via the condenser 10d of
the second heat pump. In these embodiments, the heat-
ing installation 1 comprises a heat emitting device 20, 20’
arranged in the fourth circuit C4 for heating tap hot-water
by transferring heat from the medium in the fourth circuit
C4 to water that is to be heated in order to provide tap hot-
water. A circulation pump 21 is arranged in the fourth
circuit C4 for circulating the medium in this circuit.
[0028] Inthe embodiments illustrated in Fig 1 and Figs
3-7, the tap hot-water final-heated by the heat emitting
device 20, 20’ is conveyed via a tap hot-water circuit C5 to
one or more tapping points 22, which for instance may be
provided with hot-water taps. Tap hot-water that has
passed the tapping points 22 without being tapped is
conveyed back to the heat emitting device 20, 20°. A
circulation pump 23 is arranged in the tap hot-water
circuit C5 for circulating the medium in this circuit.
[0029] In the embodiment illustrated in Fig 1, the tap
hot-water final-heated by the heat emitting device 20’ is
stored in an accumulator tank 24. In this case, the heat
emitting device 20’ comprises a heating coil 25, which is
arranged in the accumulator tank 24 and through which
the medium in the fourth circuit C4 is allowed to flow in
order to transfer heat from the medium in the fourth circuit
C4 to the water in the accumulator tank 24. Via the tap
hot-water circuit C5, tap hot-water is conveyed from an
outlet 24a of the accumulator tank 24 to the tapping points
22. Tap hot-water that has passed the tapping points 22
without being tapped is conveyed back to the accumu-
lator tank 24. In the embodiment illustrated in Fig 1, no
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preheating of the tap hot-water takes place, wherein the
accumulator tank 24 is arranged to receive cold water
directly from a cold water supply line 26.

[0030] In the embodiments illustrated in Figs 3-7, the
above-mentioned heat emitting device 20 has the form of
a heat exchanger, wherein this heat exchanger has afirst
side 20a connected to the fourth circuit C4 and a second
side 20b connected to the tap hot-water circuit C5 and is
configured to transfer heat from the medium in the fourth
circuit C4 to the water in the tap hot-water circuit C5.
[0031] Inthe embodiments illustrated in Figs 3-7, afirst
accumulator tank 30 arranged in the second circuit C2 for
accumulating a part of the medium in the second circuit,
wherein this first accumulator tank 30 is connected to the
evaporator 10c of the second heat pump 10 in order to
allow medium in the second circuit C2 to circulate be-
tween the first accumulator tank 30 and the evaporator
10c of the second heat pump. By means of the first
accumulator tank 30, rapid changes in the temperature
ofthe medium supplied to the input side 10a of the second
heat pump 10 is prevented. In this case, the above-
mentioned circulation pump 11 in the second circuit C2
is configured to control the flow of medium in the second
circuit through the second side 9b of the second heat
exchanger 9 and through the first accumulator tank 30,
wherein a further circulation pump 31 is arranged in a
conduit between the first accumulator tank 30 and the
evaporator 10c of the second heat pump 10 in order to
control the circulation of medium between the first accu-
mulator tank 30 and the evaporator 10c of the second
heat pump.

[0032] In the embodiments illustrated in Figs 3-7, the
heating installation 1 comprises a heat exchanger 33, in
the following referred to as third heat exchanger, which
has a first side 33a connected to the second circuit C2
and a second side 33b connected to the water supply line
26 upstream of the heat emitting device 20, wherein this
heat exchanger 33 is configured to preheat tap hot-water
by transferring heat from the medium in the second circuit
C2 to water in the water supply line 26. In these embodi-
ments, the heating installation 1 also comprises a second
accumulator tank 34 arranged in the second circuit C2 for
accumulating a part of the medium in the second circuit.
The first and second accumulator tanks 30, 34 are ar-
ranged in series with each other in the second circuit C2,
preferably with the second accumulator tank 34 arranged
in the second circuit C2 upstream of the first accumulator
tank 30 as seen in a flow direction FD from an outlet 9c of
the second side 9b of the second heat exchanger 9to an
inlet 9d thereof. The third heat exchanger 33 has its first
side 33a connected to the second accumulator tank 34 in
order to allow medium in the second circuit C2 to circulate
between the second accumulator tank 34 and the third
heat exchanger 33. In this case, a further circulation
pump 35 is arranged in a conduit between the second
accumulator tank 34 and the third heat exchanger 33 in
order to control the circulation of medium between the
second accumulator tank 34 and the third heat exchan-
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ger 33.

[0033] Inthe embodimentsillustratedin Figs 6a-6¢and
Fig 7, the second accumulator tank 34 is connected to the
third circuit C3 in order to allow medium to circulate
between the second accumulator tank 34 and the third
circuit C3 to thereby increase the temperature of the
medium flowing through the feed conduit 18 or through
the return conduit 19 of the third circuit C3 by means of
heat energy stored in the second accumulator tank 34
and thereby contribute to the heating of the air in the
building in question via the heat emitting devices 16
arranged in the third circuit C3. In the illustrated exam-
ples, the flow of medium between the second accumu-
lator tank 34 and the third circuit C3 is controlled by
means of a circulation pump 36 and a control valve 37
in the form of a three-way valve. When the circulation
pump 35 is in operation with the circulation pump 36
turned off, medium is made to circulate between the
second accumulator tank 34 and the third heat exchan-
ger 33, as illustrated with thick lines in Fig 6a. When the
circulation pump 36 is in operation with the circulation
pump 35 turned off and with the control valve 37 in a first
setting position, medium is made to flow from a first point
P1 in the feed conduit 18 of the third circuit C3 into the
second accumulator tank 34 and from the second accu-
mulator tank 34 to a second point P2 in the feed conduit
18 downstream of the first point P1, as illustrated with
thick lines in Fig 6b, to thereby achieve a circulation of
medium between the second accumulator tank 34 and
the feed conduit 18 of the third circuit C3. When the
circulation pump 36 is in operation with the circulation
pump 35 turned off and with the control valve 37 in a
second setting position, medium is made to flow from a
third point P3 in the return conduit 19 of the third circuit C3
into the second accumulator tank 34 and from the second
accumulator tank 34 to a fourth point P4 in the return
conduit 19 downstream of the third point P3, as illustrated
with thick lines in Fig 6¢, to thereby achieve a circulation
of medium between the second accumulator tank 34 and
the return conduit 19 of the third circuit C3.

