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(57) Abstract: A closed loop heating system (1, 34, 38) comprises at least one closed fluid circuit (14, 15), at least one thermal
energy receiving unit (13, 31, 40) and at least one thermal energy releasing unit (5, 6, 8, 11, 36). The closed loop heating system
also comprises a heat pump (23), transferring thermal energy from at least one first part (22, 26) of said fluid circuit (14, 15) to at
least one second part (24, 29) of said fluid circuit (14, 15).
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Heating system

The invention relates to a closed loop heating system, comprising at least one
closed fluid circuit, at least one thermal energy receiving unit and at least one
thermal energy releasing unit. Additionally, the invention relates to a local

community heating net and/or to a district heating net.

District heating networks for heating houses and other buildings are well known,
in particular in certain countries. In such district heating nets, a thermal energy
transfer fluid (usually water and/or water vapour with some additives) is heated
at a central location. From there the fluid is distributed via pipes and sometimes
through intermediary heat exchangers or mixing loops to a plurality of buildings.
In these buildings, the hot fluid is used for general heating purposes. The hot
fluid is used for heating the rooms within the building (using a floor heating or

heaﬁng radiators, for example) as well as for heating up tap water, for example.

The centralized heating of the district heating network can provide efficiency
gains. In particular, waste heat of industrial applications and/or of electrical
power plants can be used for a useful purpose. This way, the use of primary

energy can be lowered.

The variety of heating applications in present buildings necessitates a relatively
high temperature at the transfer point to the connected building. As an exam-
ple, it is usually required that tap water is at least around 45°C to 60°C. To be
able to heat up the tap water to this temperature level an appropriate surplus
temperature is needed. Consequently, the temperature of the thermal transfer
fluid at the point of transfer to the connected building should be at a tempera-
ture of at least 60°C.

Such a high temperature, however, can result in high heat loss in the pipe net.
The higher the temperature is, the more thermal energy is lost on the way from

CONFIRMATION COPY
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the centralized heating unit to the connected building. Therefore, sophisticated
thermal insulation systems have to be provided, which increases the installation

costs for the district heating system.

Furthermore, in case of long pipes to remote buildings the temperature in the
pipes can drop below a suitable operation temperature. Hence large efforts
have to be made to update the long-distance part of the district heating system.
The temperature in the pipes can also drop below a suitable operation tempera-
ture when they supply buildings with small heat demand.

In US 4,187,982 A a heating system with a plurality of heat storage devices is
disclosed, in which thermal energy from a remote heating grid is stored during
off-peak hours, while the stored energy is retrieved during peak hours. Although
this unit can solve some problems, a high temperature at the transfer point of

the remote heating grid is still required.

In US 6,913,076 B1 is used to reuse waste heat which is set free in the indus-
trial applications. Heat is extracted from a waste fluid stream by use of heat
pump and transferred to heat exchanger, in which the temperature of an in-
bound fluid stream is elevated. Contrary to US 6,913,076 B1, district heating
networks require closed fluid circuits, to be efficient.

Therefore, the object of the invention is to provide for a heating system, which

can be used efficiently for district heating nets.

It is therefore suggest to design a closed loop heating system, comprising at
least one closed fluid circuit, at least one thermal energy receiving unit and at
least one thermal energy releasing unit in a way that at least one active thermal
energy transfer unit, transferring thermal energy from at least one first part of
said fluid circuit to at least one second part of said fluid circuit is provided. Al-
though it seems to be awkward to transfer thermal energy from one point to
another point in a closed fluid circuit, by doing this, many problems involved
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with district heating systems can be solved. This way, it is possible to decrease
the temperature (advertently or inadvertently) which has to be provided at the
transfer point from the long-distance part of the district heating system to the
connected building. Despite the lowering of the entry temperature, it is still pos-
sible to ‘provide for a high temperature for certain applications, like for providing
sufficiently hot tap water. It has to be understood that the applications, needing
a high temperature input level (above 40°C, 50°C, 60°C, 70°C or 80°C, for ex-
ample) are usually consuming only a part of the overall consumed thermal en-
ergy. The majority of the consumed thermal energy, however, is usually used
for heating rooms. Heating units for heating rooms (like heating radiators and
particularly floor heating systems), however, can usually already work efficiently
at much lower temperatures. For example, a temperature of the thermal energy
transfer fluid at the transfer point of only 40°C, 45°C, 50°C, 55°C, 60°C, 65°C,
70°C of 75°C can prove to be sufficient. This way it is possible to provide a
lower temperature at the transfer point. Such a reduced temperature can be
present essentially at all times. This way, the extent of the thermal insulation of
the district heating net can be reduced. Furthermore, additional consumers can
be added to an existing district heating net, even without adapting the existing
net in advance. However, it is also possible that the lower temperature is only
present from time to time. This way is possible to bridge peak time intervals
without any noticeable loss in the quality of the heating service. By the notion
"active thermal energy transfer unit" usually a device is meant, which is able to
transfer thermal energy against the normal direction of thermal diffusion, at
least from time to time. By the notion "thermal energy receiving unit" usually a
device is meant which is able to input thermal energy, at least from time to time.
This can be a simple heat exchanger. In principle, also a heating unit, like an
electrical heater or an oil heater is possible. By the notion "thermal energy re-
leasing unit" usually a device is meant which is able to output thermal energy,
at least from time to time. This can be a simple heat exchanger, a heating ra-

