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DESCRIPTION

Field of the invention

[0001] The invention relates to a local thermal energy consumer assembly and a local thermal
energy generator assembly to be connected to a thermal energy circuit comprising a hot and a
cold conduit.

Background of the invention

[0002] Nearly all large developed cities in the world have at least two types of energy grids
incorporated in their infrastructures; one grid for providing electrical energy and one grid for
providing space heating and hot tap water preparation. Today a common grid used for
providing space heating and hot tap water preparation is a gas grid providing a burnable gas,
typically a fossil fuel gas. The gas provided by the gas grid is locally burned for providing space
heating and hot tap water. An alternative for the gas grid for providing space heating and hot
tap water preparation is a district heating grid. Also the electrical energy of the electrical energy
grid may be used for space heating and hot tap water preparation. Also the electrical energy of
the electrical energy grid may be used for space cooling. The electrical energy of the electrical
energy grid is further used for driving refrigerators and freezers.

[0003] Accordingly, traditional building heating and cooling systems use primary high grade
energy sources such as electricity and fossil fuels or an energy source in the form of industrial
waste heat to provide space heating and/or cooling, and to heat or cool water used in the
building. Furthermore, it has been increasingly common to also install a district cooling grid in
cities for space cooling. The process of heating or cooling the building spaces and water
converts this high grade energy into low grade waste heat with high entropy which leaves the
building and is returned to the environment.

[0004] Hence, there is a need for improvements in how to provide heating and cooling to a city.

[0005] EP2685174 A1 discloses a thermal energy consumer controller according to the
preamble of claim 1 and a thermal energy generator controller according to the preamble of
claim 8 and describes a module for heat transfer between a public heating network and a
heating facility comprising at least one independent heat generation source. The module
comprising a heat exchanger connected to two fluid circuits and wherein a first fluid of the
public heating network transmits thermal energy to a second fluid of the heating facility. The
module comprises reversible means for inverting ad hoc the direction of heat transfer of the
thermal energy between the two fluid circuits, a first direction of heat transfer for transmitting,
in the heat exchanger, the thermal energy of the first fluid to the second fluid, and a second
direction of heat transfer for transmitting, in the heat exchanger, the thermal energy of the
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second fluid to the first fluid.

Summary of the invention

[0006] It is an object of the present invention to solve at least some of the problems mentioned
above.

[0007] A thermal energy consumer controller according to claim 1 is presented. Further, a
thermal energy generator controller according to claim 8 is presented.

[0008] Also a local thermal energy consumer assembly is presented. The local thermal energy
consumer assembly is arranged to be connected to a thermal energy circuit comprising a hot
conduit configured to allow heat transfer liquid of a first temperature to flow therethrough, and
a cold conduit configured to allow heat transfer liquid of a second temperature to flow
therethrough, the second temperature is lower than the first temperature. The local thermal
energy consumer assembly comprising: a thermal energy consumer valve; a thermal energy
consumer pump; a thermal energy consumer heat exchanger connectable to a hot conduit via
the thermal energy consumer valve for allowing heat transfer liquid from the hot conduit to flow
into the thermal energy consumer heat exchanger, connectable to the hot conduit via the
thermal energy consumer pump for pumping heat transfer liquid from the hot conduit into the
thermal energy consumer heat exchanger, and connectable to the cold conduit for allowing
return of heat transfer liquid from the thermal energy consumer heat exchanger to the cold
conduit, wherein the thermal energy consumer heat exchanger is arranged to transfer thermal
energy from heat transfer liquid to surroundings of the thermal energy consumer heat
exchanger, such that heat transfer liquid returned to the cold conduit has a temperature lower
than the first temperature and preferably a temperature equal to the second temperature; a
first pressure difference determining device adapted to determine a first local pressure
difference between heat transfer liquid of the hot and the cold conduits; and a first controller
arranged to, based on the first local pressure difference, selectively control the use of either
the thermal energy consumer valve or the thermal energy consumer pump.

[0009] Further a local thermal energy generator assembly is presented. The local thermal
energy generator assembly is arranged to be connected to a thermal energy circuit comprising
a hot conduit configured to allow heat transfer liquid of a first temperature to flow therethrough,
and a cold conduit configured to allow heat transfer liquid of a second temperature to flow
therethrough, the second temperature is lower than the first temperature. The local thermal
energy generator assembly comprising: a thermal energy generator valve; a thermal energy
generator pump; a thermal energy generator heat exchanger connectable to the cold conduit
via a thermal energy generator valve for allowing heat transfer liquid from the cold conduit to
flow into the thermal energy generator heat exchanger, connectable to the cold conduit via the
thermal energy generator pump for pumping heat transfer liquid from the cold conduit into the
thermal energy generator heat exchanger, and connectable to the hot conduit for allowing
return of heat transfer liquid from the thermal energy generator heat exchanger to the hot
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conduit, wherein the thermal energy generator heat exchanger is arranged to transfer thermal
energy from its surroundings to heat transfer liquid, such that the heat transfer liquid returned
to hot conduit has a temperature higher than the second temperature and preferably a
temperature equal to the first temperature; a second pressure difference determining device
adapted to determine a second local pressure difference between heat transfer liquid of the
hot and the cold conduits; and a second controller arranged to, based on the second local
pressure difference, selectively control the use of either the thermal energy generator valve or
the thermal energy generator pump.

[0010] The wording "valve" should be construed as a device configured to, in a controlled way,
allowing heat transfer liquid to flow through the valve when the valve is in an opened state.
Moreover, the valve may also be arranged such that the flow rate of heat transfer liquid
through the valve may be controlled. Hence, the valve may be a regulation valve arranged for
regulating the flow of heat transfer liquid theretrough.

[0011] The wording "pump" should be construed as a device configured to, in a controlled way,
allowing heat transfer liquid to be pumped through the pump when the pump is in an active
pumping state. Moreover, the pump may also be arranged such that the flow rate of heat
transfer liquid through the pump may be controlled.

[0012] Hence, the local thermal energy consumer assembly and the local thermal energy
generator assembly are arranged to be connected to a thermal energy circuit comprising the
hot and the cold conduit. The local thermal energy consumer assembly is selectively
connected, via a pump or a valve to the hot conduit. The local thermal energy generator
assembly is selectively connected, via a pump or a valve to the cold conduit. The use of either
the valve or the pump is controlled by determining a local pressure difference between heat
transfer liquid of the hot and the cold conduits.

[0013] The wording "selectively connected” should be construed as the heat exchanger
concerned is at one point in time in fluid connection either via the pump or via the valve to the
respective conduit. Hence, it may be selected if the heat exchanger concerned shall be in fluid
connection with the respective conduit via the pump or via the valve.

[0014] The local thermal energy consumer assembly and the local thermal energy generator
assembly are simple to connect to the thermal energy circuit being part of a district thermal
energy distribution system. The design of the thermal energy consumer assembly and the local
thermal energy generator assembly allow them to be connected to a thermal energy circuit
wherein the pressure between heat transfer liquid of the hot and cold conduits are allowed to
vary both spatially and temporally. This since the local thermal energy consumer assembly and
the local thermal energy generator assembly comprises the first and second pressure
difference determining devices, respectively, and since they are selectively connected to the
hot and cold conduit, respectively, via the valve and the pump.

[0015] The first controller may be arranged to selectively use the thermal energy consumer
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valve when the first local pressure difference indicates that the first local pressure of the heat
transfer liquid of the hot conduit is larger than the first local pressure of the heat transfer liquid
of the cold conduit

[0016] The first controller may be arranged to selectively use the thermal energy consumer
pump when the first local pressure difference indicates that the first local pressure of the heat
transfer liquid of the hot conduit is lower than or equal to the first local pressure of the heat
transfer liquid of the cold conduit.