[0034] Inthe embodiments illustrated in Figs 4 and 7,
the heating installation 1 comprises a third accumulator
tank 40 arranged in the second circuit C2 for accumulat-
ing a part of the medium in the second circuit, wherein the
first, second and third accumulator tanks 30, 34, 40 are
arranged in series with each otherin the second circuit C2
with the first accumulator tank 30 downstream of the
second accumulator tank 34 and upstream of the third
accumulator tank 40 as seen in the above-mentioned
flow direction FD. Thus, the third accumulator tank 40 is
arranged in the second circuit C2 downstream of the first
accumulator tank 30 as seen in said flow direction FD. In
this case, the heating installation 1 comprises a further
heat exchanger 41, in the following referred to as fourth
heat exchanger, which has a first side 41a connected to
the third accumulator tank 40 in order to allow medium in
the second circuit C2 to circulate between the third ac-
cumulator tank 40 and the fourth heatexchanger41anda
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second side 41b connected to the water supply line 26. In
this case, a further circulation pump 42 is arranged in a
conduit between the third accumulator tank 40 and the
fourth heatexchanger41 in order to control the circulation
of medium between the third accumulator tank 40 and the
fourth heat exchanger 41. The fourth heat exchanger 41
is configured to preheat tap hot-water by transferring heat
from the medium in the second circuit C2 to the water in
the water supply line 26. The third and fourth heat ex-
changers 33, 41 are arranged in series with each otherin
the water supply line 26, wherein the fourth heat exchan-
ger 41 is connected to the water supply line 26 upstream
of the third heat exchanger 33 to thereby allow the fourth
heat exchanger 41 to preheat the tap hot-water in a first
step and the third heat exchanger 33 to preheat the tap
hot-water in a subsequent second step.

[0035] In the embodiments illustrated in Figs 2a and
2b, Figs 5a and 5b, Figs 6a-6¢ and Fig 7, the second heat
pump 10 has its output side 10b connected to the third
circuit C3 so that heat exchange between the working
medium of the second heat pump 10 and the medium in
the third circuit C3is possible via the condenser 10d of the
second heat pump 10. Heat energy extracted from the
medium in the cooling circuit CC may hereby be utilized
by the second heat pump 10 in order to increase the
temperature of the medium flowing through the third
circuit C3 and thereby contribute to the heating of the
airinthe building in question via the heat emitting devices
16 arranged in the third circuit C3. In this case, an inlet of
the condenser 10d of the second heat pump is connected
to the third circuit C3 via a first connecting conduit 44, and
anoutlet of the condenser 10d of the second heat pumpiis
connected to the third circuit C3 via a second connecting
conduit 45. Medium may flow from the third circuit C3 to
the condenser 10d of the second heat pump via the first
connecting conduit 44, through the condenser 10d of the
second heat pump while absorbing heat from the working
medium of the second heat pump 10, and then back to the
third circuit C3 via the second connecting conduit 45. In
theillustrated examples, the first connecting conduit 44 is
connected to the third circuit C3 at a point P5 located in
the feed conduit 18, and the second connecting conduit
45 is connected to the third circuit C3 at another point P6
located in the feed conduit 18 downstream of the first-
mentioned point P5.

[0036] Inthe embodimentillustrated in Figs 2a and 2b,
the circulation of medium between the feed conduit 18
and the condenser 10d of the second heat pump 10 is
controlled by means of a circulation pump 46 arranged in
the first connecting conduit 44. This circulation pump 46
could as an alternative be arranged in the second con-
necting conduit 45.

[0037] In the embodiments illustrated in Figs 5a and
5b, Figs 6a-6¢ and Fig 7, the flow of medium between the
second heat pump 10 and the third circuit C3 is controlled
by means of the circulation pump 21 and a control valve
47 in the form of a three-way valve. When the circulation
pump 21 is in operation with the control valve 47 in a first
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setting position, medium is made to circulate between the
condenser 10d of the second heat pump 10 and the heat
emitting device 20, as illustrated with thick lines in Fig 5a.
When the circulation pump 21 is in operation with the
control valve 47 in a second setting position, medium is
made to flow from the feed conduit 18 of the third circuit
C3 to the condenser 10d of the second heat pump 10 via
the first connecting conduit 44, through the condenser
10d of the second heat pump and then back to feed
conduit 18 of the third circuit C3 via the second connect-
ing conduit 45, as illustrated with thick lines in Fig 5b.
[0038] Intheillustrated embodiments, the second heat
pump 10 is configured to emit heat energy for final heat-
ing of tap hot-water and/or in order to give an addition of
heat to the medium in the third circuit C3. However, the
second heat pump 10 could as an alternative be config-
ured to emit heat energy for any other suitable heating
purpose.

