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DESCRIPTION

Field of the invention

[0001] The invention relates to a combined heating and cooling system in which a local heating
system of a building and a local cooling system of a building interacts with a district cooling
grid.

Background of the invention

[0002] Nearly all large developed cities in the world have at least two types of energy
distribution grids incorporated in their infrastructures: one grid for providing heating and one
grid for providing cooling. The grid for providing heating may e.g. be used for providing comfort
and/or process heating, and/or hot tap water preparation. The grid for providing cooling may
e.g. be used for providing comfort cooling and/or process cooling.

[0003] A common grid for providing heating is a gas grid or an electrical grid providing comfort
and/or process heating, and/or hot tap water preparation. An alternative grid for providing
heating is a district heating grid. The district heating grid is used for providing heated heat
transfer fluid, typically in the form of water, to buildings of the city. A centrally placed heating
and pumping plant is used for heating and distributing the heated heat transfer fluid. The
heated heat transfer fluid is delivered to the buildings via one or more feed conduits and is
returned to the heating and pumping plant via one or more return conduits. Locally at a
building, heat from the heated heat transfer fluid is extracted via a heat pump.

[0004] A common grid for providing cooling is the electrical grid. The electricity may e.g. be
used for running refrigerators or freezers or for running air conditioners for providing comfort
cooling. An alternative grid for providing cooling is a district cooling grid. The district cooling
grid is used for providing cooled heat transfer fluid, typically in the form of water, to buildings of
the city. A centrally placed cooling and pumping plant is used for cooling and distributing the
thus cooled heat transfer fluid. The cooled heat transfer fluid is delivered to the buildings via
one or more feed conduits and is returned to the cooling and pumping plant via one or more
return conduits. Locally at a building, cold from the cooled heat transfer fluid is extracted via a
heat pump.

[0005] The use of energy for heating and/or cooling is steadily increasing, influencing the
environment negatively. By improving utilization of the energy distributed in the energy
distribution grids, negative influences on the environment may be reduced. Hence, there is a
need for improving utilization of the energy distributed in energy distribution grids, including
existing grids. Provision of heating/cooling also requires huge investments when it comes to
engineering projects and there is a constant strive to cut the costs. Hence, there is a need for
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improvements in how to provide sustainable solutions to heating and cooling of a city.

[0006] DE 20 2011 106855 U1 discloses a heat supply system for space heating and domestic
hot water of a building with a building-integrated heat distribution network consisting of a flow
and return. The system comprises heat pumps installed in sub-areas of the building. The heat
pumps are using the heat distribution network as a heat source.

[0007] WO 2008/102292 A2 discloses a district energy system comprising a pipe system, end
user's locations, and an optional plant for transferring an energy transfer medium between said
end user s locations and/or between said optional plant and said end user's locations,
characterized by the fact that said energy transfer medium is CO2.

[0008] DE 20 2012 103891 U1 discloses a supply network to which a large number of
participants are to be connected, the participants having different requirements for heat and
volume flow. The supply network is a bidirectional.

[0009] WO 2010/145040 A1 discloses a district energy sharing system (DESS) comprising a
thermal energy circuit which circulates and stores thermal energy in water, at least one client
building thermally coupled to the circuit and which removes some thermal energy from the
circuit ("thermal sink”) and/or deposits some thermal energy into the circuit ("thermal source"),
and at least one thermal server plant that can be thermally coupled to external thermal sources
and/or sinks (e.g. a geothermal ground source) and whose function is to maintain thermal
balance within the DESS.

[0010] SE 532 189 C2 discloses a device for heating and cooling, respectively, of more than
one house, where at least two small houses are connected to a common energy storage in the
ground and where a control device is arranged to transport a heat carrier in a pipe work
connected to the energy storage. The small houses are each arranged having a separate
respective heat pump device, and each heat pump device is connected to the pipe work, so
that, firstly, the heat carrier can flow through the heat pump device and, secondly, the small
houses are connected in parallel in relation to each other to the pipe work.

Summary of the invention

[0011] It is an object of the present invention to solve at least some of the problems mentioned
above.