[0017] The thermal energy consumer heat exchanger may be chosen from the group
consisting of a heat pump for comfort heating, a heat pump for tap hot water preparation and a
heat pump for snow or ice purging.

[0018] The first pressure difference determining device may comprises a hot conduit pressure
determining device and a cold conduit pressure determining device, wherein the hot conduit
pressure determining device is arranged to be connected to the hot conduit for measuring a
first local pressure of the heat transfer liquid of the hot conduit, wherein the cold conduit
pressure determining device is arranged to be connected to the cold conduit for measuring a
first local pressure of the heat transfer liquid of the cold conduit, and wherein the first local
pressure difference device is arranged to determine the first local pressure difference as a
pressure difference between the first local pressure of the heat transfer liquid of the hot conduit
and the first local pressure of the heat transfer liquid of the cold conduit.

[0019] The hot conduit pressure determining device may be connected to the hot conduit in
the vicinity to where the thermal energy consumer heat exchanger is connected to the hot
conduit.

[0020] The cold conduit pressure determining device may be connected to the cold conduit in
the vicinity to where the thermal energy consumer heat exchanger is connected to the cold
conduit.

[0021] The second controller may be arranged to selectively use the thermal energy generator
valve when the second local pressure difference indicates that the second local pressure of the
heat transfer liquid of the cold conduit is larger than the second local pressure of the heat
transfer liquid of the hot conduit.

[0022] The second controller may be arranged to selectively use the thermal energy generator
pump when the second local pressure difference indicates that the second local pressure of
the heat transfer liquid of the cold conduit is lower than or equal to the second local pressure of
the heat transfer liquid of the hot conduit.

[0023] The thermal energy generator heat exchanger may be chosen from the group
consisting of a cooling machine for local comfort cooling, a heat exchanger in a forced exit air
ventilation system, a heat exchanger in a waste water system, a freezer and a cooling machine
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for a computer center.

[0024] The second pressure difference determining device may comprises a hot conduit
pressure determining device and a cold conduit pressure determining device, wherein the hot
conduit pressure determining device is arranged to be connected to the hot conduit for
measuring a first local pressure of the heat transfer liquid of the hot conduit, wherein the cold
conduit pressure determining device is arranged to be connected to the cold conduit for
measuring a first local pressure of the heat transfer liquid of the cold conduit, and wherein the
second local pressure difference device is arranged to determine the first local pressure
difference as a pressure difference between the first local pressure of the heat transfer liquid of
the hot conduit and the first local pressure of the heat transfer liquid of the cold conduit.

[0025] The hot conduit pressure determining device may be connected to the hot conduit in
the vicinity to where the thermal energy generator heat exchanger is connected to the hot
conduit.

[0026] The cold conduit pressure determining device is connected to the cold conduit in the
vicinity to where the thermal energy generator heat exchanger is connected to the cold
conduit.

[0027] The temperature difference between the first and second temperatures may be in the
range of 5-16°C, preferably in the range of 7-12°C, more preferably 8-10°C.

[0028] Moreover, a thermal energy assembly is presented. The thermal energy assembly
comprises a local thermal energy consumer assembly according to any one the embodiments
above and below and a local thermal energy generator assembly according to any one of the
embodiments above and below.

[0029] The first pressure difference determining device and the second pressure difference
determining device may be integrated into a single unit.

[0030] The first pressure difference determining device and the second pressure difference
determining device may be separate devices.

[0031] The first controller and the second controller may be are integrated into a single unit.
[0032] The first controller and the second controller may be separate devices.

[0033] Furthermore, a method for controlling a thermal energy consumer heat exchanger
being, via a thermal energy consumer valve and a thermal energy consumer pump, selectively
connected to a hot conduit being configured to allow heat transfer liquid of a first temperature
to flow therethrough, and being, via a return conduit, connected to a cold conduit being
configured to allow heat transfer liquid of a second temperature to flow therethrough, wherein
the second temperature is lower than the first temperature is presented. The method
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comprising: determining a first local pressure difference between heat transfer liquid of the hot
conduit and heat transfer liquid of the cold conduit; and based on the first local pressure
difference, selectively activating either the thermal energy consumer valve or the thermal
energy consumer pump for allowing heat transfer liquid from the hot conduit to enter into the
thermal energy consumer heat exchanger.

[0034] The thermal energy consumer valve may be set to be selectively activated when the
first local pressure difference indicates that the first local pressure of the heat transfer liquid of
the hot conduit is larger than the first local pressure of the heat transfer liquid of the cold
conduit.

[0035] The thermal energy consumer pump may be set to be selectively activated when the
first local pressure difference indicates that the first local pressure of the heat transfer liquid of
the hot conduit is lower than or equal to the first local pressure of the heat transfer liquid of the
cold conduit.

[0036] Moreover, a method for controlling a thermal energy generator heat exchanger being,
via a thermal energy generator valve and a thermal energy generator pump, selectively
connected to a cold conduit being configured to allow heat transfer liquid of a second
temperature to flow therethrough, and, via a return conduit, connected to a hot conduit being
configured to allow heat transfer liquid of a first temperature to flow therethrough, wherein the
second temperature is lower than the first temperature is presented. The method comprising:
determining a second local pressure difference between heat transfer liquid of the hot conduit
and heat transfer liquid of the cold conduit; and based on the second local pressure difference,
selectively controlling the use of either the thermal energy generator valve or the thermal
energy generator pump for allowing heat transfer liquid from the cold conduit to enter into the
thermal energy generator heat exchanger.

[0037] The thermal energy generator valve may be set to be selectively activated when the
second local pressure difference indicates that the second local pressure of the heat transfer
liquid of the cold conduit is larger than the second local pressure of the heat transfer liquid of
the hot conduit.

[0038] The thermal energy generator pump may be set to be selectively activated when the
second local pressure difference indicates that the second local pressure of the heat transfer
liquid of the cold conduit is lower than or equal to the second local pressure of the heat transfer
liquid of the hot conduit.

[0039] 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.
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[0040] 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

[0041] 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 district thermal energy distribution system.

Fig. 2 is a schematic diagram of a local thermal energy consumer assembly and a local
thermal energy generator assembly connected to a thermal energy circuit.

Fig. 3 is a block diagram of controlling of a local thermal energy consumer assembly.

Fig. 4 is a block diagram of controlling of a local thermal energy generator assembly

Detailed description

[0042] 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.

[0043] In Fig. 1 a district thermal energy distribution system 1 is illustrated. The district thermal
energy distribution system 1 comprises a thermal energy circuit 10 and a plurality of buildings
5. The plurality of buildings 5 are thermally coupled to the thermal energy circuit 10. The
thermal energy circuit 10 is arranged to circulate and store thermal energy in heat transfer
liquid flowing through the thermal energy circuit 10.



DK/EP 3557143 T3

[0044] According to one embodiment the heat transfer liquid comprises water. However,
according to other embodiments other heat transfer liquid may be used. Some non-limiting
examples are ammonia, oils, alcohols and antifreezing liquids such as glycol. The heat transfer
liquid may also comprise a mixture of two or more of the heat transfer liquids mentioned
above.

[0045] The thermal energy circuit 10 comprises two conduits 12, 14 for allowing flow of heat
transfer liquid therethrough. The temperature of the heat transfer liquid of the two conduits 12,
14 is set to be different. A hot conduit 12 in the thermal energy circuit 10 is configured to allow
heat transfer liquid of a first temperature to flow therethrough. A cold conduit 14 in the thermal
energy circuit 10 is configured to allow heat transfer liquid of a second temperature to flow
therethrough. The second temperature is lower than the first temperature.

[0046] In case heat transfer liquid is water, a suitable temperature range for the hot heat
transfer liquid is between 5 and 45°C and a suitable temperature range for the cold heat
transfer liquid is between 0 and 40° C. A suitable temperature difference between the first and
second temperatures is in the range of 5-16°C, preferably in the range of 7-12°C, more
preferably 8-10°C.