[0039] The heating installation 1 comprises an electro-
nic control device 50, which is configured to control the
circulation of medium in the different circuits C1-C4 of the
heating installation by controlling the circulation pumps 6,
11,12,17,21, 31, 35, 36,42, 46 and control valves 15, 37,
47 provided in these circuits.

[0040] The electronic control device 50 is configured to
control said circulation in dependence on temperature
values representing the temperature of the medium at
different places in the circuits C1-C4, wherein these
temperature values are established by means of tem-
perature sensors 51 connected to the electronic control
device 50. Temperature sensors 51 included in the heat-
ing installation 1 are illustrated in Fig 1, but have been
omitted in the other figures.

[0041] The invention is of course not in any way re-
stricted to the embodiments described above. On the
contrary, many possibilities to modifications thereof will
be apparent to a person with ordinary skill in the art
without departing from the basic idea of the invention
which is defined in the appended claims.

Claims
1. A heating installation comprising:

- a first circuit (C1) containing a medium;

- a first heat pump (5), which has an input side
(5a) connected to the first circuit (C1) and which
is configured to heat a medium by absorbing
heat energy from the medium in the first circuit
(C1);

-athermal energy store (2) connected to the first
circuit (C1) in order to allow heat exchange
between the thermal energy store (2) and the
medium in the first circuit (C1);

-asecond circuit (C2) containing a medium; and
- a cooling circuit (CC) containing a medium,
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wherein the heating installation (1) further com-
prises:

- a second heat pump (10), which has an input
side connected to the second circuit (C2) and
which is configured to heat a medium by absorb-
ing heat energy from the medium in the second
circuit (C2);

- afirst heat exchanger (8), which has a first side
(8a) connected to said cooling circuit (CC) and a
second side (8b) connected to the first circuit
(C1) and which is configured to transfer heat
from the medium in the cooling circuit (CC)to the
medium in the first circuit (C1); and

- a second heat exchanger (9), which has a first
side (9a) connected to the cooling circuit (CC)
and a second side (9b) connected to the second
circuit (C2) and which is configured to transfer
heat from the medium in the cooling circuit (CC)
to the medium in the second circuit (C2).

A heating installation according to claim 1, charac-
terized in that the first and second heat exchangers
(8, 9) are connected to the cooling circuit (CC) in
series with each other.

A heating installation according to claim 2, charac-
terized in that the first heat exchanger (8) is ar-
ranged in the cooling circuit (CC) downstream of
the second heat exchanger (9).

A heating installation according to any of claims 1-3,
characterized in that the heating installation (1)
comprises a first circulation pump (6) arranged in
the first circuit (C1) for controlling the flow of medium
in the first circuit (C1) between the first heat pump (5)
and the thermal energy store (2).

A heating installation according to claim 4, charac-
terized in that the heating installation (1) comprises
asecond circulation pump (12) or a control valve (15)
arranged in the first circuit (C1) for controlling the flow
of medium in the first circuit (C1) between the first
heat exchanger (8) and the thermal energy store (2).

A heating installation according to any of claims 1-5,
characterized in that the heating installation (1)
comprises:

- a first accumulator tank (30) arranged in the
second circuit (C2) foraccumulating a part of the
medium in the second circuit, wherein the first
accumulator tank (30) is connected to an eva-
porator (10c) of the second heat pump (10) in
order to allow medium in the second circuit (C2)
to circulate between the first accumulator tank
(30) and the evaporator (10c) of the second heat

pump;
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- athird circulation pump (11), which is arranged
in the second circuit (C2) for controlling the flow
of medium in the second circuit through the
second side (9b) of the second heat exchanger
(9) and through the first accumulator tank (30);
and

- a fourth circulation pump (31), which is ar-
ranged in a conduit between the first accumu-
lator tank (30) and the evaporator (10c) of the
second heat pump (10) and which is configured
to control the circulation of medium between the
first accumulator tank (30) and the evaporator
(10c) of the second heat pump (10).

7. Aheating installation according to any of claims 1-6,

characterized in:

- that the heating installation (1) comprises a
third circuit (C3) containing a medium;

- that the first heat pump (5) has its output side
(5b) connected to the third circuit (C3) so that
heat exchange between the working medium of
the first heat pump (5) and the medium in the
third circuit (C3) is possible via a condenser (5d)
of the first heat pump (5); and

- that the heating installation (1) comprises one
or more heat emitting devices (16) arranged in
the third circuit (C3) in order to transfer heat from
the medium in the third circuit (C3) to air within a
building.

A heating installation according to claim 7, charac-
terized in that the second heat pump (10) has its
output side (10b) connected to the third circuit (C3)
so that heat exchange between the working medium
of the second heat pump (10) and the medium in the
third circuit (C3) is possible via a condenser (10d) of
the second heat pump (10).

A heating installation according to any of claims 1-8,
characterized in:

- that the heating installation (1) comprises a
fourth circuit (C4) containing a medium;

- that the second heat pump (10) has its output
side connected to the fourth circuit (C4) so that
heat exchange between the working medium of
the second heat pump (10) and the medium in
the fourth circuit (C4) is possible via a condenser
(10d) of the second heat pump (10); and

- that the heating installation (1) comprises a
heat emitting device (20, 20’) arranged in the
fourth circuit (C4) for heating tap hot-water by
transferring heat from the medium in the fourth
circuit (C4) to water that is to be heated in order
to provide tap hot-water.

10. A heating installation according to claim 9, charac-
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1.

12.

13.

14.

terized in that the heating installation (1) comprises
a third heat exchanger (33), which has a first side
(33a) connected to the second circuit (C2) and a
second side (33b) connected to a water supply line
(26) and which is configured to preheat tap hot-water
by transferring heat from the medium in the second
circuit (C2) to water in the water supply line (26).