[0012] According to a first aspect a combined cooling and heating system is provided. The
combined system comprises: a district cooling grid having:

a feed conduit for an incoming flow of cooling fluid having a first temperature in the range of 4-
12 °C and a return conduit for a return flow of cooling fluid having a second temperature, the
second temperature being higher than the first temperature, the second temperature being in
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the range of 10-18 °C;

a local cooling system being configured to absorb heat from a first building and comprising a
heat exchanger having a heat exchanger inlet and a heat exchanger outlet; and a local heating
system being configured to heat the first or a second building and comprising a heat pump
having a heat pump inlet and a heat pump outlet; wherein the heat exchanger inlet is
connected to the feed conduit of the district cooling grid; and wherein the heat pump inlet is
connected to the return conduit of the district cooling grid and to the heat exchanger outlet.

[0013] According to the invention, the district cooling grid serves the dual purpose of both
serving a local cooling system of a building and a local heating system of a building. The two
local systems may be arranged in one and the same building but may also be arranged in
different buildings. The local cooling system is typically a system used to provide comfort
cooling whereas the local heating system is typically a system used to heat the building and/or
to heat tap water. By using the district cooling grid for this new dual purpose, heavy
investments in the provision of access to both a district cooling grid and a district heating grid
may be avoided or greatly reduced. The combined system may be installed in an existing
district cooling grid.

[0014] Also, the energy available in both the feed conduit and the return conduit is used. The
heat energy available in the return conduit of a district cooling grid is conventionally considered
as waste energy, however by the inventive system, that waste heat energy may now be used
to lower the energy consumption required to operate the heat pump of the local heating
system since the inlet of the heat pump may be provided with "preheated" heating fluid. This
reduces the load on the heat pump whereby the designed capacity of the heat pump may be
reduced and also the overall investment cost.

[0015] The heat pump inlet, the heat exchanger outlet, and the return conduit may be
interconnected.

[0016] The heat exchanger inlet may be connected to the heat pump outlet. The fluid leaving
the heat pump outlet is typically warmer than the cooling fluid in the feed conduit of the district
cooling grid. Instead of discharging this heated fluid into the return conduit of the district
cooling grid and hence treating the heat energy as waste energy it may be used as valuable
input energy to the heat exchanger. This reduces the load on the heat exchanger whereby the
designed capacity of the heat exchanger may be reduced and also thereby the overall
investment cost.

[0017] The heat exchanger inlet, the heat pump outlet and the feed conduit may be
interconnected.

[0018] The combined cooling and heating system may further comprise a further local heating
system being configured to heat a third building, the further local heating system comprising a
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further heat pump having an inlet connected to the return conduit of the district cooling grid
and an outlet connected to the feed conduit of the district cooling grid.

[0019] The further local heating system may be used to provide heat to the building, i.e.
comfort heat and/or to heat tap water. The third building may be a building used for other
purposes than the first building and thereby requiring heating/cooling at different times during
day or night. In one example the first building may be an office building or a business premise
requesting tempering during daytime, while the third building is a residential home requesting
tempering primarily during evenings, nights and weekends.

[0020] A further scope of applicability of the present invention will become apparent from the
detailed description given below. However, it should be understood that the detailed description
and specific examples, while indicating preferred embodiments of the invention, are given by
way of illustration only, since various changes and modifications within the scope of the
invention will become apparent to those skilled in the art from this detailed description.

[0021] Hence, it is to be understood that this invention is not limited to the particular
component parts of the device described or steps of the methods described as such device
and method may vary. It is also to be understood that the terminology used herein is for
purpose of describing particular embodiments only, and is not intended to be limiting. It must
be noted that, as used in the specification and the appended claim, the articles "a," "an," "the,"
and "said" are intended to mean that there are one or more of the elements unless the context
clearly dictates otherwise. Thus, for example, reference to "a unit" or "the unit" may include

several devices, and the like. Furthermore, the words "comprising”, "including”, "containing"
and similar wordings does not exclude other elements or steps.

Brief description of the drawings

[0022] These and other aspects of the present invention will now be described in more detail,
with reference to the appended drawings showing embodiments of the invention. The figures
are provided to illustrate the general structures of embodiments of the present invention. Like
reference numerals refer to like elements throughout.

Fig. 1 is a schematic diagram of a prior art district cooling grid interacting with buildings, each
having a local cooling system.

Fig. 2 is a schematic diagram of the inventive combined heating and cooling system.

Fig. 3 is a schematic diagram of the inventive combined heating and cooling system
comprising a further local heating system arranged in a separate building.