diator, a floor heating or the like.
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Preferably, the closed loop heating system is designed in a way that at Iéast
one thermal energy transfer fluid is provided within said closed fluid circuit,
preferably at least one thermal energy transfer fluid, having an elevated specific
heat coefficient. This way, it is possible to use the suggested closed loop heat-
ing system in connection with already existing district heating systems. There-
fore, the acceptance of the suggested system can increase considerably. Fur-
thermore, by using already available thermal energy transfer fluids, the respec-
tive thermal energy transfer fluid can be highly available on the market. Using
thermal energy transfer fluids, having an elevated specific heat, the heat trans-
fer capacity of the whole system can be very high. In particular, water can be
used as a thermal energy transfer fluid. Of course, any additives can be added
to the water for performing different technical functions, like the prevention of
corrosion or the like. Apart from a high specific heat coefficient, water is highly

available and comparatively cost efficient.

Furthermore it is possible to design the closed loop heating system in a way
that said active thermal energy transfer unit is at least partly transferring ther-
mal energy from a lower temperature energy reservoir to a higher temperature
energy reservoir. The notion “partly” can not only relate to the possibility that
only a fraction of the thermal energy is transferred by the thermal energy trans-
fer unit, but additionally and/or alternatively to the possibility that this transfer
takes only place from time to time. As a higher temperature energy reservoir
can be used, in particular a thermal reservoir, which is thermally coupled to a
device that needs a high (input) temperature.' For example, a hot tap water
generating system can be such a device that needs a high input temperature.

However, other devices are possible as well.

It is possible that at least one of said active heat transfer units is designed as a
heat pump and/or as a Peltier-element and/or as an adsorption machine. The
heaf pump can be particularly of a design, in which a refrigerant is moved in a
closed loop refrigeration circuit, wherein the refrigerant undergoes one or sev-
eral phase changes. Heat pumps of this design are readily available on the
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market for a relatively low price. In particular, since only a relatively small
amount of thermal energy has to be transferred by the active heat transfer unit,
the active heat transfer unit can be comparatively small. For example, an active
heat transfer unit with a heat transfer power in the order of ¥2 kW or 1 kW is
usually sufficiently large. Using a standard heat pump design, it is possible that
fhe compressor has to have a power of only 50 W, 60 W, 70 W, 80 W, 90 W or
100 W, for example. However, alternative active heat transfer unit designs are
possible as well and can even show specific advantages. Peltier-elements, for
example, usually do not comprise movable parts, so that such a design can
show a particularly long lifetime. Furthermore, such a device is generally very
silent. Adsorption machines on the other hand can prove to be useful as well.

As an example, they can be operated with a flame or another heat source.

Preferably, at least one of said thermal energy receiving units is designed as a
part of the district heating net, in particular as a heat exchanger, connecting on
a first side to said district heatihg net and on a second side to said fluid circuit.
This way, thermal energy from a district heating net can be used for the closed
loop heating system, while the respective thermal energy transfer fluids do not
have to be shared. Hence, it is possible to use'optimized thermal energy trans-
fer fluids, including equivalent fluids, which contain different additives. This way,
the efficiency of the systems involved can be further increased. Of course, by
using the thermal energy of the district heating net, the usual advantages of

district heating systems can be achieved.

