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HEAT PUMP SYSTEM

The invention relates to a heat pump system according to the
preamble of patent claim 1.

A heat pump system of the type mentioned in the introduction
is known from document US 2012/0304677 Al.

A heat pump system of the type mentioned in the introduction
is also known from Figure 2 of the patent document DE 10 2015
114 474 Al. This heat pump system consists of a heat pump and
a heat sink, wherein the heat sink is designed as a heating
circuit carrying the heating circuit medium and as a hot
water tank, wherein the heat pump is designed in a first
operating mode referred to as normal operation for supplying
ambient heat to the heat sink, and a buffer storage tank that
can be loaded with heat by the heat pump is designed in a
second operating mode referred to as defrosting mode for
supplying heat to the heat pump. In this solution, the heat
pump is designed as a so-called split device with an outer
and inner unit (i.e. two system parts) and the heat sink as a
heating circuit. In the solution according to the invention
described below, this can also be precisely the case, but it
is also perfectly possible that, on the one hand, the heat
pump is designed as a pure inner unit and, on the other hand,
the heat sink 1is designed optionally as a heating circuit
and/or as a hot water tank.

The object of the invention is to improve a heat pump system
of the type mentioned in the introduction. In particular, the
efficiency of such a heat pump system should be further
increased.
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This object is achieved with a heat pump system of the type
mentioned in the introduction through the features listed in
the characteristic of patent claim 1.

According to the invention, it is therefore provided that a
switching device (4) integrated in the heat pump (1) 1is
provided for switching between the operating modes for the
heating circuit medium, and that a valve for selectively
supplying the heating circuit medium to the heating circuit
and/or to the hot water tank 1is connected downstream of a
first outlet of the switching device as seen in the direction
of flow of the heating circuit medium.

Other advantageous embodiments result from the dependent
patent claims.

In the interest of completeness, reference is also made to
the following documents CH 607 719 A5 and AU 2013245437 Al,
in which either a heat sink or a storage tank is missing
compared to patent claim 1.

The heat pump system according to the invention including its
advantageous embodiments in accordance with the dependent
patent claims is explained in more detail below based on the
graphic representation of a preferred exemplary embodiment.

In the graphic representation

Figure 1 schematically shows the heat pump system
according to the invention with a storage tank
and with a heating circuit and hot water tank.

The heat pump system illustrated in Figure 1 consists in a
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known manner firstly of a heat pump 1 and a heat sink 2. The
heat sink 2 is in this case designed as a heating circuit 2.1
and as a hot water tank 2.2. Furthermore, the heat pump 1 is
designed in a first operating mode referred to as normal
operation for supplying ambient heat to the heat sink 2, and
a buffer storage tank 3 that can be loaded with heat by the
heat pump 1 is designed in a second operating mode referred
to as defrosting mode for supplying heat to the heat pump 1.

It is furthermore provided that the storage tank 3, which
preferably has a capacity for heating circuit medium of up to
40 litres, 1is designed to be integrated in the heat pump 1.
As can be seen from Figure 1, it is particularly preferably
provided in this case that the heat pump 1 has a cuboid
housing and the buffer storage tank 3 is arranged in this
housing.

Furthermore, a switching device 4 integrated in the heat pump
1 is provided for switching between the operating modes for
the heating circuit medium. This preferably comprises a
valve, in particular, as illustrated, a preferably
electrically operated three-way valve (optionally changeover
valve or mixing valve).

Thanks to the switching device 4, it is possible in this case
to flow through the storage tank 3 independently of the heat
sink 2. The storage tank 3 can thus be loaded with as much
energy as 1s necessary for the defrosting process. The
temperature level in the storage tank 3 is thus precisely
optimized for the defrosting process. Impairments of the
temperature level due to heating circuits, pipes,
intermediary hot water tanks or the 1like are circumvented,
increasing the efficiency of the system.
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It is now essential, as illustrated in Figure 1, that an
input 5.1 of a preferably electrically operated valve 5 for
selectively supplying the heating circuit medium to the
heating circuit and/or to the hot water tank is connected
downstream of a first outlet 4.1 of the switching device 4 as
seen in the direction of flow of the heating circuit medium.
The valve 5 is in this case likewise preferably designed as a
three-way valve (optionally changeover or mixing valve).
Moreover, it can particularly preferably be provided that the
valve 5 and the switching device 4 are identical in
construction, i.e. the same component is used twice.

Furthermore, it is firstly provided in a way known per se
that the heat pump system has a heat exchanger 6 operating as
a condenser and through which a heating circuit medium flows.
It is particularly preferably provided in this case according
to the invention that the switching device 4, as seen in the
direction of flow of the heating circuit medium, is designed
downstream of an outlet 6.1 of the heat exchanger 6 by means
of its inlet 4.3 and upstream of an inlet 3.1 of the buffer
storage tank 2 by means of a second outlet 4.2.

It is further particularly preferably provided that an outlet
3.2 of the buffer storage tank 3, as seen in the direction of
flow of the heating circuit medium, is designed upstream of
an inlet 6.2 of the heat exchanger 6.

Moreover, it is particularly preferably provided that the
heating circuit 2.1 is designed to be hydraulically
connected, on the one hand, to a first outlet 5.1 of the
valve 5 and, on the other hand, to an inlet 6.2 of the heat
exchanger 6. Furthermore, it 1is preferably provided that the
hot water tank 2.2 is designed to be hydraulically connected,
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on the one hand, to a second outlet 5.2 of the valve 5 and,
on the other hand, to an inlet 6.2 of the heat exchanger 6.