A heating installation according to claim 10 in com-
bination with claim 6, characterized in:

- that the heating installation (1) comprises a
second accumulator tank (34) arranged in the
second circuit (C2) foraccumulating a part of the
medium in the second circuit, wherein the first
and second accumulator tanks (30, 34) are ar-
ranged in series with each other in the second
circuit (C2);

- that the third heat exchanger (33) has its first
side (33a) connected to the second accumulator
tank (34) in order to allow medium in the second
circuit (C2) to circulate between the second
accumulator tank (34) and the third heat exchan-
ger (33); and

-thatthe heatinginstallation (1) comprises afifth
circulation pump (35), which is arranged in a
conduit between the second accumulator tank
(34) and the third heat exchanger (33) and which
is configured to control the circulation of medium
between the second accumulator tank (34) and
the third heat exchanger (33).

A heating installation according to claim 11, char-
acterized in that the second accumulator tank (34)
is arranged in the second circuit (C2) upstream of the
firstaccumulator tank (30) as seen in a flow direction
(FD) from an outlet (9c) of the second heat exchan-
ger (9) to an inlet (9d) thereof.

A heating installation according to claim 11 or 12,
characterized in that the second accumulator tank
(34) is connected to the third circuit (C3) in order to
allow medium to circulate between the second ac-
cumulator tank (34) and the third circuit (C3).

A heating installation according to any of claims
11-13, characterized in:

- that the heating installation (1) comprises a
third accumulator tank (40) arranged in the sec-
ond circuit (C2) for accumulating a part of the
medium in the second circuit, wherein the first,
second and third accumulator tanks (30, 34, 40)
are arranged in series with each other in the
second circuit (C2), and wherein the third accu-
mulator tank (40) is arranged in the second
circuit (C2) downstream of the first accumulator
tank (30) as seen in said flow direction (FD);
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- that the heating installation (1) comprises a
fourth heat exchanger (41), which has afirst side
(41a) connected to the third accumulator tank
(40) in order to allow medium in the second
circuit (C2) to circulate between the third accu-
mulator tank (40) and the fourth heat exchanger
(41) and a second side (41b) connected to said
water supply line (26), wherein the fourth heat
exchanger (41) is configured to preheat tap hot-
water by transferring heat from the medium in
the second circuit (C2) to the water in the water
supply line (26);

- that the heating installation (1) comprises a
sixth circulation pump (42), which is arranged in
a conduit between the third accumulator tank
(40) and the fourth heat exchanger (41) and
which is configured to control the circulation of
medium between the third accumulator tank (40)
and the fourth heat exchanger (41); and

- that the third and fourth heat exchangers (33,
41)are arranged in series with each other in said
water supply line (26), wherein the fourth heat
exchanger (41) is connected to the water supply
line (26) upstream of the third heat exchanger
(33) to thereby allow the fourth heat exchanger
(41) to preheat the tap hot-water in a first step
and the third heat exchanger (33) to preheat the
tap hot-water in a subsequent second step.

15. A heating installation according to any of claims

1-14, characterized in that the thermal energy store
(2) is a ground heat exchanger.

Patentanspriiche

Heizungsanlage, umfassend:

- einen ersten Kreislauf (C1), der ein Medium
enthalt;

- eine erste Warmepumpe (5), die eine mit dem
ersten Kreislauf (C1) verbundene Eingangssei-
te (5a) aufweist und dazu ausgebildet ist, ein
Medium durch Absorption von Warmeenergie
aus dem Mediumindem ersten Kreislauf (C1) zu
erwarmen;

- einen mit dem ersten Kreislauf (C1) verbunde-
nen thermischen Energiespeicher (2), um einen
Warmeaustausch zwischen dem thermischen
Energiespeicher (2) und dem Medium in dem
ersten Kreislauf (C1) zu ermdglichen;

- einen zweiten Kreislauf (C2), der ein Medium
enthalt; und

- einen Kihlkreislauf (CC), der ein Medium
enthalt,

wobei die Heizungsanlage (1) ferner umfasst:
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- eine zweite Warmepumpe (10), die eine mit
dem zweiten Kreislauf (C2) verbundene Ein-
gangsseite aufweist und dazu ausgebildet ist,
ein Medium durch Absorption von Warmeener-
gie aus dem Medium in dem zweiten Kreislauf
(C2) zu erwarmen;

- einen ersten Warmetauscher (8), der eine
erste Seite (8a) aufweist, die mit dem Kiihlkreis-
lauf (CC) verbunden ist, und eine zweite Seite
(8b), die mit dem ersten Kreislauf (C1) verbun-
denist, und der dazu ausgebildetist, Warme von
dem Medium in dem Kuhlkreislauf (CC) zu dem
Medium in dem ersten Kreislauf (C1) zu (iber-
tragen; und

- einen zweiten Warmetauscher (9), der eine
erste Seite (9a) aufweist, die mit dem Kuhlkreis-
lauf (CC) verbunden ist, und eine zweite Seite
(9b), die mit dem zweiten Kreislauf (C2) ver-
bundenist, und der dazu ausgebildetist, Warme
von dem Medium in dem Kduhlkreislauf (CC) zu
dem Medium in dem zweiten Kreislauf (C2) zu
Ubertragen.

Heizungsanlage nach Anspruch 1, dadurch ge-
kennzeichnet, dass der erste und der zweite War-
metauscher (8, 9) in Reihe miteinander mit dem
Kuhlkreislauf (CC) verbunden sind.