Another possible design can be achieved, it is at least one of said thermal en-
ergy receiving units is designed as an external thermal energy source, in par-
ticular as a thermal collector and/or as an external heater. This way, thermal
energy can be introduced into the closed loop heating system, without taking
said thermal energy from said district heating net. This can be sensible for sev-
eral reasons. For example, it is possible to bridge a peak demand of the district
heating net, in which a thermal energy unit is very expensive. Also, a very cost
efficient and/or an environmentally friendly energy source (which might not be
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available all the time) can be used in addition to the thermal energy, provided
by the district heating net. Said external thermal energy source can in principle
supply any part of the closed loop heating system. In practical applications, the
external thermal energy source will be preferably placed in a part of the closed
fluid circuit, where the design parameters of the respective external thermal
energy soufce matches best with the respective part of the closed fluid circuit of
the closed loop heating system. This way, an external thermal energy source,
generating a high output temperature, will usually be placed in a high tempera-
ture part of the fluid circuit (e.g. a hot tap water heating unit). Of course, it is
also possible to connect the respective external thermal energy source to vary-
ing parts of the closed fluid circuit. This is particularly useful for external thermal
energy sources, showing a different output temperature over time (which is true
for thermal collectors, for example). This can be achieved by providing

switchable valves.

It is further possible to provide a plurality of closed loop heating systems which
are fluidly connected, in particular in a way to form a local community heating
net. This way it is possible to reduce the number of transfer points for thermal
energy in the district heating net. The single units of the closed loop heating
systems can be fluidly connected to each other or can be thermally connected
to each other (thus separating the fluids from each other). Of course, hybrid
forms also possible. By connecting the single units of the local community heat-
ing nét (thermally or fluidly), it is even possible to transfer heat energy from one
unit to another. For example, if only part of the buildings, forming the local
community heating net are provided with a thermal colleétor, it is possible that
the thermal energy, collected by these thermal collectors can be used by build-
ings, lacking thermal collectors. This way it is possible to concentrate the ar-
rangement of thermal collectors to sunny places, thus gaining optimum per-
formance of the local community heating net with reduced investments.

Preferably, the closed loop heating system is arranged in a way that said sec-
ond part of said fluid circuit is arranged and designed in a way to provide ther-
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mal energy for a hot water supply unit. This way, the elevated temperature,
provided by the active thermal energy transfer unit can be used for this pur-
pose. As already mentioned, providing hot tap water is a service, necessitating
a relatively high temperature in the order of 45°C or 60°C (or even higher).
Therefore the performance of the active thermal energy transfer unit can be

used for a service, which requires such an increased temperature.

It is possible that said first part of said fluid ciréuit is fluidly connected to a for-
ward line of said fluid circuit. By the notion "forward line", in particular thermal
energy transfer fluid has to be understood, coming directly from the at least one
thermal energy receiving unit, in particular from a thermal energy transfer point
between the long-distance part of the district heating system and the closed
fluid circuit (for example, a heat exchanger, coupling both parts thermally). This
way, the highest temperature that is readily available for the low temperature
thermal reservoir of the active thermal energy transfer unit is used as an input
for the low temperafure thermal reservoir. This way, the work, which has to be
performed by the active thermal energy transfer unit can be reduced to a mini-
mum. This way, the efficiency of the closed loop heating system can be in-
creased. In particular, the consumption of electrical energy can be reduced and

the active thermal energy transfer unit can be designed smaller.

Furthermore, it is possible to design said closed loop heéting system in a way
that the return fluid flow of said first part of said fluid circuit is at least partially
connected to a return line of said fluid circuit and/or to a thermal consumer,
preferably to a room heating system, in particular to a floor heating system. It
has to be understood that the temperature of the thermal energy transfer fluid,
leaving said first part of the fluid circuit is decreased by an amount, which de-
pends on the workload of the active thermal energy transfer unit. Preferably, the
return fluid flow is directed according to its temperature to an appropriate de-
vice. If the temperature of the thermal transfer fluid is very low, for example, it is
best to directly return it to the return line to heat it up again with heat, coming
from the district heating net. If the temperature of the return fluid flow is still
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relatively high (say 25°C, 30°C or 35°C), however, the remaining thermal en-
ergy within the thermal transfer fluid can still be used for a purpose, for example
for a floor heating. For switching between different modes, switchable valves
can be used. Of course, other possibilities exist. For example, the fluid flux of
the thermal energy transfer fluid could be increased during high load periods of
the active thermal energy transfer unit, thus increasing the outflow temperature
of the first part of the fluid circuit.