[0047] Preferably, the system is set to operate with a sliding temperature difference which
varies depending on the climate. Preferably, the sliding temperature difference is fixed. Hence,
the temperature difference is always set to momentarily slide with a fixed temperature
difference.

[0048] The hot conduit 12 and the cool conduit 14 are separate. The hot conduit 12 and the
cool conduit 14 may be parallelly arranged. The hot conduit 12 and the cool conduit 14 may be
arranged as closed loops of piping. The hot conduit 12 and the cool conduit 14 are fluidly
interconnected at the buildings 5 for allowing of thermal energy transfer to and from the
buildings 5. This will be discussed more in detail further below.

[0049] The two conduits 12, 14 of the thermal energy circuit 10 may be formed by plastic,
composite, concrete, or metal pipes. According to one embodiment High Density Polyethylene
(HDPE) pipes may be used. The pipes may be single wall pipes. The pipes may be un-
insulated. According to one embodiment the thermal energy circuit 10 is mainly arranged in the
ground. The ground will be used as thermal inertia of the thermal energy circuit 10. Hence,
insulation of the piping gives no extra value. Exceptions are installation in cities with a very
warm climate or cities with very cold climate. Here the inertia of the ground may be more
harmful than good during critical parts of the year. Here insulation of the piping may be
needed.

[0050] According to one embodiment the two conduits 12, 14 of the thermal energy circuit 10
are dimensioned for pressures up to 1 MPa (10 bar). According to other embodiments the two
conduits 12, 14 of the thermal energy circuit 10 may be dimensioned for pressures up to 0.6
MPa (6 bar) or for pressures up to 1.6 MPa (16 bar).
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[0051] Each building 5 comprise at least one of one or more local thermal energy consumer
assemblies 20 and one or more local thermal energy generator assemblies 30. Hence, each
building comprises at least one local thermal energy consumer assembly 20 or at least one
local thermal energy generator assembly 30. One specific building 5 may comprise more than
one local thermal energy consumer assembly 20. One specific building 5 may comprise more
than one local thermal energy generator assembly 30. One specific building 5 may comprise
both a local thermal energy consumer assembly 20 and a local thermal energy generator
assembly 30.

[0052] The local thermal energy consumer assembly 20 is acting as a thermal sink. Hence, the
local thermal energy consumer assembly 20 is arranged to remove thermal energy from the
thermal energy circuit 10. Or in other words, the local thermal energy consumer assembly 20 is
arranged to transfer thermal energy from heat transfer liquid of the thermal energy circuit 10 to
surroundings of the local thermal energy consumer assembly 20. This is achieved by transfer
thermal energy from heat transfer liquid taken from the hot conduit 12 to surroundings of the
local thermal energy consumer assembly 20, such that heat transfer liquid returned to the cold
conduit 14 has a temperature lower than the first temperature and preferably a temperature
equal to the second temperature.

[0053] The local thermal energy generator assembly 30 is acting as a thermal source. Hence,
the local thermal energy generator assembly 30 is arranged to deposit thermal energy to the
thermal energy circuit 10. Or in other words, the local thermal energy generator assembly 30 is
arranged to transfer thermal energy from its surroundings to heat transfer liquid of the thermal
energy circuit 10. This is achieved by transfer thermal energy from surroundings of the local
thermal energy generator assembly 30 to heat transfer liquid taken from the cold conduit 12,
such that heat transfer liquid returned to the hot conduit 12 has a temperature higher than the
second temperature and preferably a temperature equal to the first temperature.

[0054] The one or more local thermal energy consumer assemblies 20 may be installed in the
buildings 5 as local heaters for different heating needs. As a non-limiting example, a local
heater may be arranged to deliver space heating or hot tap hot water preparation. Alternatively
or in combination, the local heater may deliver pool heating or ice- and snow purging. Hence,
the local thermal energy consumer assembly 20 is arranged for deriving heat from heat
transfer liquid of the hot conduit 12 and creates a cooled heat transfer liquid flow into the cold
conduit 14. Hence, the local thermal energy consumer assembly 20 fluidly interconnects the
hot and cool conduits 12, 14 such that hot heat transfer liquid can flow from the hot conduit 12
through the local thermal energy consumer assembly 20 and then into the cool conduit 14 after
thermal energy in the heat transfer liquid has been consumed by the local thermal energy
consumer assembly 20. The local thermal energy consumer assembly 20 operates to draw
thermal energy from the hot conduit 12 to heat the building 5 and then deposits the cooled
heat transfer liquid into the cool conduit 14.

[0055] The one or more local thermal energy generator assemblies 30 may be installed in
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different buildings 5 as local coolers for different cooling needs. As an on-limiting example a
local cooler may be arranged to deliver space cooling or cooling for freezers and refrigerators.
Alternatively or in combination, the local cooler may deliver cooling for ice rinks and ski centers
or ice- and snow making. Hence, the local thermal energy generator assembly 30 is deriving
cooling from heat transfer liquid of the cold conduit 14 and creates a heated heat transfer liquid
flow into the hot conduit 12. Hence, the local thermal energy generator assembly 30 fluidly
interconnects the cold and hot conduits 14, 12 such that cold heat transfer liquid can flow from
the cold conduit 14 through the local thermal energy generator assembly 30 and then into the
hot conduit 12 after thermal energy has been generated into the heat transfer liquid by the
local thermal energy generator assembly 30. The local thermal energy generator assembly 30
operates to extract heat from the building 5 to cool the building 5 and deposits that extracted
heat into the hot conduit 12.

[0056] With reference to Fig. 2 the function of the local thermal energy consumer assembly 20
and the local thermal energy generator assembly 30 will now be discussed. In Fig. 2 one local
thermal energy consumer assembly 20 and one local thermal energy generator assembly 30
are connected to the thermal energy circuit 10. Of course there might be more local thermal
energy consumer assemblies or local thermal energy generator assemblies connected to the
thermal energy circuit 10.

[0057] The local thermal energy consumer assembly 20 comprises a thermal energy
consumer heat exchanger 22, a thermal energy consumer valve 23, a thermal energy
consumer pump 24, a first pressure difference determining device 26, and a first controller 28.

[0058] The thermal energy consumer heat exchanger 22 is selectively connected to the hot
conduit 12 via the thermal energy consumer valve 23 and the thermal energy consumer pump
24. Upon selecting the connection of the thermal energy consumer heat exchanger 22 to the
hot conduit 12 to be via the thermal energy consumer valve 23, heat transfer liquid from the
hot conduit 12 is allowed to flow into the thermal energy consumer heat exchanger 22. Upon
selecting the connection of the thermal energy consumer heat exchanger 22 to the hot conduit
12 to be via the thermal energy consumer pump 24, heat transfer liquid from the hot conduit
12 is pumped into the thermal energy consumer heat exchanger 22. As will be discussed more
in detail below, the choice of allowing heat transfer liquid from the hot conduit 12 to flow into
the thermal energy consumer heat exchanger 22 or pumping heat transfer liquid from the hot
conduit 12 into the thermal energy consumer heat exchanger 22, is made based on a local
pressure difference between the hot and cold conduits 12, 14.

[0059] The thermal energy consumer valve 23 and the thermal energy consumer pump 24
may be arranged as separate devices. The thermal energy consumer valve 23 and the thermal
energy consumer pump 24 may be arranged as a single device. The thermal energy consumer
valve 23 and the thermal energy consumer pump 24 may be arranged in parallel, as illustrated
in Fig. 2. The thermal energy consumer valve 23 and the thermal energy consumer pump 24
may be arranged in series. In this last embodiment wherein the thermal energy consumer
valve 23 and the thermal energy consumer pump 24 is arranged in series the pump is
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arranged to be set in an inactive state allowing a flow of heat transfer liquid there through.