Heizungsanlage nach Anspruch 2, dadurch ge-
kennzeichnet, dass der erste Warmetauscher (8)
im Kuhlkreislauf (CC) stromabwarts des zweiten
Warmetauschers (9) angeordnet ist.

Heizungsanlage gemaR einem der Ansprtiche 1 bis
3, dadurch gekennzeichnet, dass die Heizungs-
anlage (1) eine erste Zirkulationspumpe (6) umfasst,
die in dem ersten Kreislauf (C1) angeordnet ist, um
den Fluss des Mediums in dem ersten Kreislauf (C1)
zwischen der ersten Warmepumpe (5) und dem
thermischen Energiespeicher (2) zu steuern.

Heizungsanlage nach Anspruch 4, dadurch ge-
kennzeichnet, dass die Heizungsanlage (1) eine
im ersten Kreislauf (C1) angeordnete zweite Zirkula-
tionspumpe (12) oder ein im ersten Kreislauf (C1)
angeordnetes Steuerventil (15) umfasst, um den
Fluss des Mediums im ersten Kreislauf (C1) zwi-
schen dem ersten Warmetauscher (8) und dem
thermischen Energiespeicher (2) zu steuern.

Heizungsanlage gemaf einem der Anspriiche 1 bis
5, dadurch gekennzeichnet, dass die Heizungs-
anlage (1) umfasst:

- einen ersten Speicherbehalter (30), derin dem
zweiten Kreislauf (C2) angeordnet ist, um einen
Teil des Mediums in dem zweiten Kreislauf zu
speichern, wobei der erste Speicherbehalter
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(30) mit einem Verdampfer (10c) der zweiten
Warmepumpe (10) verbunden ist, um es dem
Medium im zweiten Kreislauf (C2) zu ermdgli-
chen, zwischen dem ersten Speicherbehalter
(80) und dem Verdampfer (10c) der zweiten
Warmepumpe zu zirkulieren;

- eine dritte Zirkulationspumpe (11), die in dem
zweiten Kreislauf (C2) angeordnet ist, um den
Fluss des Mediums in dem zweiten Kreislauf
durch die zweite Seite (9b) des zweiten Warme-
tauschers (9) hindurch und durch den ersten
Sammeltank (30) hindurch zu steuern; und

- eine vierte Zirkulationspumpe (31), die in einer
Leitung zwischen dem ersten Speicherbehalter
(30) und dem Verdampfer (10c) der zweiten
Warmepumpe (10) angeordnet ist und dazu
ausgebildet ist, die Zirkulation des Mediums
zwischen dem ersten Speicherbehalter (30)
und dem Verdampfer (10c) der zweiten Warme-
pumpe (10) zu steuern.

7. Heizungsanlage gemaf einem der Anspriiche 1 bis

6, dadurch gekennzeichnet,

- dass die Heizungsanlage (1) einen dritten
Kreislauf (C3) umfasst, der ein Medium enthalt;
- dass die erste Warmepumpe (5) mit ihrer Aus-
gangsseite (5b) mit dem dritten Kreislauf (C3)
verbunden ist, so dass ein Warmeaustausch
zwischen dem Arbeitsmedium der ersten War-
mepumpe (5) und dem Medium im dritten Kreis-
lauf (C3) Uber einen Kondensator (5d) der ers-
ten Warmepumpe (5) moglich ist; und

- dass die Heizungsanlage (1) eine oder mehre-
re Warmeabgabevorrichtungen (16) umfasst,
die im dritten Kreislauf (C3) angeordnet sind,
um Warme vom Medium im dritten Kreislauf
(C3) an Luft in einem Gebaude zu ibertragen.

Heizungsanlage nach Anspruch 7, dadurch ge-
kennzeichnet, dass die zweite Warmepumpe (10)
mit ihrer Ausgangsseite (10b) mit dem dritten Kreis-
lauf (C3) verbunden ist, so dass ein Warmeaus-
tausch zwischen dem Arbeitsmedium der zweiten
Warmepumpe (10) und dem Medium im dritten
Kreislauf (C3) uber einen Kondensator (10d) der
zweiten Warmepumpe (10) moglich ist.

Heizungsanlage nach einem der Anspriiche 1-8,
dadurch gekennzeichnet:

- dass die Heizungsanlage (1) einen vierten
Kreislauf (C4) umfasst, der ein Medium enthalt;
- dass die zweite Warmepumpe (10) mit ihrer
Ausgangsseite mit dem vierten Kreislauf (C4)
verbunden ist, so dass ein Warmeaustausch
zwischen dem Arbeitsmedium der zweiten War-
mepumpe (10) und dem Medium im vierten
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10.

1.

12,

13.

Kreislauf (C4) ber einen Kondensator (10d)
der zweiten Warmepumpe (10) moglich ist; und
- dass die Heizungsanlage (1) eine im vierten
Kreislauf (C4) angeordnete Warmeabgabevor-
richtung (20, 20’) zur Erwdrmung von Leitungs-
warmwasser durch Ubertragung von Warme
aus dem Medium im vierten Kreislauf (C4) auf
zu erwarmendes Wasser umfasst, um Leitungs-
warmwasser bereitzustellen.

Heizungsanlage nach Anspruch 9, dadurch ge-
kennzeichnet, dass die Heizungsanlage (1) einen
dritten Warmetauscher (33) umfasst, der eine erste
Seite (83a) aufweist, die mit dem zweiten Kreislauf
(C2) verbunden ist, und der eine zweite Seite (33b)
aufweist, die mit einer Wasserversorgungsleitung
(26) verbunden ist, und der dazu ausgebildet ist,
Leitungswarmwasser durch Ubertragung von War-
me vom Medium im zweiten Kreislauf (C2) zu Was-
ser in der Wasserversorgungsleitung (26) vorzuwar-
men.