Another possible embodiments of said closed loop heating system can be
achieved if at least one of said thermal energy sources, in particular at least
one of said thermal collectors is at least partially thermally connected to said
second part of said closed loop heating system and/or to a hot water supply unit
and/or to a local community heating net and/or to a district heating net. This

. way, the thermal energy, provided by said thermal energy sources can usually

be used particularly effectively. This is, because said thermal energy sources
normally have an elevated or even a high output temperature. Such a higher
temperature (of above 55°C or 60°C, for example) can usually be directly used
for thermal consumers needing a higher input temperature, like a water heater
for providing hot tap water. By using (at least in part) the thermal energy, pro-
vided by said thermal energy sources, less thermal energy has to be moved by
said active thermal energy transfer unit. This way, energy can be saved, like
electrical energy for driving a heat pump unit. However, it is also possible to use
the thermal energy, provided by said thermal energy sources, for distributing
thermal energy over a district heating net and/or over a local community heating
net. This way, it is possible to heat up one building, using thermal energy that is
generated in another building. This is particular useful for thermal collectors, for
example, because usually some people like to have thermal collectors and
some don't this could be because thermal collectors are effective in certain lo-
cations and efficient in some or some other reason that could for example could
be aesthetics of the building. By distributing thermal energy over the network,
the best suited locations can be chosen for the thermal collectors, thus lowering

the investment and/or increasing the effectiveness of the network.
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Furthermore it is suggested to design and arrange said closed loop heating sys-
tem in a way that it can be operated at a reduced temperature level, in particu-
lar at the forward line and/or the return line. As already mentioned, by doing
this, energy losses can be decreased on the long-distance part of the district
heating net and/or the number of connected buildings can be increased, even
without expanding the district heating net. In particular, it is possible to choose
the temperature at the forward line to be as low as 35°C, 40°C, 45°C or 50°C.

Furthermore, it is suggested to design a local community heating net and/or a
district heating net in a way that at least one closed loop heating system ac-

cording to the previous description is provided.

The present invention and its advantages will become more apparent, when
looking at the following descripﬁon of possible embodiments of the invention,
which will be described with reference to the accompanying figures, which are

showing:

Fig. 1: a first embodiment of part of a heating system in a schematic view;
Fig. 2: a second embodiment of part of a heating system in a schematic view;
Fig. 3: a third embodiment of part of a heating system in a schematic view,
Fig. 4. a possible embodiment of a heat pump in a schematic view.

Fig. 5: a mixing loop

Fig. 6: a direct connection

For'simplifying the further discussion, in all figures temperature values are in-
cluded in the drawings. The values given are only examples of possible tem-
peratures and/or temperature ranges, and are not intended to limit the invention

in any way.

In Fig. 1, a first possible embodiment of a heating system 1, using thermal en-
ergy of a district heating net 3, is depicted. By heating system is to be under-
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stood the whole system this includes the whole system including the heating
plant and any substations and buildings connected to the system. For simplicity
the figures only shows part of the system. The heating system 1 is depicted

schematically.

The heating system 1 supplies the building 2 with thermal energy in several

ways:

Firstly, the heating system 1 supplies heat for heating the rooms within the
building 2. For doing this, two different heating>systems are provided in the ex-
ample, shown in Fig. 1. Firstly, heating radiators 5 (wherein in Fig. 1 only one
heating radiator 5 is shown) are supplied with thermal energy. Secondly, a floor
heaiing system 6 is also served by the heating system 1. Both heating radiators
5 and a floor heating system 6 can be arranged in a single room. Usually, how-
ever, certain rooms will be provided with heating radiators 5, while other rooms

will be provided with a floor heating system 6.

Secondly, the heating system 1 provides thermal energy for a hot water supply
system 7. The hot water supply system 7 is used for providing hot tap water 8,
which is used for different purposes, like for showering, bathing, hand washing,
dishwashers, washing machines or the like. In the embodiment shown, the hot
water supply system 7 comprises a heat storage unit 9 and a fresh water part
10. The two parts 9, 10 are thermally coupled by means of a heat exchanger
11. While this type of design shows some thermal losses due to the heat ex-
changer 11 involved, it has considerable hygienic advantages. This is particu-
larly important, if the hot tap water will be used for showering, drinking, tooth
brushing or the like. Due to the separate fresh water part 10, cold tap water 12
will be heated up in the heat exchanger 11 and will be dispensed immediately

afterwards through a water tap 8, for example.

As can be seen in Fig. 1, the heating system 1 of the building 2 is neither di-
rectly nor individually coupled to the district heating net 3. Instead, the district
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heating net 3 is thermally coupled to a local heating network 4 via a transfer
point heat exchanger 13 it could also be coupled via a mixing loop as shown in
figure 5 or simply directly connected to the district heating net as shown in fig-
ure 6. In the local heating net 4, several buildings 2, each comprising a heating
system 1, are interconnected to form a small local heating net 4, serving a clus-
ter of buildings 2, like a neighbourhood, a street or the like with thermal energy.
In the local heating net 4, the several heating systems 1 can be either con-
nected directly (allowing a fluid exchange, as depicted in Fig. 1), or can be con-

nected only thermally through heat exchangers.