[0060] The thermal energy consumer heat exchanger 22 is further connected to the cold
conduit 14 for allowing return of heat transfer liquid from the thermal energy consumer heat
exchanger 22 to the cold conduit 14.

[0061] The first pressure difference determining device 26 is adapted to determine a first local
pressure difference, Ap4, of the thermal energy circuit 10. The first local pressure difference is

preferably measured in the vicinity to where the thermal energy consumer heat exchanger 22
is connected to the thermal energy circuit 10. The first pressure difference determining device
26 may comprises a first hot conduit pressure determining device 26a and a first cold conduit
pressure determining device 26b. The first hot conduit pressure determining device is
arranged to be connected to the hot conduit 12 for measuring a first local pressure, pq, of the

heat transfer liquid of the hot conduit. The first cold conduit pressure determining device is
arranged to be connected to the cold conduit 14 for measuring a first local pressure, p4c, of the

heat transfer liquid of the cold conduit. The first local pressure difference device 26 is arranged
to determine the first local pressure difference as a pressure difference between the first local
pressure of the heat transfer liquid of the hot conduit and the first local pressure of the heat
transfer liquid of the cold conduit. Hence, the first local pressure difference may be defined as
a local pressure difference between a first local pressure of the heat transfer liquid of the hot
conduit and a first local pressure of the heat transfer liquid of the cold conduit. Preferably, the
first local pressure of the heat transfer liquid of the hot conduit is measured in the vicinity to
where the thermal energy consumer heat exchanger 22 is connected to the hot conduit 12.
Preferably, the first local pressure of the heat transfer liquid of the cold conduit is measured in
the vicinity to where the thermal energy consumer heat exchanger 22 is connected to the cold
conduit 14.

[0062] The first pressure difference determining device 26 may be implemented as a hardware
device, a software device, or as a combination thereof. The first pressure difference
determining device 26 is arranged to communicate the first local pressure difference, Ap4, to

the first controller 28.

[0063] The first controller 28 may be implemented as a hardware controller, a software
controller, or as a combination thereof. The first controller 28 is arranged to selectively control
the use of either the thermal energy consumer valve 23 or the thermal energy consumer pump
24. The first controller 28 is arranged to perform the selective control based on the first local
pressure difference provided by the first pressure difference determining device 26. The first
controller 28 is arranged to communicate with the thermal energy consumer valve 23 and the
thermal energy consumer pump 24 for controlling the thermal energy consumer valve 23 and
the thermal energy consumer pump 24. The first controller 28 is arranged to selectively control
the use of the thermal energy consumer valve 23 when the first local pressure difference
indicates that the first local pressure of the heat transfer liquid of the hot conduit is larger than
the first local pressure of the heat transfer liquid of the cold conduit. The first controller 28 is
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arranged to selectively control the use of the thermal energy consumer pump 24 when the first
local pressure difference indicates that the first local pressure of the heat transfer liquid of the
hot conduit is lower than or equal to the first local pressure of the heat transfer liquid of the
cold conduit.

[0064] The thermal energy consumer heat exchanger 22 is arranged to transfer thermal
energy from heat transfer liquid to surroundings of the thermal energy consumer heat
exchanger 22. The heat transfer liquid returned to the cold conduit 14 has a temperature lower
than the first temperature. Preferably, thermal energy consumer heat exchanger 22 is
controlled such that the temperature of the heat transfer liquid returned to the cold conduit 14
is equal to the second temperature.

[0065] The local thermal energy consumer assembly 20 may further comprise a pair of
consumer assembly service valves 21a, 21b. The consumer assembly service valves 21a, 21b
may be used for connecting and disconnecting the thermal energy consumer heat exchanger
22, the thermal energy consumer valve 23 and the thermal energy consumer pump 24 to/from
the thermal energy circuit 10.

[0066] The local thermal energy consumer assembly 20 may further comprise a first hot
conduit temperature determining device 25a and a first cold conduit temperature determining
device 25b.The first hot conduit temperature determining device is arranged to be connected
to the hot conduit 12 for measuring a first local temperature, t44, of the heat transfer liquid of

the hot conduit. The first cold conduit temperature determining device is arranged to be
connected to the cold conduit 14 for measuring a first local temperature, ti;, of the heat

transfer liquid of the cold conduit. The first hot conduit temperature determining device 25a
and the first cold conduit temperature determining device 25b are connected to the first
controller 28 for communicating the measured local temperatures of the heat transfer liquid
thereto.

[0067] The local thermal energy consumer assembly 20 may further comprise a first outlet
temperature determining device 27. The first outlet temperature determining device 27 is
arranged to be connected to the return conduit connecting the outlet of the thermal energy
consumer heat exchanger 22 to the cold conduit 14. The first outlet temperature determining
device 27 is arranged to measure a first outlet temperature, tone, of heat transfer liquid exiting
the outlet of the thermal energy consumer heat exchanger 22 and being returned to the cold
conduit 14. The first outlet temperature determining device 27 is connected to the first
controller 28 for communicating the measured first outlet temperature of heat transfer liquid
exiting the thermal energy consumer heat exchanger 22 thereto.

[0068] In connection with Fig. 3, below an exemplified embodiment on how the first controller
28 is arranged to control the local thermal energy consumer assembly 20 will discussed.

Starting of the local thermal energy consumer assembly



DK/EP 3557143 T3

[0069]

1. 1. Receiving a start signal S300 by the first controller 28. The start signal indicating that
the local thermal energy consumer assembly 20 shall start working for exhaling thermal
energy to its surroundings. The start signal may e.g. be issued by a thermostat (not
shown) located in the building wherein the local thermal energy consumer assembly 20
is situated.

2.2. Determining S302 a first local delivery differential pressure, Ap4qp, according to the
following:

ApP1dp= Pic - Pth+ ApPche
wherein Apghe is a fixed differential pressure for overcoming the pressure drop over the

thermal energy consumer heat exchanger 22.
3. 3. In case the first local delivery differential pressure, Ap4qp, is a positive value:

1. a. Sending a start signal S304 to the thermal energy consumer pump 24.
2. b. Ramping up S306 the speed of the thermal energy consumer pump 24 so that
a predetermined flow rate through the thermal energy consumer heat exchanger
22 is achieved.
3. ¢. Switching to normal operation mode of the local thermal energy consumer
assembly at pump operation, see below.
4. 4. In case the first local delivery differential pressure, Ap1qp, is @ negative value:

1. a. Sending S312 an opening signal to the thermal energy consumer valve 23.

2. b. Setting S314 a degree of opening of the thermal energy consumer valve 23 so
that a predetermined flow rate through the thermal energy consumer heat
exchanger 22 is achieved.

3. ¢. Switching to normal operation mode of the local thermal energy consumer
assembly at valve operation, see below.

Normal operation mode of the local thermal energy consumer assembly at pump
operation

[0070]

1. 1. Controlling S308 the thermal energy consumer pump 24 such that the flow rate of
heat transfer liquid through the thermal energy consumer heat exchanger 22 is set such
that a differential temperature, Atche=t1p-tche, Over the thermal energy consumer heat
exchanger 22 is kept at a predetermined value. A suitable predetermined differential
temperature is in the range of 5-16°C, preferably in the range of 7-12°C, more
preferably 8-10°C.

2. 2. Determining S310 the first local delivery differential pressure, Ap1qp.
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3. 3. In case the first local delivery differential pressure, Ap4qp, is @ positive value; return to

point 1. above under "Normal operation mode of the local thermal energy consumer
assembly at pump operation”.
4. 4. In case the first local delivery differential pressure, Ap4qp, is a negative value:
1.a. Go to point 4, above under "Starting of the local thermal energy consumer
assembly”.
2. b. Stopping the thermal energy consumer pump 24 by sending a stop signal
thereto from the first controller.