Detailed description
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[0023] The present invention will now be described more fully hereinafter with reference to the
accompanying drawings, in which currently preferred embodiments of the invention are shown.
This invention may, however, be embodied in many different forms and should not be
construed as limited to the embodiments set forth herein; rather, these embodiments are
provided for thoroughness and completeness, and to fully convey the scope of the invention to
the skilled person.

[0024] In connection with Fig. 1 a district cooling grid 1 according to prior art will be discussed.
The district cooling grid 1 is formed by one or several hydraulic networks (not disclosed) that
deliver a cooling fluid to local cooling systems 3 which are arranged in buildings 2 such as
office buildings, business premises, residential homes and factories in need for cooling. A
typical district cooling grid 1 comprises a district cooling plant 4 which cools the cooling fluid.
The district cooling plant may by way of example be a power plant using lake water. The
cooled cooling fluid is transported via a feed conduit 5 forming part of a conduit net work 6 to
locally distributed consuming cooling devices 7 which are arranged in the buildings 2. It goes
without saying that one and the same building 2 may comprise several consuming cooling
devices 7. Examples of consuming cooling devices 7 are air-conditioners and refrigerators.

[0025] When the cooling of the cooled cooling fluid is consumed in the consuming cooling
devices 7 the temperature of the cooling fluid is raised and the thus heated cooling fluid is
returned to the district cooling plant 4 via a return conduit 8 forming part of the conduit net
work 6.

[0026] District cooling grids 1 are used to satisfy comfort cooling demands. The temperature of
the cooling fluid in the feed conduits 5 is typically between 4-12 °C. The return temperature in
the return conduits 8 is typically between 10-18 °C.

[0027] The driving pressure difference between feed conduits and return conduits of the
hydraulic network always creates a so called "pressure cone" whereby the pressure in the feed
conduits 5 is higher than the pressure in the return conduits 8. This pressure difference
circulates the cooling fluid in the hydraulic network between the district cooling plant and the
cooling consumption devices.

[0028] The conduits used in a district cooling grid 1 are normally plastic uninsulated conduits
designed for a maximum pressure of either 0.6 or 1 MPa and maximum temperature of about
50 °C. Also, the cooling fluid and hence energy carrier is typically water, although it is to be
understood that other fluids or mixture of fluids may be used. Some non-limiting examples are
ammonia, anti-freezing liquids (such as glycol), oils and alcohols. A non-limiting example of a
mixture is water with an anti-freezing agent, such as glycol, added thereto. The energy content
of the returned cooling fluid is according to prior art considered as waste energy.

[0029] Reference is now made to Fig. 2 which schematically discloses the inventive combined
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cooling and heating system 100. In its broadest sense the combined cooling and heating
system comprise a local heating system 200 and a local cooling system 300. The two local
systems 200, 300 can be arranged in one and the same building 2, as is disclosed in Fig. 2, or
in separate buildings. The two systems 200, 300 are connected to a district cooling grid 1. To
ease the understanding, the district cooling grid 1 is disclosed by a portion of a feed conduit 5
and a portion of a return conduit 8. The local cooling system 300 interconnects with the district
cooling grid 1 via a heat exchanger 9. The local heating system 200 interconnects with the
district cooling grid via a heat pump 10.

[0030] The district cooling grid 1 has the same design as previously described with reference
to Fig. 1 and to avoid undue repetition, reference is made to the sections above describing the
district cooling grid 1. However, in connection with the present invention the district cooling
system 1 is not solely used for cooling purposes.

[0031] The local cooling system 300 comprises a cooler 11. Coolers 11 are as such well known
in the art and may be used e.g. for comfort cooling in buildings such as office buildings,
business premises, residential homes and factories in need for cooling.

[0032] The cooler 11 is connected to the district cooling grid 1 via a heat exchanger 9. Heat
exchangers as such are well known in the art and can basically be described as comprising an
arrangement of a first closed circuit 9a circulating a first fluid having a first temperature, and a
second closed circuit 9b circulating a second fluid having a second temperature. By the two
circuits 9a, 9b along an extension closely abutting each other a heat transfer takes place
between the two fluids. In the local cooling system 300 connected to the district cooling grid,
the first circuit 9a is locally arranged in the building 2 and the second circuit 9b forms part of
the district cooling grid 1. Heat exchangers to be used for local cooling systems of buildings are
typically situated in air ducts of ventilation or distributed through fan-driven air-coil collectors or
ceiling mounted cooling batteries in individual spaces of a building. Process cooling may
however be directly connected to the heat exchanger itself.