As can be further seen from Fig.1, the district heating net 3 has a forward line
temperature of 80°C for the supply of the transfer point heat exchanger 13. The
return line temperature of the district heating net 3 is usually within a tempera-
ture interval of 20°C to 35°C. The fairly low return temperature is a result of the
invention. Today the forward line temperature is around 60-110°C and the re-

turn is normally around 30-50°C.

By means of the local heating net 4, a relatively large number of buildings 2 are
connected to the district heating net 3. In the example shown in Fig. 1, the
number of buildings 2 exceeds-the usually allowable number of buildings 2 for
the present design of the district heating net 3 and/or the transfer point heat
exchanger 13. This situation can easily occur in developing housing areas
and/or when the thermal load is particularly high (which can occur, for example,
in the morning hours, when the buildings 2 have to be heated up from night

temperature to day temperature).

Even in case of a high thermal load of the local heating net 4, the temperature
within the local heating network 4 can be maintained low. In the example
shown, the temperature of the heating fluid, leaving transfer point heat ex-
changer 13 through forward line 14 is at a level of only 40°C. The temperature
6f the heating fluid, flowing back to the transfer point heat exchanger 13
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through the return line 15 of the heating system 1 is at a temperature range of

some 10°C to some 30°C.

Due to the rather low temperature in forward line 14, not all heating services 5,
8 can be provided anymore by the heating fluid, coming directly out of the for-
ward line 14. In the presently depicted example, a floor heating system 6 can
still be directly operated with heating fluid, coming from forward line 14 at a
temperature of 40°C. On the contrary, with floor heating systems 6, even a
temperature of 40°C can prove to be too high. Therefore, a fluid mixing loop 16
is provided for conditioning the heating fluid, going via pipe 19 to the floor heat-
ing system 6. The fluid mixing loop 16 as such is well known in the state of the

“art. In principle, several valves 17, 17a, 17b, a temperature sensor 48 and a

pump 18 are provided, to mix warmer and colder heating fluid in a way that the
temperature of the heating fluid, entering the floor heating system 6 through
feed line 19 has an acceptable temperature level. However, in the example of
Fig. 1, not only heating fluid, coming back from the floor heating system 6
through return line 20 (therefore being at a lower temperature) is mixed with hot
heating fluid coming from transfer point heat exchanger 13, but also heating
fluid, coming from an interconnecting line 21 is used for mixing. The tempera-
ture in the interconnection line 21 is normally between the (somewhat higher)
temperature in the local heating net forward line 14, and the (somewhat lower)
return temperature from the floor heating. The placement of the joint of the in-
terconnection line 21 with the mixing loop secures, that the medium tempera-
ture water from the interconnection line 21 has higher priority than the water
from return line 20. Thus water flow from local net forward line 14 is saved, and
température of return line 15 is lowered. The interconnecting line 21 is con-
nected to the low-temperature part 22 of heat pump 23. This will be described

in more detail later.

Other services of the heating system 1, however, have to be supplied at a
higher temperature level. Such services can be, for example, standard heat
radiators 5 and/or a hot water supply system 7 for the supply of hot tap water 8.
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The temperature level varies and especially on cold weather there is a demand
for higher temperature to radiators where in relatively warm weather the tem-
perature in the radiators can be as low as 40°C. To be effective, such systems
usually need a feed line 25 temperature level of at least some 50°C to 55°C (or
higher). Otherwise, the hot tap water, coming out of a water tap 8 would be too

cold, for example.

This is actually the reason, why district heating systems according to state of
the art do require a supply temperature level of some 60°C or higher. Another
reason for the high temperature is that high temperatures reduce biological pol-

lution problems like bacteria this could for example be legionella.