Heizungsanlage nach Anspruch 10 in Verbindung
mit Anspruch 6, dadurch gekennzeichnet:

- dass die Heizungsanlage (1) einen zweiten
Speicherbehalter (34) umfasst, derin dem zwei-
ten Kreislauf (C2) angeordnet ist, um einen Teil
des Mediums in dem zweiten Kreislauf zu spei-
chern, wobei der erste und der zweite Speicher-
behalter (30, 34)in dem zweiten Kreislauf (C2)in
Reihe zueinander angeordnet sind;

- dass der dritte Warmetauscher (33) mit seiner
ersten Seite (33a) mit dem zweiten Speicherbe-
halter (34) verbunden ist, damit das Medium im
zweiten Kreislauf (C2) zwischen dem zweiten
Speicherbehalter (34) und dem dritten Warme-
tauscher (33) zirkulieren kann; und

- dass die Heizungsanlage (1) eine fiinfte Zir-
kulationspumpe (35) umfasst, die in einer Lei-
tung zwischen dem zweiten Speicherbehalter
(34) und dem dritten Warmetauscher (33) an-
geordnet ist und die dazu ausgebildet ist, die
Zirkulation des Mediums zwischen dem zweiten
Speicherbehélter (34) und dem dritten Warme-
tauscher (33) zu steuern.

Heizungsanlage nach Anspruch 11, dadurch ge-
kennzeichnet, dass der zweite Speicherbehalter
(34), bei Betrachtung in einer Flussrichtung (FD)
von einem Auslass (9¢) des zweiten Warmetau-
schers (9) zu einem Einlass (9d) desselben, im zwei-
ten Kreislauf (C2) stromaufwarts des ersten Spei-
cherbehalters (30) angeordnet ist.

Heizungsanlage nach Anspruch 11 oder 12, da-
durch gekennzeichnet, dass der zweite Speicher-
behalter (34) mit dem dritten Kreislauf (C3) verbun-
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den ist, um Medium zu gestatten, zwischen dem
zweiten Speicherbehalter (34) und dem dritten
Kreislauf (C3) zu zirkulieren.

14. Heizungsanlage nach einem der Anspriiche 11-13,

dadurch gekennzeichnet:

- dass die Heizungsanlage (1) einen dritten
Speicherbehalter (40) umfasst, der im zweiten
Kreislauf (C2) angeordnet ist, um einen Teil des
Mediums im zweiten Kreislauf zu speichern,
wobei der erste, der zweite und der dritte Spei-
cherbehalter (30, 34, 40) im zweiten Kreislauf
(C2) in Reihe zueinander angeordnet sind, wo-
bei der dritte Speicherbehalter (40) im zweiten
Kreislauf (C2), bei Betrachtung in der Flussrich-
tung (FD), stromabwarts des ersten Speicher-
behalters (30) angeordnet ist;

- dass die Heizungsanlage (1) einen vierten
Warmetauscher (41) umfasst, der eine erste
Seite (41a) aufweist, die mit dem dritten Spei-
cherbehalter (40) verbunden ist, um Medium im
zweiten Kreislauf (C2) zu gestatten, zwischen
dem dritten Speicherbehalter (40) und dem vier-
ten Warmetauscher (41) zu zirkulieren, und der
eine zweite Seite (41b) aufweist, die mit der
Wasserversorgungsleitung (26) verbunden ist,
wobei der vierte Warmetauscher (41) dazu aus-
gebildet ist, Leitungswarmwasser vorzuwar-
men, indem er Warme von dem Medium in
dem zweiten Kreislauf (C2) zu dem Wasser in
der Wasserzufuhrleitung (26) Ubertragt;

- dass die Heizungsanlage (1) eine sechste
Zirkulationspumpe (42) umfasst, die in einer
Leitung zwischen dem dritten Speicherbehalter
(40) und dem vierten Warmetauscher (41) an-
geordnet ist und die dazu ausgebildet ist, die
Zirkulation des Mediums zwischen dem dritten
Pufferspeicher (40) und dem vierten Warmetau-
scher (41) zu steuern; und

- dass der dritte und der vierte Warmetauscher
(33,41)inder Wasserzufuhrleitung (26) in Reihe
zueinander angeordnet sind, wobei der vierte
Warmetauscher (41) mit der Wasserversor-
gungsleitung (26) stromaufwarts des dritten
Warmetauschers (33) verbunden ist, um da-
durch dem vierten Warmetauscher (41) zu ge-
statten, das Leitungswarmwasser in einem ers-
ten Schritt vorzuwarmen und dem dritte Warme-
tauscher (33) zu gestatten, das Leitungswarm-
wasser in einem nachfolgenden zweiten Schritt
vorzuwarmen.

15. Heizungsanlage nach einemder Anspriiche 1 bis 14,

dadurch gekennzeichnet, dass der thermische
Energiespeicher (2) ein Erdwarmetauscher ist.

10

15

20

25

30

35

40

45

50

55

11

Revendications

1.