[0033] In the context of the invention the term "an inlet 14a of the heat exchanger 9" is to be
interpreted as the inlet via which the heat exchanger 9 is fed with cooling fluid from the district
cooling grid 1. Likewise, the term "14b outlet of the heat exchanger 9" is to be interpreted as
the outlet via which the heat exchanger 9 returns cooling fluid to the district cooling grid 1.

[0034] The local heating system 200 comprises a heat emitter 12. Heat emitters 12 are as
such is well known in the art and may be used e.g. for comfort heating buildings such as office
buildings, business premises, residential homes and factories, and/or to heat tap water.

[0035] The heat emitter 12 is interconnected to the district cooling grid 1 via the heat pump 10.
Heat pumps 10 as such are well known in the art and basically comprises a closed circuit 13 in
which a brine is circulated between a first heat exchanger and a second heat exchanger. The
first heat exchanger has an inlet 15a and an outlet 15b via which the heat pump 10 is
connected to a first circuit 13a circulating a flow of a first fluid, in this case the cooling fluid of
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the district cooling grid 1. Likewise, the second heat exchanger has an inlet and an outlet via
which the heat pump 10 is connected to a second circuit 13b circulating a flow of a second
fluid, in this case the heating fluid of the local heating system 200. The heating fluid in the local
heating system is typically water, although it is to be understood that other fluids or mixture of
fluids may be used. Some non-limiting examples are ammonia, anti-freezing liquids (such as
glycol), oils and alcohols. A non-limiting example of a mixture is water with an anti-freezing
agent, such as glycol, added thereto.

[0036] In the context of the invention the term "inlet 15a of the heat pump 10" is to be
interpreted as the inlet in the first circuit 13a via which the heat pump 10 is supplied with the
cooling fluid of the district cooling grid 1. Likewise, the term "outlet 15b of the heat pump 10" is
to be interpreted as the outlet in the first circuit 13a, via which the heat pump 10 returns
cooling fluid to the district cooling grid 1.

[0037] In the following the connection between the district cooling grid 1 and the heat
exchanger 9 and the heat pump 10, respectively, will be disclosed.

[0038] The inlet 14a of the heat exchanger 9 is connected to the feed conduit 5 of the district
cooling grid 1. Also, the inlet 14a of the heat exchanger 9 is connected to the outlet 15b of the
heat pump 10.

[0039] The outlet 14b of the heat exchanger 9 is connected to the return conduit 8 of the
district cooling grid 1. Also, the outlet 14b of the heat exchanger 9 is connected to the inlet 15a
of the heat pump 10.

[0040] The inlet 15a of the heat pump 10 is connected to the return conduit 8 of the district
cooling grid 1. Also, the inlet 15a of the heat pump 10 is connected to the outlet 14b of the heat
exchanger 9.

[0041] The outlet 15b of the heat pump10 is connected to the feed conduit 5 of the district
cooling grid 1. Also, the outlet 15b of the heat pump 10 is connected to the inlet 14a of the heat
exchanger 9.

[0042] In the disclosed embodiment the inlet 15a of the heat pump 10, the outlet 14b of the
heat exchanger 9, and the return conduit 8 are interconnected. Also, the inlet 14a of the heat
exchanger 9, the outlet 15b of the heat pump 10, and the feed conduit 5 are interconnected.

[0043] By this interconnection between the heat exchanger 9 and the heat pump 10 and the
district cooling grid 1, respectively, the energy content that is resulting from the operation of the
heat pump 10 and the heat exchanger 9, respectively, and which energy content according to
prior art is considered as waste energy, is used as valuable input energy when operating the
heat pump 10 and the heat exchanger 9, respectively.

[0044] More precisely, the waste heat resulting from the heat exchanger 9 cooling the cooling
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fluid in the local cooling system 300 may be transferred to the cooling fluid that is fed as input
to the heat pump 10. Likewise, the waste cooling resulting from the heat pump 10 heating the
heating fluid in the local heating system 200 may be transferred to the cooling fluid that is fed
as input to the heat exchanger 9.