Normal operation mode of the local thermal energy consumer assembly at valve
operation

[0071]

1. 1. Controlling S316 the thermal energy consumer valve 23 such that the flow rate of heat
transfer liquid through the thermal energy consumer heat exchanger 22 is set such that
the differential temperature, Atche=tin- tche, Over the thermal energy consumer heat

exchanger 22 is kept at a predetermined value. A suitable predetermined differential
temperature is in the range of 5-16°C, preferably in the range of 7-12°C, more
preferably 8-10°C.

2. 2. Determining S318 the first local delivery differential pressure, Ap1qp.

3.3. In case the first local delivery differential pressure, Apqqp, is still a negative value;

return to point 1. above under "Normal operation mode of the local thermal energy
consumer assembly at valve operation”.
4. 4. In case the first local delivery differential pressure, Ap1qp, is a positive value:
1.a. Go to point 3, above under "Starting of the local thermal energy consumer
assembly”.
2. b. Closing the thermal energy consumer valve 24 by sending a closing signal
thereto from the first controller.

[0072] The local thermal energy generator assembly 30 comprises a thermal energy generator
heat exchanger 32, a thermal energy generator valve 33, a thermal energy generator pump
34, a second pressure difference determining device 36, and a second controller 28.

[0073] The thermal energy generator heat exchanger 32 is selectively connected to the cold
conduit 14 via the thermal energy generator valve 33 and the thermal energy generator pump
34. Upon selecting the connection of the thermal energy generator heat exchanger 32 to the
cold conduit 14 to be via the thermal energy generator valve 33, heat transfer liquid from the
cold conduit 14 is allowed to flow into the thermal energy generator heat exchanger 32. Upon
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selecting the connection of the thermal energy generator heat exchanger 32 to the cold
conduit 14 to be via the thermal energy generator pump 34, heat transfer liquid from the cold
conduit 14 is pumped into the thermal energy generator heat exchanger 32. As will be
discussed more in detail below, the choice of allowing heat transfer liquid from the cold conduit
14 to flow into the thermal energy generator heat exchanger 32 or pumping heat transfer liquid
from the cold conduit 14 into the thermal energy generator heat exchanger 32, is made based
on a local pressure difference between the hot and cold conduits 12, 14.

[0074] The thermal energy generator valve 33 and the thermal energy generator pump 34
may be arranged as separate devices. The thermal energy generator valve 33 and the thermal
energy generator pump 34 may be arranged as a single device. The thermal energy generator
valve 33 and the thermal energy generator pump 34 may be arranged in parallel, as illustrated
in Fig. 2. The thermal energy generator valve 33 and the thermal energy generator pump 34
may be arranged in series. In this last embodiment wherein the thermal energy generator
valve 33 and the thermal energy generator pump 34 is arranged in series the pump is
arranged to be set in an inactive state allowing a flow of heat transfer liquid there through.

[0075] The thermal energy generator heat exchanger 32 is further connected to the hot
conduit 12 for allowing return of heat transfer liquid from the thermal energy generator heat
exchanger 32 to the hot conduit 12.

[0076] The second pressure difference determining device 36 is adapted to determine a
second local pressure difference, Ap», of the thermal energy circuit 10. The second local

pressure difference is preferably measured in the vicinity to where the thermal energy
generator heat exchanger 32 is connected to the thermal energy circuit 10. The second
pressure difference determining device 36 may comprises a second hot conduit pressure
determining device 36a and a second cold conduit pressure determining device 36b. The
second hot conduit pressure determining device is arranged to be connected to the hot conduit
12 for measuring a second local pressure, po;, of the heat transfer liquid of the hot conduit.

The second cold conduit pressure determining device is arranged to be connected to the cold
conduit 14 for measuring a second local pressure, pyc, of the heat transfer liquid of the cold

conduit. The second local pressure difference device 36 is arranged to determine the second
local pressure difference as a pressure difference between the second local pressure of the
heat transfer liquid of the hot conduit and the second local pressure of the heat transfer liquid
of the cold conduit. Hence, the second local pressure difference may be defined as a local
pressure difference between a second local pressure of the heat transfer liquid of the hot
conduit and a second local pressure of the heat transfer liquid of the cold conduit. Preferably,
the second local pressure of the heat transfer liquid of the hot conduit is measured in the
vicinity to where the thermal energy generator heat exchanger 32 is connected to the hot
conduit 12. Preferably, the second local pressure of the heat transfer liquid of the cold conduit
is measured in the vicinity to where the thermal energy generator heat exchanger 32 is
connected to the cold conduit 14.

[0077] The second pressure difference determining device 36 may be implemented as a
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hardware device, a software device, or as a combination thereof. The second pressure
difference determining device 36 is arranged to communicate the second local pressure
difference, Apy, to the second controller 38.

[0078] The second controller 38 may be implemented as a hardware controller, a software
controller, or as a combination thereof. The second controller 38 is arranged to selectively
control the use of either the thermal energy generator valve 33 or the thermal energy
generator pump 34. The second controller 38 is arranged to perform the selective control
based on the second local pressure difference provided by the second pressure difference
determining device 36. The second controller 38 is arranged to communicate with the thermal
energy generator valve 33 and the thermal energy generator pump 34 for controlling the
thermal energy generator valve 33 and the thermal energy generator pump 34. The second
controller 38 is arranged to selectively control the use of the thermal energy generator valve 33
when the second local pressure difference indicates that the second local pressure of the heat
transfer liquid of the cold conduit is larger than the second local pressure of the heat transfer
liquid of the hot conduit. The second controller 38 is arranged to selectively control the use of
the thermal energy generator pump 34 when the second local pressure difference indicates
that the second local pressure of the heat transfer liquid of the cold conduit is lower than or
equal to the second local pressure of the heat transfer liquid of the hot conduit.

[0079] The thermal energy generator heat exchanger 32 is arranged to transfer thermal
energy from its surroundings to heat transfer liquid. The heat transfer liquid returned to hot
conduit 12 has a temperature higher than the second temperature. Preferably, thermal energy
generator heat exchanger 32 controlled such that the temperature of the heat transfer liquid
returned to the hot conduit 12 is equal to the first temperature.

[0080] The local thermal energy generator assembly 30 may further comprise a pair of
generator assembly service valves 31a, 31b. The generator assembly service valves 31a, 31b
may be used for connecting and disconnecting the thermal energy generator heat exchanger
32, the thermal energy generator valve 33 and the thermal energy generator pump 34 to/from
the thermal energy circuit 10.

[0081] The local thermal energy generator assembly 30 may further comprise a second hot
conduit temperature determining device 35a and a second cold conduit temperature
determining device 35b.The second hot conduit temperature determining device is arranged to
be connected to the hot conduit 12 for measuring a second local temperature, ty,, of the heat

transfer liquid of the hot conduit. The second cold conduit temperature determining device is
arranged to be connected to the cold conduit 14 for measuring a second local temperature, to,

of the heat transfer liquid of the cold conduit. The second hot conduit temperature determining
device 35a and the second cold conduit temperature determining device 35b are connected to
the second controller 28 for communicating the measured local temperatures of the heat
transfer liquid thereto.
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[0082] The local thermal energy generator assembly 30 may further comprise a second outlet
temperature determining device 37. The second outlet temperature determining device 37 is
arranged to be connected to the return conduit connecting the outlet of the thermal energy
generator heat exchanger 32 to the hot conduit 12. The second outlet temperature
determining device 37 is arranged to measure a second outlet temperature tghe, of heat

transfer liquid exiting the outlet of the thermal energy generator heat exchanger 32 and being
returned to the hot conduit 12. The second outlet temperature determining device 37 is
connected to the second controller 38 for communicating the measured second outlet
temperature of heat transfer liquid exiting the thermal energy generator heat exchanger 32
thereto.