Installation de chauffage comprenant :

- un premier circuit (C1) contenant un milieu ;

- une premiere pompe a chaleur (5), qui a un
coté d’entrée (5a) raccordé au premier circuit
(C1)etquiestconfigurée pour chauffer un milieu
en absorbant I'énergie de la chaleur provenant
du milieu dans le premier circuit (C1) ;

- un dispositif de stockage d’énergie thermique
(2) raccordé au premier circuit (C1) afin de per-
mettre un échange de chaleur entre le dispositif
de stockage d’énergie thermique (2) et le milieu
dans le premier circuit (C1) ;

- un deuxieme circuit (C2) contenant un milieu ;

et
-uncircuitde refroidissement (CC) contenantun
milieu,

dans laquelle Tinstallation de chauffage (1)

comprend en outre :

- une deuxieme pompe a chaleur (10), qui a un
coté d’entrée raccordé au deuxiéme circuit (C2)
et qui est configurée pour chauffer un milieu en
absorbant I'énergie de la chaleur provenant du
milieu dans le deuxiéme circuit (C2) ;

- un premier échangeur de chaleur (8), qui a un
premier c6té (8a) raccordé audit circuit de re-
froidissement (CC) et un deuxiéme cété (8b)
raccordé au premier circuit (C1) et qui est confi-
guré pour transférer la chaleur provenant du
milieu dans le circuit de refroidissement (CC)
vers le milieu dans le premier circuit (C1) ; et

- un deuxieme échangeur de chaleur (9), qui a
un premier cété (9a) raccordé au circuit de re-
froidissement (CC) et un deuxiéme cété (9b)
raccordé au deuxiéme circuit (C2) et qui est
configuré pour transférer la chaleur provenant
du milieu dans le circuit de refroidissement (CC)
vers le milieu dans le deuxieme circuit (C2).

Installation de chauffage selon la revendication 1,
caractérisée en ce que les premier et deuxiéme
échangeurs de chaleur (8, 9) sont raccordés au
circuit de refroidissement (CC) en série I'un avec
l'autre.

Installation de chauffage selon la revendication 2,
caractérisée en ce que le premier échangeur de
chaleur (8) est agencé dans le circuit de refroidisse-
ment (CC) en aval du deuxiéme échangeur de cha-
leur (9).

Installation de chauffage selon 'une quelconque des
revendications 1 a 3, caractérisée en ce que l'ins-
tallation de chauffage (1) comprend une premiére
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pompe de circulation (6) agencée dans le premier
circuit (C1) pour commander I'écoulement de milieu
dans le premier circuit (C1) entre la premiére pompe
a chaleur (5) et le stockage d’énergie thermique (2).

Installation de chauffage selon la revendication 4,
caractérisée en ce que l'installation de chauffage
(1) comprend une deuxieme pompe de circulation
(12) ou une vanne de commande (15) agencée dans
le premier circuit (C1) pour commander I'écoulement
de milieu dans le premier circuit (C1) entre le premier
échangeur de chaleur (8) et le stockage d’énergie
thermique (2).

Installation de chauffage selon I'une quelconque des
revendications 1 a 5, caractérisée en ce que l'ins-
tallation de chauffage (1) comprend :

-un premierréservoiraccumulateur (30) agencé
dans le deuxieme circuit (C2) pour accumuler
une partie du milieu dans le deuxiéme circuit,
dans laquelle le premier réservoir accumulateur
(30) est raccordé a un évaporateur (10c) de la
deuxieme pompe a chaleur (10) afin de permet-
tre au milieu dans le deuxiéme circuit (C2) de
circuler entre le premier réservoir accumulateur
(30) et I'évaporateur (10c) de la deuxieme
pompe a chaleur ;

- une troisieme pompe de circulation (11), qui est
agencée dans le deuxiéme circuit (C2) pour
commander I'’écoulement de milieu dans le deu-
xiéme circuit a travers le deuxiéme cbté (9b) du
deuxiéme échangeur de chaleur (9) et a travers
le premier réservoir accumulateur (30) ; et

- une quatrieme pompe de circulation (31), qui
est agencée dans un conduit entre le premier
réservoir accumulateur (30) et I'évaporateur
(10c) de la deuxieme pompe a chaleur (10) et
qui est configurée pour commander la circula-
tion de milieu entre le premier réservoir accu-
mulateur (30) et 'évaporateur (10c) de la deu-
xiéme pompe a chaleur (10).

Installation de chauffage selon 'une quelconque des
revendications 1 a 6, caractérisée en ce que :

- linstallation de chauffage (1) comprend un
troisieme circuit (C3) contenant un milieu ;

- la premiére pompe a chaleur (5) a son cété
sortie (5b) raccordé au troisieme circuit (C3) de
sorte que I'échange de chaleur entre le milieu de
travail de la premiére pompe a chaleur (5) et le
milieu dans le troisiéme circuit (C3) est possible
via un condenseur (5d) de la premiére pompe a
chaleur (5) ; et

- linstallation de chauffage (1) comprend un ou
plusieurs dispositifs d’émission de chaleur (16)
agencés dans le troisiéme circuit (C3) afin de
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8.

transférer la chaleur provenant du milieu dans le
troisiéme circuit (C3) vers I'air au sein d’un bati-
ment.

Installation de chauffage selon la revendication 7,
caractérisée en ce que la deuxieme pompe a cha-
leur (10) a son coté sortie (10b) raccordé au troi-
siéme circuit (C3) de telle sorte que I'échange de
chaleur entre le milieu de travail de la deuxiéme
pompe a chaleur (10) et le milieu dans le troisieme
circuit (C3) est possible via un condenseur (10d) de
la deuxiéme pompe a chaleur (10).