[0045] The local heating system 200 may further comprises a pump 16. The pump 16 is
configured to overcome the pressure difference between the return conduits 8 and the feed
conduit 5. The pump 16 is further configured to regulate the flow of cooling fluid flowing
through the heat pump 10. By regulating the flow of cooling fluid trough the heat pump 10, and
at the same time optionally control the operation of the heat pump 10, the temperature of the
cooling fluid outputted from the heat pump 10 may be controlled. The pump 16 may be
controlled by a first controller 17. The first controller 17 may control the pump 16 based on
data pertaining to heating demands of the heat emitter 12 and/or data pertaining to the
temperature of the cooling fluid in the outlet 15b of the heat pump 10. Data pertaining to
heating demands of the heat emitter 12 may be determined by means of a heat demand
sensor 21 connected to the heat emitter 12. Data pertaining to the temperature of the cooling
fluid in the outlet 15b of the heat pump 10 may be determined by means of a temperature
sensor T1 connected to the outlet 15b. In the in Fig. 2 shown embodiment the pump 16 is
arranged in the inlet 15a of the heat pump 10. However, the pump 16 may alternatively be
arranged in the outlet 15b of the heat pump 10.

[0046] The local cooling system 300 may further comprises a flow valve 18. The flow valve 18
is configured to regulate the flow of cooling fluid flowing through the heat exchanger 9. By
regulating the flow of cooling fluid trough the heat exchanger 9, and at the same time optionally
control the operation of the heat exchanger 9, the temperature of the cooling fluid outputted
from the heat exchanger 9 may be controlled. The flow valve 18 may be controlled by a
second controller 19. The second controller 19 may control the flow valve 18 based on data
pertaining to cooling demands of the cooler 11 and/or data pertaining to the temperature of the
cooling fluid in the outlet 14b of the heat exchanger 9. Data pertaining to cooling demands of
the cooler 11 may be determined by means of a cooling demand sensor 20 connected to the
cooler 11. Data pertaining to the temperature of the cooling fluid in the outlet 14b of the heat
exchanger 9 may be determined by means of a temperature sensor T2 connected to the outlet
14b. In the in Fig. 2 shown embodiment the flow valve 18 is arranged in the outlet 14b of the
heat exchanger 9. However, the flow valve 18 may alternatively be arranged in the inlet 14a of
the heat exchanger 9.

[0047] In the in Fig. 2 shown embodiment the first and second controllers 17, 19 are illustrated
as separate controllers. However, alternatively the first and second controllers 17, 19 may be
combined into a single controller.

[0048] Now turning to Fig. 3, the combined cooling and heating system 100 may further
comprise a further local heating system 400 arranged in a third building 2', separate from the
other building/-s 2. The third building 2' may by way of example by a residential building.
Except from the further local heating system 400 the combined cooling and heating system
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100 is identical with that as previously described with reference to Fig. 2. To avoid undue
repetition only the further local heating system 400 is described in detail below.

[0049] The specific embodiment to be described below resides in the surprising discovery to
use the waste energy accessible in the return conduit 8 of the district cooling grid 1 as a
heating source of a building 2', no matter if it is for comfort heating or heating tap water.

[0050] The further local heating system 400 has the same overall design as that forming part
of the combined cooling and heating system 100 and which has been described in detail with
reference to Fig. 2. Hence, the additional local heating system 400 comprises a heat emitter
12" which is arranged in the building 2'. The heat emitter 12' is connected to the district cooling
grid 1 via a heat pump 10'. In the context of the invention, the term "inlet 15a’ of the heat pump
10" " is to be interpreted as the inlet in the first circuit 13a’ via which the heat pump is fed with
the cooling fluid of the district cooling grid 1. Likewise, the term "outlet 15b' of the heat pump
10™ is to be interpreted as the outlet in the first circuit 13a’, via which the heat pump returns
cooling fluid to the district cooling grid 1.

[0051] The inlet 15a'of the heat pump 10" is connected to the return conduit 8 of the district
cooling grid 1 and the outlet 15b' of the heat pump 10" is connected to the feed conduit 5 of the
district cooling grid 1. Accordingly, by this arrangement the inlet 15a’ of the heat pump 10" may
be supplied with heated cooling fluid from the return conduit 8 of the district cooling grid 1.
Thus, the heat of the heated cooling fluid in the return conduit 8 that according to prior art is
considered as waste energy is used as input to the heat pump 10'. Also since, by this
arrangement, the outlet 15b' of the heat pump 10" is connected to the feed conduit 5 of the
district cooling grid 1, the cooled cooling fluid delivered as output from the heat pump 10" is
supplied to the feed conduit 5 of the local district cooling grid 1 where it intermixes with the flow
of cooled cooling fluid.