[0083] In connection with Fig. 4, below an exemplified embodiment on how the second
controller 38 is arranged to control the local thermal energy generator assembly 30 will
discussed.

Starting of the local thermal energy generator assembly

[0084]

1. 1. Receiving S400 a start signal by the second controller 38. The start signal indicating
that the local thermal energy generator assembly 20 shall start working for inhaling
thermal energy from its surroundings. The start signal may e.g. be issued by a
thermostat (not shown) located in the building wherein the local thermal energy
generator assembly 30 is situated.

2. 2. Determining S402 a second local delivery differential pressure, Apyqp, according to the
following:

Apzdp= pzc — P2h + APghe
wherein Apgpe is a fixed differential pressure for overcoming the pressure drop over the

thermal energy generator heat exchanger 32.
3. 3. In case the second local delivery differential pressure, Apyqp, is @ negative value:

1. a. Sending S404 a start signal to the thermal energy generator pump 34.
2. b. Ramping up S406 the speed of the thermal energy generator pump 34 so that
a predetermined flow rate through the thermal energy generator heat exchanger
32 is achieved.
3. ¢. Switching to normal operation mode of the local thermal energy generator
assembly at pump operation, see below.
4. 4. In case the second local delivery differential pressure, Apaqp, is a positive value:

1. a. Sending an opening signal S412 to the thermal energy generator valve 33.

2. b. Setting a degree of opening S414 of the thermal energy generator valve 33 so
that a predetermined flow rate through the thermal energy generator heat
exchanger 32 is achieved.

3. ¢. Switching to normal operation mode of the local thermal energy generator
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assembly at valve operation, see below.

Normal operation mode of the local thermal energy generator assembly at pump
operation

[0085]

1. 1. Controlling S408 the thermal energy generator pump 34 such that the flow rate of
heat transfer liquid through the thermal energy generator heat exchanger 32 is set such
that a differential temperature, Atghe=ton-tghe, over the thermal energy consumer heat
exchanger 22 is kept at a predetermined value. A suitable predetermined differential
temperature is in the range of 5-16°C, preferably in the range of 7-12°C, more
preferably 8-10°C.

2. 2. Determining S412 the second local delivery differential pressure, Apogp.

3.3. In case the second local delivery differential pressure, Apyqp, is a negative value;
return to point 1. above under "Normal operation mode of the local thermal energy
generator assembly at pump operation”.

4. 4. In case the second local delivery differential pressure, Apaqp, is a positive value:

1.a. Go to point 4, above under "Starting of the local thermal energy generator
assembly”.

2. b. Stopping the thermal energy generator pump 34 by sending a stop signal
thereto from the second controller.

Normal operation mode of the local thermal energy generator assembly at valve
operation

[0086]

1. 1. Controlling S416 the thermal energy generator valve 33 such that the flow rate of heat
transfer liquid through the thermal energy generator heat exchanger 32 is set such that
the differential temperature, Atghe=ton- tghe, Over the thermal energy generator heat
exchanger 32 is kept at a predetermined value. A suitable predetermined differential
temperature is in the range of 5-16°C, preferably in the range of 7-12°C, more
preferably 8-10°C.

2. 2. Determining S418 the second local delivery differential pressure, Apaqp,.

3. 3. In case the second local delivery differential pressure, Apyqp, is still a positive value;

return to point 1. above under "Normal operation mode of the local thermal energy
generator assembly at valve operation”.
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4. 4. In case the second local delivery differential pressure, Apyqp, is @ negative value:

1.a. Go to point 3, above under "Starting of the local thermal energy generator
assembly”.

2. b. Closing the thermal energy generator valve 34 by sending a closing signal
thereto from the second controller.

[0087] Accordingly, the district thermal energy distribution system 1 comprises a thermal
energy circuit 10 comprising a hot and a cold conduit 12, 14 for allowing flow of heat transfer
liquid therethrough. The district thermal energy distribution system 1 further comprises a
thermal energy consumer heat exchanger 22 and a thermal energy generator heat exchanger
32. The thermal energy consumer heat exchanger 22 is selectively connected to the hot
conduit 12 via the thermal energy consumer valve 23 or the thermal energy consumer pump
24. The thermal energy generator heat exchanger 32 is selectively connected to the cold
conduit 14 via the thermal energy generator valve 23 or the thermal energy generator pump
24.

[0088] In the in Fig. 2 shown embodiment the first and second pressure difference determining
devices 26; 36 are two physically different pressure difference determining devices. However,
according to another embodiment one specific local thermal energy consumer assembly 20
and one specific local thermal energy generator assembly 30 may share the same pressure
difference determining device. Hence, the first and second pressure difference determining
devices 26; 36 may physically be the same pressure difference determining device. According
to a further embodiment two specific local thermal energy consumer assemblies 20 may share
the same pressure difference determining device. According to a yet another embodiment two
specific local thermal energy generator assemblies 30 may share the same pressure
difference determining device.

[0089] In the in Fig. 2 shown embodiment the first and second controllers 28; 38 are two
physically different controller. However, according to another embodiment one specific local
thermal energy consumer assembly 20 and one specific local thermal energy generator
assembly 30 may share the same controller. Hence, the first and second controller 26; 36 may
physically be the same controller. According to a further embodiment two specific local thermal
energy consumer assemblies 20 may share the same controller. According to a yet another
embodiment two specific local thermal energy generator assemblies 30 may share the same
controller.

[0090] Preferably, the demand to inhale or exhale heat using the thermal energy consumer
heat exchangers 22 and the thermal energy generator heat exchangers 32 is made at a
defined temperature difference. A temperature difference of 8-10°C corresponds to optimal
flows through the thermal energy consumer heat exchangers 22 and the thermal energy
generator heat exchangers 32.



DK/EP 3557143 T3

[0091] The local pressure difference between the hot and cold conduits 12, 14 may vary along
the thermal energy circuit 10. Especially, the local pressure difference between the hot and
cold conduits 12, 14 may vary from positive to negative pressure difference seen from one of
the hot and cold conduits 12, 14. Hence, sometimes a specific local thermal energy
consumer/generator assembly 20, 30 may need to pump heat transfer liquid through the
corresponding thermal energy consumer/generator heat exchanger 22, 32 and sometimes the
specific local thermal energy consumer/generator assembly 20, 20 may need to let heat
transfer liquid flow through the corresponding thermal energy consumer/generator heat
exchanger 22, 32. Accordingly, it will be possible to let all the pumping within the system 1 to
take place in the local thermal energy consumer/generator assemblies 20, 30. Due to the
limited flows and pressures needed small frequency controlled circulation pumps may be used.

[0092] The district thermal energy distribution system 1 allow for the local pressure difference
between heat transfer liquid of the hot and cold conduits 12, 14 to vary along the thermal
energy circuit 10. Especially, the local pressure difference between heat transfer liquid of the
hot and cold conduits 12, 14 may vary from positive to negative pressure difference seen from
one of the hot and cold conduits 12, 14. The district thermal energy distribution system 1
further allow for the possibility to let all the pumping within the system to take place in the local
thermal energy consumer/generator assemblies 20, 30. Due to the limited flows and pressures
needed small frequency controlled circulation pumps may be used. Hence, an easy to build
district thermal energy distribution system 1 is provided. Further a district thermal energy
distribution system 1 that is easy to control is provided.

[0093] The basic idea of the district thermal energy distribution system 1 is based on the
insight by the inventors that modern day cities by them self provide thermal energy that may be
reused within the city. The reused thermal energy may be picked up by the district thermal
energy distribution system 1 and be used for e.g. space heating or hot tap water preparation.
Moreover, increasing demand for space cooling will also be handled within the district thermal
energy distribution system1. Within the district thermal energy distribution system 1 buildings 5
within the city are interconnected and may in an easy and simple way redistribute low
temperature waste energy for different local demands. Amongst other the district thermal
energy distribution system will provide for:

« Minimizing the use of primary energy due to optimal re-use of energy flows inside the
city.