However, in the presently shown heating system 1, the low-temperature at the
forward line 14 (coming directly from transfer point heat exchanger 13) is not
problematic anymore. This is because of the heat pump 23, provided in the
heating system 1. The heat pump 23 comprises and connects a low-
temperature part 22 and a high-temperature part 24 (see also figure 4). The
low-temperature part 22 of the heat pump 23 is supplied with thermal energy,
coming from the transfer point heat exchanger 13. The thermal energy of the
heafing fluid is transferred to an evaporator part 26 of the refrigerant circuit 27
of the heat pump 23 (compare with figure 4). In the evaporator part 26 of the
heat pump 23, heat is absorbed by the evaporating refrigerant. The refrigerant
is compressed by the compressor 28 and transferred to a condenser part 29 of
the refrigerant circuit 27. In the condenser part 29 of the heat pump 23, heat is
fransferred through a heat exchanger to another fraction of the heating fluid,
coming from the transfer point heat exchanger 13 through forward line 14.
There, the relatively low temperature of 40°C is raised to a usable temperature
level of around 50° to 55°C. This constitutes the high-temperature part 24 of the
heat pump 23.

From the high-temperature part 24 of the heat pump 23, the refrigerant is led

through a throttle valve 33 back to the evaporator part 26. The pressure de-
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creases in throttle valve 33, causes the temperature of the refrigerant to drop,
so that the refrigerant can absorb thermal energy from the heating fluid, flowing
through the low-temperature part 22. Since the temperature of the heating fluid,
exiting the low-temperature part 23 through interconnecting line 21 is lowered
by the work of the heat pump 23, the heating fluid can be used in the fluid mix-
ing loop 16 of the floor heating system 6. If, however, the temperature of the
heating fluid is not suitable for use in the mixing loop, the heating fluid can be
directly in full or partially returned to the return line 15 leading to the transfer

point heat exchanger 13 by opening valve 17a and closing valve 17b.

The heating fluid exiting the high-temperature part 24 of the heat pump 23
through a fluid line 30 can be used for heating up a heat storage tank 32 of a
heat storage unit 9 and/or for supplying thermal consumers like a hot water
supply system 7 or heating radiators 5. For improving the service quality of the
heating system 1 even further, it is possible to provide for additional heaters 31.
In the example shown, an additional heater 31 is arranged within the heat stor-
ége tank 32 of the heat storage unit 9.

The radiators 5 can also be supplied from the forward line 14 this is controlled -
by the valves 53 and 54. Some radiators can operate with 40°C for most of the
year. Only when the heat demand is high during winter it is necessary to supply

higher temperature fluid to the radiators 14.

Is to be noted that the main thermal consumer of the heating system 1 is the
floor heating unit 6. Services, which need a hig‘h input temperature (like the hot
water supply system 7), on the other hand, are usually using an small part of
the overall thermal load. This is because they are usually used only from time to
time. Therefore, the heat pump 23 can usually be designed with the relatively
low heat transfer capability. In the example, shown in Fig. 1, the electrical
power of the heat pump 23 is around 70 W. This transfers into a heat transfer
capability of around 0.5 kW. As can be seen by the numbers, a thermal pump

23 of the size of a standard compressor for refrigerators can be used for this. In



WO 2010/102626 PCT/DK2010/000027

10

15

20

25

30

15

case the power of the heat purrip 23 is exceeded, the additional heater 31 can

come up for the missing heating power, for example.

It should be mentioned that supplying heat radiators § with the high-
temperature heating fluid, heated by means of a heat pump 23 is energetically
inferior to supplying a floor heating system 6 with lower temperature heating
fluid. Sometimes, however, heating radiators 5 might not be avoidable. When
refurbishing a house, for example, it might not be possible to install a floor heat-

ing system 6 in all rooms of the existing building.

Of course, the described heating system 1 can also be advantageously em-
ployed, when the forward temperature of the local net 14 is so high that it is not
needed to operate the heat pump. In this case, the heat pump 23 can be
switched off, so that the heating fluid, coming from transfer point heat ex-
changer 13 through forward line 14 is in some sense thérmally connected di-
rectly to the heat storage unit 9 and/or the heating radiators 5. The heating sys-
tem 1 described herein could be used as a fallback position, for example when
the district heating system or local heating system is operated with low tem-

perature due to expensive peak load fuel such as oil or gas.

In Fig. 2, another example of the heating system 34 of the building 2 is shown.
The heating system 34 is essentially supplied with thermal energy through a
district heating net 3. Similar to the situation shown in Fig. 1, the heating system
34 of the building 2 is fluidly connected to a heating system 34 of other building
2 th'rough a local heating net 4.