[0052] Accordingly, the additional local heating system 400 uses heat that is accessible in the
return conduit 8 of the district cooling grid 1 and which according to prior art is considered as
waste energy. The waste energy is used as input to the heat pump 10'. The heat pump 10' is
thereby supplied with a pre-heated fluid whereby the energy consumption of the heat pump 10’
may be reduced. This lowers the overall energy cost to operate the building 2', and also the
overall investment in the building. The reduced investments reside in the fact that the required
capacity of the heat pump may be reduced. Likewise, the expected life length of the heat pump
may be prolonged due to reduced load. Also, the invention allows an existing infrastructure of a
district cooling grid to be used not only for cooling but also for heating.

[0053] The local heating system 400 may further comprises a pump 16'. The pump 16' is
configured to overcome the pressure difference between the return conduits 8 and the feed
conduit 5. The pump 16' is further configured to regulate the flow of cooling fluid flowing
through the heat pump 10'. By regulating the flow of cooling fluid trough the heat pump 10',
and at the same time optionally control the operation of the heat pump 10', the temperature of
the cooling fluid outputted from the heat pump 10' may be controlled. The pump 16' may be



DK/EP 3726146 T3

controlled by a controller 17'. The controller 17' may control the pump 16' based on data
pertaining to heating demands of the heat emitter 12' and/or data pertaining to the
temperature of the cooling fluid in the outlet 15b' of the heat pump 10'. Data pertaining to
heating demands of the heat emitter 12' may be determined by means of a heat demand
sensor 21' connected to the heat emitter 12'. Data pertaining to the temperature of the cooling
fluid in the outlet 15b' of the heat pump 10" may be determined by means of a temperature
sensor T1' connected to the outlet 15b'. In the in Fig. 3 shown embodiment the pump 16' is
arranged in the inlet 15a' of the heat pump 10'. However, the pump 16' may alternatively be
arranged in the outlet 15b' of the heat pump 10"

[0054] Additionally, variations to the disclosed embodiments can be understood and effected
by the skilled person in practicing the claimed invention, from a study of the drawings, the
disclosure, and the appended claims.

[0055] The combined cooling and heating system has been exemplified with two temperature
sensors T1-T2. It is to be understood that the number of sensors and their positions may
change. It is also to be understood that additional sensors may be introduced to the system
depending on desired input to the first and second controllers 17, 19 and desired complexity.
Especially, the first and second controllers 17, 19 may be arranged to communicate with the
heat emitters 12 and coolers 11 locally arranged in the buildings 2 to take local settings into
account.
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KOMBINERET VARME- OG KGLESYSTEM

PATENTKRAV

1. Kombineret kale- og varmesystem (100), der kan sluttes til et fiernkalenet (1), som
omfatter en fgdeledning (5) og en returledning (8), hvor det kombinerede k@le- og
varmesystem (100) omfatter:

et lokalt varmesystem (200), der er konfigureret til at opvarme en bygning
(2) og omfatter en varmepumpe (10), der omfatter en ferste varmeveksler, der har et
varmepumpeindlab (15a), der kan sluttes til returledningen (8) pa fiernkelenettet (1), og
et varmepumpeudisb (15b), der kan sluttes til fadeledningen (5) pa fiernkelenettet (1),
hvor varmepumpeindlgbet (15a) og varmepumpeudiabet (15b) udger en del af et farste
varmepumpekredslab (13a);

et lokalt kalesystem (300), der er konfigureret til at absorbere varme fra en
bygning (2) og omfatter en varmeveksler (9), der har et varmevekslerindlgb (14a), der
kan sluttes til fadeledningen (5) pa fijernkelenettet (1), og et varmevekslerudiab (14b), der
kan sluttes til returledningen (8) pa fiernkalenettet (1), hvor varmevekslerindlabet (14a)
og varmevekslerudlgbet (14b) udger en del af et andet varmevekslerkredslab (9b);

hvor varmepumpeudlabet (15b) er sluttet til varmevekslerindlabet (14a), og

varmevekslerudlgbet (14b) er sluttet til varmepumpeindlgbet (15a).

2. Kombineret kgle- og varmesystem (100) ifslge krav 1, hvor det faerste
varmepumpekredslgb (13a) og det andet varmevekslerkredsleb (9b) omfatter en
varmeoverferselsvaeske, der er valgt fra én eller flere af vand, ammoniak,

antifrostveesker, olier, alkoholer eller blandinger deraf.