» Limiting the need for chimneys or firing places inside the city, since the need for locally
burning gas or other fuels will be reduced.

e Limiting the need for cooling towers or cooling convectors inside the city, since excess
heat produced by cooling devices may be transported away and reused within the
district thermal energy distribution system 1.

[0094] Hence, the district thermal energy distribution system 1 provide for a smart duel use of
thermal energy within a city. When integrated into a city the district thermal energy distribution
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system 1 provide make use of low level thermal energy waste in both heating and cooling
applications within the city. This will reduce the primary energy consumption of a city by
eliminating the need for a gas grid or a district heating grid and a cooling grid in city.

[0095] The district thermal energy distribution system 1 may comprise a thermal server plant
2. The thermal server plant 2 functions as an external thermal source and/or thermal sink. The
function of the thermal server plant 2 is to maintain the temperature difference between the hot
and cold conduits 12, 14 of the thermal energy circuit 10. That is, the thermal server plant 2
may be used for balancing the district thermal energy distribution system 1 such that when the
thermal energy circuit 10 reaches a temperature end point the thermal server plant 2 is
arranged to inhale or exhale thermal energy to/from the thermal energy circuit 10. In winter
time, when there is higher probability that the hot conduit 12 reaches its' lowest temperature
end point, the thermal server plant 2 is used for adding thermal energy to the thermal energy
circuit 10. In summer time, when there is higher probability that the cold conduit reaches its'
highest temperature end point, the thermal server plant 2 is used to subtract thermal energy
from the thermal energy circuit 10.

[0096] The person skilled in the art realizes that the present invention by no means is limited to
the preferred embodiments described above. On the contrary, many modifications and
variations are possible within the scope of the appended claims.

[0097] For example, the thermal energy consumer pump 24 and/or the thermal energy
generator pump 24 may for example be a frequency controlled circulation pump.

[0098] The thermal energy consumer valve 23 and/or the thermal energy generator valve 33
may be a regulation valve.
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LOKAL FORBRUGERANORDNING TIL TERMISK ENERGI OG LOKAL
GENERATORANORDNING TIL TERMISK ENERGI TIL LOKALT
DISTRIBUTIONSSYSTEM TIL TERMISK ENERGI

PATENTKRAV

1. Forbrugerbetjeningsmekanisme til termisk energi (28), der er arrangeret til at styre
en lokal forbrugeranordning til termisk energi (20), der omfatter en forbrugervarmeveksler
til termisk energi (22), der tilfgres varmeoverfgringsvaeske fra en varm ledning (12) og er
konfigureret til at afgive, til stremmen fra forbrugervarmeveksleren til termisk energi (22),
varmeoverfgringsvaeske til en kold ledning (14), hvor forbrugervarmeveksleren til termisk
energi (22) selektivt er forbundet med den varme ledning (12) via en forbrugerventil til
termisk energi (23) eller en forbrugerpumpe til termisk energi (24), kendetegnet ved, at
forbrugerbetjeningsmekanismen til termisk energi (28) er konfigureret til at:

modtage (S300) et startsignal, hvilket startsignal angiver, at den lokale
forbrugeranordning til termisk energi (20) skal begynde at arbejde for at udsende termisk
energi til omgivelserne,

bestemme (S302) et lokalt tilfgrselsdifferenstryk, Ap1dp, ifolge
Ap1dp= p1c - p1h + Apche, hvor p1nh er et lokalt tryk af varmeoverfgringsvaeske i den varme
ledning (12), p1c er en lokalt tryk af varmeoverfgringsveeske i den kolde ledning (12), og
Apcre er et fast differenstryk for at overvinde et trykfald over forbrugervarmeveksleren til
termisk energi (22),

hvis det lokale afgivelsesdifferenstryk, Ap1dp, €r en positiv vaerdi, sende
(S304) et startsignal til forbrugerpumpen til termisk energi (24), og

hvis det lokale afgivelsesdifferenstryk, Ap1dp, €r en negativ veerdi, sende

(S312) et dbningssignal til forbrugerventilen til termisk energi (23).

2.  Forbrugerbetjeningsmekanisme til termisk energi (28) ifelge krav 1, hvor, hvis der
sendes et startsignal til  forbrugerpumpen til  termisk  energi  (24),
forbrugerbetjeningsmekanismen til termisk energi (28) yderligere er konfigureret til at:
agge (S306) hastigheden pa forbrugerpumpen til termisk energi (24), saledes
at der opnas en forudbestemt stromningshastighed gennem forbrugervarmeveksleren til
termisk energi (22), og
skifte til normal funktion af den lokale forbrugeranordning til termisk energi

(20) ved aktivering af pumpen.
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3.  Forbrugerbetjeningsmekanisme til termisk energi (28) ifelge krav 2, hvor
forbrugerbetjeningsmekanismen til termisk energi (28) ved normal funktion af den lokale
forbrugeranordning til termisk energi (20) ved aktivering af pumpen yderligere er
konfigureret til at:

styre (S308) forbrugerpumpen til termisk energi (24), saledes at
stramningshastigheden af varmeoverfaringsvaeske gennem forbrugervarmeveksleren til
termisk energi (22) er indstillet, saledes at en differenstemperatur, Atche=tin- tche, Over
forbrugervarmeveksleren til termisk energi (22) holdes pa en forudbestemt vaerdi, hvor tin
er en lokal temperatur for varmeoverfaringsvaesken i den varme ledning (12) og tche €r en
udgangstemperatur for varmeoverfaringsveesken, der forlader udlgbet fra

forbrugervarmeveksleren til termisk energi (22).

4.  Forbrugerbetjeningsmekanisme til termisk energi (28) ifolge krav 2 eller 3, hvor
forbrugerbetjeningsmekanismen til termisk energi (28) ved normal funktion af
forbrugeranordningen til termisk energi (20) ved aktivering af pumpen yderligere er
konfigureret til at:

overvage Ap1dp,

hvis Ap1dp stadig er en positiv vaerdi, fortsaette normal funktion af den lokale
forbrugeranordning til termisk energi (20) ved aktivering af pumpen, og

hvis Ap1dp er en negativ veerdi, stoppe forbrugerpumpen til termisk energi
(24) ved at sende et stopsignal dertl og sende (S312) et abningssignal il
forbrugerventilen til termisk energi (23).

5.  Forbrugerbetjeningsmekanisme til termisk energi (28) ifelge krav 1, hvor
forbrugerbetjeningsmekanismen til termisk energi (28), hvis der sendes et abningssignal
til forbrugerventilen til termisk energi (23), yderligere er konfigureret til at:

indstille (§314) en grad af 4bning af forbrugerventilen til termisk energi (23),
saledes at der opnas en forudbestemt stremningshastighed gennem
forbrugervarmeveksleren til termisk energi (22), og

skifte til normal funktion af den lokale forbrugeranordning til termisk energi

(20) ved aktivering af ventilen.

6. Forbrugerbetjeningsmekanisme til termisk energi (28) ifelge krav 5, hvor
forbrugerbetjeningsmekanismen til termisk energi (28) ved normal funktion af den lokale

forbrugeranordning til termisk energi (20) ved aktivering af ventilen yderligere er
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konfigureret til at:

styre (S316) forbrugerventilen til termisk energi (23), saledes at
stramningshastigheden af varmeoverfaringsvaeske gennem forbrugervarmeveksleren til
termisk energi (22) er indstillet, saledes at en differenstemperatur, Atche=tin- tche, Over
forbrugervarmeveksleren til termisk energi (22) holdes péa en forudbestemt veerdi, hvor tin
er en lokal temperatur for varmeoverfgringsvaesken i den varme ledning (12) og tche €r €n
udlgbstemperatur  for  varmeoverforingsveesken, der forlader udlobet pa

forbrugervarmeveksleren til termisk energi (22).