Installation de chauffage selon I'une quelconque des
revendications 1 a 8, caractérisée en ce que :

- l'installation de chauffage (1) comprend un
quatrieme circuit (C4) contenant un milieu ;

- la deuxiéme pompe a chaleur (10) a son cété
sortie raccordé au quatrieme circuit (C4) de
sorte que I'’échange de chaleur entre le milieu
de travail de la deuxiéme pompe a chaleur (10)
et le milieu dans le quatrieme circuit (C4) est
possible via un condenseur (10d) de la deu-
xiéme pompe a chaleur (10) ; et

- linstallation de chauffage (1) comprend un
dispositif d’émission de chaleur (20, 20’) agencé
dans le quatriéme circuit (C4) pour chauffer de
'eau chaude de robinet en transférant de la
chaleur provenant du milieu dans le quatrieme
circuit (C4) vers I'eau qui doit étre chauffée pour
fournir de I'eau chaude de robinet.

10. Installation de chauffage selon la revendication 9,

1.

caractérisée en ce que l'installation de chauffage
(1) comprend un troisieme échangeur de chaleur
(33) qui a un premier coté (33a) raccordé au deu-
xiéme circuit (C2) et un deuxieme coté (33b) rac-
cordé a une conduite d’alimentation en eau (26) et
qui est configuré pour préchauffer 'eau chaude de
robinet en transférant la chaleur provenant du milieu
dans le deuxiéme circuit (C2) vers I'eau dans la
conduite d’alimentation en eau (26).

Installation de chauffage selon la revendication 10
en combinaison avec la revendication 6, caractéri-
sée en ce que :

- linstallation de chauffage (1) comprend un
deuxieme réservoir accumulateur (34) agencé
dans le deuxiéme circuit (C2) pour accumuler
une partie du milieu dans le deuxiéme circuit,
dans laquelle les premier et deuxiéme réser-
voirs accumulateurs (30, 34) sont agencés en
série I'un avec l'autre dans le deuxieme circuit
(C2);

- le troisieme échangeur de chaleur (33) a son
premier coté (33a) raccordé au deuxiéme réser-



12.

13.

14.
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voir accumulateur (34) afin de permettire au
milieu dans le deuxieme circuit (C2) de circuler
entre le deuxieme réservoir accumulateur (34)
et le troisieme échangeur de chaleur (33) ; et

- l'installation de chauffage (1) comprend une
cinquiéme pompe de circulation (35), qui est
agencée dans un conduit entre le deuxiéme
réservoir accumulateur (34) et le troisieme
échangeur de chaleur (33) et qui est configurée
pour commander la circulation de milieu entre le
deuxiéme réservoir accumulateur (34) et le troi-
siéme échangeur de chaleur (33).

Installation de chauffage selon la revendication 11,
caractérisée en ce que le deuxiéme réservoir ac-
cumulateur (34) est agencé dans le deuxiéme circuit
(C2) en amont du premier réservoir accumulateur
(30), vu dans une direction d’écoulement (FD) de-
puis une sortie (9c) du deuxieme échangeur de
chaleur (9) vers une entrée (9d) de celui-ci.

Installation de chauffage selon larevendication 11 ou
12, caractérisée en ce que le deuxiéme réservoir
accumulateur (34) est raccordé au troisieme circuit
(C3) pour permettre la circulation du milieu entre le
deuxiéme réservoiraccumulateur (34) etle troisi€me
circuit (C3).

Installation de chauffage selon 'une quelconque des
revendications 11 a 13, caractérisée en ce que :

- linstallation de chauffage (1) comprend un
troisiéme réservoir accumulateur (40) agencé
dans le deuxiéme circuit (C2) pour accumuler
une partie du milieu dans le deuxiéme circuit,
danslaquelle les premier, deuxiéme et troisieme
réservoirs accumulateurs (30, 34, 40) sont
agenceés en série I'un avec I'autre dans le deu-
xiéme circuit (C2), et dans laquelle le troisieme
réservoir accumulateur (40) est agencé dans le
deuxieme circuit (C2) en aval du premier réser-
voir accumulateur (30) vu dans une direction
d’écoulement (FD) ;

- linstallation de chauffage (1) comprend un
quatriéme échangeur de chaleur (41), qui a un
premier coté (41a) raccordé au troisieme réser-
voir accumulateur (40) afin de permettre a un
milieu dans le deuxiéme circuit (C2) de circuler
entre le troisieme réservoir accumulateur (40) et
le quatrieme échangeur de chaleur (41) et un
deuxiéme coté (41b) raccordé a ladite conduite
d’alimentation en eau (26), dans laquelle le qua-
trieme échangeur de chaleur (41) est configuré
pour préchauffer de I'eau chaude de robinet en
transférant la chaleur provenant du milieu dans
le deuxieme circuit (C2) vers l'eau dans la
conduite d’alimentation en eau (26) ;

- I'installation de chauffage (1) comprend une
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sixieme pompe de circulation (42), qui est agen-
cée dans un conduit entre le troisiéme réservoir
accumulateur (40) et le quatrieme échangeurde
chaleur (41) et qui est configurée pour comman-
der la circulation de milieu entre le troisieme
réservoir accumulateur (40) et le quatrieme
échangeur de chaleur (41) ; et

- les troisieme et quatriéme échangeurs de cha-
leur (33, 41) sont agencés en série I'un avec
'autre dans ladite conduite d’alimentation en
eau (26), dans laquelle le quatrieme échangeur
de chaleur (41) est raccordé a la conduite d’a-
limentation en eau (26) en amont du troisieme
échangeur de chaleur (33) pour permettre ainsi
au quatrieme échangeur de chaleur (41) de
préchauffer I'eau chaude de robinet dans une
premiére étape et au troisieme échangeur de
chaleur (33) de préchauffer I'eau chaude du
robinet dans une deuxiéme étape ultérieure.

15. Installation de chauffage selonI'une quelconque des

revendications 1 a 14, caractérisée en ce que le
stockage d’énergie thermique (2) est un échangeur
de chaleur souterrain.
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