3. Kombineret kale- og varmesystem (100) ifalge krav 1 eller 2, hvor varmepumpen
(10) omfatter et lukket kredslab (13), hvori en saltopl@sning cirkuleres mellem den farste
varmeveksler og en anden varmeveksler, den anden varmeveksler har et indlgb og et
udlgb, via hvilke varmepumpen (10) er forbundet med en varmekilde (12), indlgbet og

udlgbet pa den anden varmeveksler udger en del af et andet varmepumpekredslab (13b).

4. Kombineret kele- og varmesystem (100) ifelge krav 3, hvor det andet
varmepumpekredslgb (13b) omfatter en varmevaeske, der er valgt fra én eller flere af

vand, ammoniak, antifrostveesker, olier, alkoholer eller blandinger deraf.
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5. Kombineret kole- og varmesystem (100) ifelge ethvert af kravene 1-4, hvor
varmeveksleren (9) i kelesystemet (200) omfatter et arrangement af et ferste
varmevekslerkredslab (9a) og det andet varmevekslerkredslab (9b), de to kredslab (9a,
9b) steder teet op imod hinanden langs en forleengelse, det farste varmevekslerkredslab
(9a) er sluttet til en kaler (11).

6. Kombineret kole- og varmesystem (100) ifglge ethvert af kravene 1-5, som
desuden omfatter en pumpe (16), der er arrangeret i varmepumpeindlgbet (15a) eller i

varmepumpeudlabet (15b).

7. Kombineret kale- og varmesystem (100) ifslge krav 6, som desuden omfatter en
forste styreenhed (17), der er konfigureret til at styre pumpen (16) til at regulere en

stremning af veeske, der leber gennem den farste varmeveksler i varmepumpen (10).

8. Kombineret kale- og varmesystem (100) ifslge krav 7, som desuden omfatter en
temperatursensor (T1), der er konfigureret til at bestemme data, der angar en temperatur
af en veeske i varmepumpeudlabet (15b), hvor den farste styreenhed (17) er konfigureret
til at styre pumpen (16) pa grundlag af data, der angar temperaturen af vaesken i

varmepumpeudlabet (15b).

9. Kombineret kale- og varmesystem (100) ifalge krav 3 og 7, som desuden omfatter
en varmebehovssensor (21), der er konfigureret til at bestemme data, der angar
varmekildens (12) opvarmningsbehov, hvor den farste styreenhed (17) er konfigureret til
at styre pumpen (16) pa grundlag af data, der angar varmekildens (12)

opvarmningsbehov.

10.  Kombineret kale- og varmesystem (100) ifalge ethvert af kravene 7-9, hvor den

farste styreenhed (17) desuden er konfigureret til at styre driften af varmepumpen (10).
11.  Kombineret kale- og varmesystem (100) ifelge ethvert af kravene 1-10, som
desuden omfatter en stremningsventil (18), der er arrangeret i varmevekslerindlabet

(14a) eller i varmevekslerudlgbet (14b).

12. Kombineret kale- og varmesystem (100) ifalge krav 11, som desuden omfatter en
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anden styreenhed (19), der er konfigureret til at styre stremningsventilen (18) til at

regulere en stremning af veeske, der lgber gennem varmeveksleren (9).

13. Kombineret kale- og varmesystem (100) ifalge krav 12, som desuden omfatter en
temperatursensor (T2), der er konfigureret til at bestemme data, der angar en temperatur
af en veeske i varmevekslerudlgbet (14b), hvor den anden styreenhed (19) er konfigureret
til at styre stremningsventilen (18) pa grundlag af data, der angar temperaturen af

kaleveesken i varmevekslerudlgbet (14Db).

14.  Kombineret kole- og varmesystem (100) ifslge krav 5 og 12, som desuden
omfatter en kelebehovssensor (20), der er konfigureret til at bestemme data, der angar
kalerens (11) kalebehov, hvor den anden styreenhed (17) er konfigureret til at styre

stremningsventilen (18) pa grundlag af data, der angar kelerens (11) kalebehov.

15.  Kombineret kale- og varmesystem (100) ifalge krav 7 og 12, hvor den ferste og

den anden styreenhed (17, 19) er kombineret som en enkelt styreenhed.
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