The design of the presently shown heating system 34 is quite similar to the
heating system 1 of Fig. 1. In the presently shown heating system 34, no heat-
ing radiators 5 are provided anymore in the heat storage unit 35. However, it is
clear to the person skilled in the art that such heating radiators 5 can easily be

connected to the forward line 14.
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As compared to the heating syétem 1 of Fig. 1, the heat storage unit 35 is de-
signed different with focus on a lower return temperature. This is done by pro-
viding a pre-heating heat exchanger 36 in the heat storage unit 35. Fresh water,
coming from the cold tap water line 12, and having a temperature of around
10°C to 20°C is first led through the pre-heating heat exchanger 36. Here it is
heated up to an intermediary level of some 35°C by heating fluid, coming
through the forward line 14 from transfer point heat exchanger 13. The heating
is performed by the preheating heat exchanger 36, so that the local heating net
4 and the heat storage unit 35 are fluidly decoupled. As can be seen from Fig.
2. even an intermediary temperature line 37 can be provided for the supply of
the pre-heating heat exchanger 36. Here, return heating fluid, coming from the
return line 20 of the floor heating system 6 and being at a temperature level of
around 20°C to 30°C is used for the initial heating of the fresh cold tap water
12.

Of course, if the temperature of the water inside the hot tap water tank 49 is
very low (in particular lower than 35°C to 40°C), water can be circulated in the
heat storage unit 35 by means of pump 18, to be heated up (at least in part) by
preheating heat exchanger 36. At some point, the circulating water will be ther-
mally decoupled from the pre-heating heat exchanger 36 which can be done by
closing the forward line 46 of the pre-heating heat exchanger 36 and/or by pass
line 47 the pre-heating heat exchanger 36 on the heat storage unit side 35 by
switching appropriate three way valve 55. After this, heat pump 23 will be
switched on. This will enable the heating system 34 to increase the temperature
in the heat storage unit 35 to a temperature level of e.g. 60°, exceeding the
temperature of the heating fluid, coming in from the transfer point heat ex-

changer 13 via forward line 14.

Of course, it is also possible to switch on the heat pump 23, even if the tem-
perature in the heat storage unit 35 is still below the temperature of the heating
fluid in forward line 14. This way, the heating system 34 might be a little bit less

efficient, but the heat storage unit 35 could heat up faster.
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As is indicated in Fig. 2, due to the pre-heating heat exchanger 36, the electric-
ity consumption of the heat pump' 23 can be reduced. Furthermore, in Fig. 2 the
heat storage unit 35 is fluidly coupled to the tap water part 8. It is obvious to a
person skilled in the art, that a tap water part 8, which is fluidly separated from

the heat storage unit 35 is possible as well.

In Fig. 3, another possible modification of the heating system 38 for a building 2
is shown in a schematic way. Once again, the heating system 38 is thermally
supplied by a district heating net 3 via a transfer point heat exchanger 13. A
plurality of buildings 2, each provided with the heating system 38, are con-
nected to form a local heating network 4. The presently shown heating system
38 resembles the heating system 34, shown in Fig. 2. However, the heating
system 38 comprises a solar energy collecting unit 39. The solar energy collect-
ing unit 39 comprises a thermal collector 40, being able to heat up a heating

fluid with the aid of incoming solar radiation.

As can be seen in Fig. 3, the thermal collector 40 forms part of a fluid circuit 41
of the solar energy collecting unit 39. The fluid circuit 41 can be switched to dif-
ferent circuit patterns by a three way valve 42. In one of the possible patterns,
the heating fluid within fluid circuit 41 is led through a heating spiral 43 of a hot
tap water tank 49 of a heat storage unit 35, after being heated by the thermal
collector 40. The non-return valve 45 secures that the flow will not reverse when
the pump 50 is shut off. Since a working thermal collector 40 has an outflow -
temperature in the region of typically 50°C to 80°C, the thermal collector 40 can
hence be used to heat up the water in the hot tap water tank 49 directly. This
way, the héat pump 23 can work at a lower level or can even be switched off,

thus saving electrical energy.

In another circuit pattern, the hot tap water tank 49 can be bypassed by the
fluid circuit 41. In this state of the fluid circuit 41, thermal energy, generated by
the thermal collector 40 (and not used by the heating system 38 of the building
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2) can be output to the local heating net 4 via sharing heat exchanger 44. This
way, thermal energy collected by thermal collector 40 can be shared with other
buildings 2 through the local heating network 4.

Fig. 5 shows way of coupling the local heating net 4 to the district heating net 3.
The pump 51 provides that when the valve 52 is open the heating fluid is drawn
from the return line 15 and mixed with the feeding line from the heating plant.
By regulating the valve 52 it can be secured that the temperature of the feeding

line 14 is constant and at a desired temperature.