7.  Forbrugerbetjeningsmekanisme til termisk energi (28) ifglge krav 5 eller 6, hvor
forbrugerbetjeningsmekanismen til termisk energi (28) ved normal funktion af
forbrugeranordningen til termisk energi (20) ved aktivering af pumpen yderligere er
konfigureret til at:

overvage Ap1dp,

hvis Ap1dp stadig er en negativ veerdi, fortsaette normal funktion af den lokale
forbrugeranordning til termisk energi (20) ved aktivering af ventilen, og

hvis Ap1dp er en positiv veerdi, lukke forbrugerventilen til termisk energi (23)
ved at sende et lukkesignal dertil og sende (S304) et startsignal til forbrugerpumpen til
termisk energi (24).

8. Generatorbetjeningsmekanisme til termisk energi (38), der er arrangeret til at styre
en lokal generatoranordning til termisk energi (30), der omfatter en
generatorvarmeveksler til termisk energi (32), der tilfores varmeoverfaringsvaeske fra en
kold ledning (14) og er konfigureret til at afgive, til stremmen fra generatorvarmeveksleren
til termisk energi (32), varmeoverfgringsvaeske til en varm ledning (12), hvor
generatorvarmeveksleren til termisk energi (32) selektivt er forbundet med den kolde
ledning (14) via en generatorventil til termisk energi (33) eller en generatorpumpe il
termisk energi (34), kendetegnet ved, at generatorbetjeningsmekanismen til termisk
energi (38) er konfigureret til at:

modtage (S400) et startsignal, hvilket startsignal angiver, at den lokale
generatoranordning til termisk energi (30) skal begynde at arbejde for at trackke termisk
energi ind fra omgivelserne,

bestemme (S402) et lokalt tilfarselsdifferenstryk, Apodp, ifolge
Apadp= p2c — p2nh + Apghe, hvor pzh er et lokalt tryk af varmeoverfaringsvaeske i den varme

ledning (12), p2c er en lokalt tryk af varmeoverfaringsvaeske i den kolde ledning (12),
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0g Apgre er et fast differenstryk for at overvinde et trykfald over generatorvarmeveksleren
til termisk energi (32),

hvis det lokale afgivelsesdifferenstryk, Apadp, €r en negativ veerdi, sende
(S404) et startsignal til den generatorpumpen til termisk energi (34), og

hvis det lokale afgivelsesdifferenstryk, Apadp, er en positiv vaerdi, sende

(S412) et abningssignal til generatorventilen til termisk energi (33).

9. Generatorbetjeningsmekanisme til termisk energi (38) ifalge krav 8, hvor
generatorbetjeningsmekanismen til termisk energi (38), hvis der sendes et startsignal til
generatorpumpen til termisk energi (34), yderligere er konfigureret til at:

gge (S406) hastigheden pa generatorpumpen til termisk energi (34),
saledes at der opnas en forudbestemt streamningshastighed gennem
generatorvarmeveksleren til termisk energi (32), og

skifte til normal funktion af den lokale generatoranordning (30) ved
aktivering af pumpen.

10. Generatorbetjeningsmekanisme til termisk energi (38) ifglge krav 9, hvor
generatorbetjeningsmekanismen til termisk energi (38) ved normal funktion af den lokale
generatoranordning til termisk energi (30) ved aktivering af pumpen yderligere er
konfigureret til at:

styre (S408) generatorpumpen til termisk energi (34), saledes at
stramningshastigheden af varmeoverfagringsvaeske gennem generatorvarmeveksleren til
termisk energi (32) er indstillet, saledes at en differenstemperatur, Atghe=ten- tghe, over
generatorvarmeveksleren til termisk energi (32) holdes pa en forudbestemt veerdi, hvor
ton er en lokal temperatur for varmeoverfgringsvaesken i den varme ledning (12) og tghe er
en udlgbstemperatur for varmeoverfgringsvaesken, der forlader udlgbet pa
generatorvarmeveksleren til termisk energi (32).

11.  Forbrugerbetjeningsmekanismen til termisk energi (28) ifolge krav 9 eller 10, hvor
generatorbetjeningsmekanismen til termisk energi (38) ved normal funktion af
generatoranordningen til termisk energi (30) ved aktivering af pumpen yderligere er
konfigureret til at:

overvage Apzdp,

hvis Apzdp stadig er en negativ veerdi, fortsaette normal funktion af den lokale

generatoranordning til termisk energi (30) ved aktivering af ventilen, og
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hvis Apadp er en positiv veerdi, stoppe generatorpumpen til termisk energi
(34) ved at sende et stopsignal dertl og sende (S412) et abningssignal il

generatorventilen til termisk energi (33).

12. Forbrugerbetjeningsmekanisme til termisk energi (28) ifelge krav 8, hvor
forbrugerbetjeningsmekanismen til termisk energi (28), hvis der sendes et dbningssignal
til forbrugerventilen til termisk energi (23), yderligere er konfigureret til at:

indstille (§314) en grad af 4bning af forbrugerventilen til termisk energi (23),
saledes at der opnas en forudbestemt streamningshastighed gennem
forbrugervarmeveksleren til termisk energi (22), og

skifte til normal funktion af den lokale forbrugeranordning til termisk energi

(20) ved aktivering af ventilen.

13. Generatorbetjeningsmekanisme til termisk energi (38) ifolge krav 12, hvor
generatorbetjeningsmekanismen til termisk energi (38) ved normal funktion af den lokale
generatoranordning til termisk energi (30) ved aktivering af ventilen yderligere er
konfigureret til at:

styre (S416) generatorventilen til termisk energi (33), saledes at
stramningshastigheden af varmeovertgringsvaeske gennem generatorvarmeveksleren til
termisk energi (32) er indstillet, séledes at en differenstemperatur, Atghe=ton- tgne, Over
generatorvarmeveksleren til termisk energi (32) holdes pa en forudbestemt veerdi, hvor
ton er en lokal temperatur for varmeoverfgringsvaesken i den varme ledning (12) og tgnhe er
en udlgbstemperatur for varmeoverfgringsvaesken, der forlader udlgbet pa

generatorvarmeveksleren til termisk energi (32).

14. Generatorbetjeningsmekanisme til termisk energi (38) ifolge krav 12 eller 13, hvor
generatorbetjeningsmekanismen til termisk energi (38) ved normal funktion af den lokale
generatoranordning til termisk energi (30) ved aktivering af ventilen yderligere er
konfigureret til at:

overvage Apzdp,

hvis Apzdp stadig er en positiv vaerdi, fortsaette normal funktion af den lokale
generatoranordning til termisk energi (30) ved aktivering af ventilen, og

hvis Apzdp er en negativ vaerdi, lukke generatorventilen for termisk energi
(33) ved at sende et lukkesignal dertil og sende (S404) et startsignal til generatorpumpen

for termisk energi (34).
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Receive start signal | S300

Determining differential —~—— S302
pressure

l Neg.

l Pos.

S$312 —~4-  Opening valve I ' Start pump 1T~ S304
Setting a degree of . 1—— 38306
3314 —~- opening Ramping up speed
S316 ——— Controlling the valve Controlling the pump Ta5— 5308
Neg. Pos.| [Neg. Pos.
Determining differential | | [ | Determining differential 10
S318 —~F} pressure pressure ——S3

FIG. 3
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Receive startsignal | 5400

Determining differential -—~_— S402

pressure
l Neg.

l Pos.

S412 —~}  Opening valve ! Start pump T S404
A
Setting a degree of : 1T—— 5406
S414 —~J- opening Ramping up speed
S416 1~ Gontrolling the valve Controlling the pump  jeq 5408
Pos. Neg| |Pos. Neg.

Determining differential | | | | Determining differential S410

S418 —1- pressure pressure [

FIG. 4
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