If the heat pump system, as illustrated in Figure 1, consists
of two system parts connected to one another, one of which is
arranged in a building and the other outside the building, it
is further, as illustrated, particularly preferably provided
that the buffer storage tank 3 is arranged in the system part
arranged in the building.

Finally, it 1is particularly preferably provided that a
heating circuit pump 7 is arranged between the outlet 6.1 of
the heat exchanger 6 and the switching device 4 for

circulating the heating circuit medium.

The heat pump system according to the invention functions as
follows:

In normal operation, a refrigerant of +the heat pump 1
absorbs ambient heat at a comparatively low temperature
level via the external wunit (the evaporator with fan is
shown schematically in Figure 1). The refrigerant is then
transported to the heat exchanger 6, operating as a
condenser, by the circulation pump which can be seen in
Figure 1 in order to transfer the heat, which is then at a
higher temperature level thanks to the compression, to the
heating circuit medium. The refrigerant is then expanded in
a known manner via the throttle illustrated in Figure 1,

before returning to the evaporator.

The heating circuit medium is delivered with the help of the

pump 7. From the heat exchanger 6, it first of all reaches
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the switching device 4, which passes the heating circuit
medium directly on to the valve 5 in normal operation. As
required, the heating circuit medium is then transported to
the heating circuit 2.1 and/or to the hot water tank 2.2.
via the outlets 5.1 and 5.2. From there, the cooled heating
circuit medium then returns to the heat exchanger 6 via the

inlet 6.2 so that the circuit is finally closed.

Given that the external unit of such a heat pump system
tends to ice wup in <certain weather conditions, it is
necessary to defrost it every now and then. This is done in
a known manner first of all by reversing the heat pump
circuit, i.e. the evaporator is now used as condenser and

the heat exchanger 6 as evaporator.

It is now essential for the heat pump system according to
the invention that the heat for the defrosting process is
not extracted from the heat sink 2, i.e. in particular from
the heating circuit 2.1 and/or the hot water tank 2.2, but
rather from the storage tank 3, which is specially provided
for this purpose and integrated in the housing of the heat
pump 1, and which has already been supplied with warm
heating circuit medium during normal operation, preferably
at the end of normal operation, i.e. a tank of warm heating
circuit medium is already created during normal operation,
and is then available in defrosting mode as a heat source

for defrosting the evaporator working as a condenser.
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PATENTKRAYV

1. Varmepumpeanlaeg, omfattende en varmepumpe (1) og en varmeforbruger
(2), hvor varmeforbrugeren (2) er udformet som varmekredslob (2.1), som leder
varmekredslobsmedium, og som varmtvandstank (2.2), hvor varmepumpen (1) i
en forste driftsart, som betegnes som normaldrift, er udformet til tilforsel af
omgivelsesvarme til vareforbrugeren (2), og en buffertank (3), som kan lades med
varme fra varmepumpen (1), i en anden driftsart, som betegnes som afrimnings-
drift, er udformet til tilfarsel af varme til varmepumpen (1), hvor buffertanken (3) er
udformet integreret i et hus i varmepumpen (1),

kendetegnet ved,

at der til omkobling mellem driftsarterne til varmekredslgbsmediet er tilveje-
bragt en omkoblingsindretning (4), som er integreret i varmepumpen (1), og
at der nedstroams fra en farste udgang (4.1) i omkoblingsindretningen (4) set
i varmekredslagbsmediets stramningsretning er tilvejebragt en ventil (5) til
valgfri tilforsel af varmekredslobsmediet til varmekredslabet (2.1) og/eller til

varmtvandstanken (2.2).

2. Varmepumpeanlaeg ifolge krav 1, hvor dette omfatter en varmeveksler (6),
som arbejder som kondensator og gennemstrgmmes af et varmekredslgbs-
medium,

kendetegnet ved,

at omkoblingsindretningen (4) set i varmekredslgbsmediets stramningsretning er
udformet nedstrams fra en udgang (6.1) i varmeveksleren (6) og med en anden
udgang (4.2) opstrems fra en indgang (3.1) i buffertanken (2).

3. Varmepumpeanlag ifelge krav 2,
kendetegnet ved,
at en udgang (3.2) i buffertanken (3) set i varmekredslagbsmediets stremnings-

retning er udformet opstrams fra en indgang (6.2) i varmeveksleren (6).
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4.  Varmepumpeanleaeg ifglge krav 1 og 2,

kendetegnet ved,

at varmekredslobet (2.1) er udformet hydraulisk forbundet pa den ene side med
en fgrste udgang (5.1) i ventilen (5) og pa den anden side med en indgang (6.2) i

varmeveksleren (6).

5.  Varmepumpeanlaeg ifelge krav 1 og 2,

kendetegnet ved,

at varmtvandstanken (2.2) er udformet hydraulisk forbundet pa den ene side med
en anden udgang (5.2) i ventilen (5) og pa den anden side med en indgang (6.2) i

varmeveksleren (6).

6. Varmepumpeanlaeg ifalge et af kravene 1 til 5, hvor dette bestar af to ind-
byrdes forbundne anlaegsdele, hvoraf en er placeret i en bygning og en udenfor
bygningen,

kendetegnet ved,

at buffertanken (3) er placeret i den i bygningen placerede anleegsdel.

7. Varmepumpeanlaeg ifelge et af kravene 1 til 6,
kendetegnet ved,

at buffertanken (3) har en kapacitet pa maksimalt 40 liter.

8. Varmepumpeanlaeg ifglge et af kravene 1 til 7,

kendetegnet ved,

at varmepumpen (1) omfatter et blokformet hus, og buffertanken (3) er placeret i
dette hus.
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