Fig. 6 shows a way of connecting the local heating net 4 to the district heating
net 3. Here the coupling is direct and there are no means for regulating the flow

or the temperature.
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Claims

1. Closed loop heating system (1, 34, 38), comprising at least one closed fluid

circuit (14, 15), at least one thermal energy receiving unit (13, 31, 40) and
at least one thermal energy releasing unit (5, 6, 8, 11, 36), characterized by
at least one active thermal energy transfer unit (23), transferring thermal
energy from at least one first part (22, 26) of said fluid circuit (14, 15) to at
least one second part (24, 29) of said fluid circuit (14, 15).

. Closed loop heating system (1, 34, 38) as claimed in claim 1, characterised

in that at least one thermal energy transfer fluid is provided within said
closed fluid circuit (14, 15), preferably at least one thermal energy transfer

fluid, having an elevated specific heat coefficient.

. Closed loop. heating system (1, 34, 38) as claimed in claim 1 or 2, character-

ized in that said active thermal energy transfer unit (23) is at least partly
transferring thermal energy from a lower temperature energy reservoir (22,
26) to a higher temperature energy reservoir (24, 29).

. Closed loop heating system (1, 34, 38) as claimed in any of the preceding

claims, characterized in that at least one of said active heat transfer units
(23) is designed as a heat pump (23) and/or as a Peltier-element and/or as

an adsorption machine.

. Closed loop heating system (1, 34, 38) as claimed in any of the preceding

claims, characterised in that at least one of said thermal energy receiving
units (13, 31, 40) is designed as a part of district heating net (3), in particu-
lar as a heat exchanger (13), connecting on a first side to said district heat-

ing net (3) and on a second side to said fluid circuit (14, 15).
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6. Closed loop heating system (1, 34, 38) as claimed in any of the preceding
claims, characterised in that at least one of said thermal energy receiving
units (13, 31, 40) is designed as an external thermal energy source (31,
40), in particular as a thermal collector (40) and/or as an external heater
(31).

7. Closed loop heating system (1, 34, 38) as claimed in any of the preceding
claims, characterised in that a plurality of closed loop heating systems (1,
34, 38) are fluidly connected, in particular in a way to form a local commu-
| nity heating net (4).

8. Closed loop heating system (1, 34, 38) as claimed in any of the preceding
claims, characterised in that said second part (24, 29) of said fluid circuit
(14, 15) is arranged and designed in a way to provide thermal energy for a

hot water supply unit (8, 9, 35).

9. Closed loop heating system (1, 34, 38) as claimed in any of the preceding
claims, characterized in that said first part (22, 26) of said fluid circuit (14,
15) is fluidly connected to a forward line (14) of said fluid circuit (14, 15).

10.Closed loop heating system (1, 34, 38) as claimed in any of the preceding
claims, characterized in that the return fluid flow (15, 21) of said first part
(22, 26) of said fluid circuit (14, 15) is at least partially connected to a return
line (15) of said fluid circuit (14, 15) and/or to a thermal consumer (5, 6, 8,
9, 11, 35, 44), preferably to a room heating system (5, 6), in particular to a

floor heating system (6).

11.Closed loop heating system (1, 34, 38) as claimed in any of the preceding
claims, characterised in that at least one of said thermal energy sources
(31, 40), in particular at least one of said thermal collectors (40) is at least
partially thermally connected to said second part (24, 29) of said closed
loop heating system (1, 34, 38) and/or to a hot water supply unit (8, 9, 35)
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and/or to a local community heating net (4) and/or to a district heating net

3).

12.Close loop heating system (1, 34, 38) as claimed in any of the preceding
claims, characterized in that the system is designed and arranged to be op-
erated at a reduced temperature level, in particular at the forward line (14)

and/or at the return line (15).

13.Closed loop heating system (1, 34, 38), comprising at least one closed fluid
circuit (14, 15), at least one thermal energy receiving unit (13, 44) and at
least one thermal energy releasing unit (5, 6, 8, 11, 36), characterized by at
least one active thermal energy transfer unit (23), transferring thermal en-
ergy from said fluid circuit (14, 15) to a second fluid circuit (12).

14.Close loop heating system (1, 34, 38), as claimed in claim 13, characterized
in that the closed fluid circuit (14, 15) is thermally connected with the sec-
ond fluid circuit (12).

15.Close loop heating system (1, 34, 38) as claimed in claim 14, characterized
in that the closed fluid circuit (14, 15) is thermally connected via the thermal

energy releasing unit (36) with the second fluid circuit (12).

16.Local community heating net and/or district'heating net, characterized by at
least one closed loop heating system (1, 34, 38) according to any of claims
1to 14. ' ’
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