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(54) HEATING INSTALLATION
(57) A heating installation comprising a heat pump
(10) with:

- a working medium circuit (11) with an evaporator (12),
a condenser (13), a compressor (14) and an expansion
valve (15);

- afirst heat exchanger (21) having a first side (21a) con-
nected to the working medium circuit between the com-
pressor (14) and the condenser (13) in order to transfer
heat from the working medium of the heat pump to the

medium in a circuit (C3); and

- a second heat exchanger (22) having a second side
(22b) connected to the working medium circuit between
the evaporator (12) and the compressor (14) in order to
transfer heat from a medium on its first side (22a) to the
working medium of the heat pump to thereby increase
the temperature of the working medium to a temperature
considerably higher than the prevailing evaporation tem-
perature of the working medium in the evaporator (12).

_____

C1

9 7b

Fig 1

Processed by Luminess, 75001 PARIS (FR)



1 EP 4 464 944 A1 2

Description
FIELD OF THE INVENTION AND PRIOR ART

[0001] The present invention relates to a heating in-
stallation according to the preamble of claim 1.

[0002] Heating installations with a liquid to liquid heat
pump that utilizes heat energy from a liquid medium cir-
culating in a first circuit connected to the input side of the
heat pump in order to satisfy different types of heating
demands are previously known in various configurations.
Such a heating installation may for instance be used in
order to heat air and tap hot-water in a building. A heating
installation of this type is previously known from WO
2014/184184 A1.

[0003] The heating installation disclosed in WO
2014/184184 A1 comprises a first heat pump for supply-
ing heat to a liquid medium in a second circuit via the
condenser of the first heat pump, wherein this second
circuit is provided with radiators for heating the air within
abuilding. Aheat exchanger connected between the con-
denser and the expansion valve of the first heat pump is
used for transferring heat from the working medium of
the first heat pump to a medium in a third circuit, wherein
a second heat pump is arranged in the third circuit and
configured to provide heat for final heating of tap hot-
water by absorbing heat energy from the medium in the
third circuit.

OBJECT OF THE INVENTION

[0004] The object of the presentinvention is to provide
a heating installation of the above-mentioned type that
has a new and favourable design.

SUMMARY OF THE INVENTION

[0005] According to the invention, said object is
achieved my means of a heating installation having the
features defined in claim 1.

[0006] The heating installation according to the inven-
tion comprises:

- afirst circuit containing a medium;

- asecond circuit containing a medium;

- athird circuit containing a medium;

- aheat pump, which has an input side connected to
the first circuit and an output side connected to the
second circuit and which is configured to heat the
medium in the second circuit by absorbing heat en-
ergy from the medium in the first circuit, the heat
pump comprising a working medium circuit that com-
prises an evaporator, a compressor, a condenser
and an expansion valve, wherein:

¢ the evaporator is connected to the first circuit in
order to allow heat exchange between the me-
dium in the first circuit and a working medium in
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the working medium circuit via the evaporator,

* thecondenseris connected to the second circuit
in order to allow heat exchange between the
working medium in the working medium circuit
and the medium in the second circuit via the con-
denser,

* the expansion valve is arranged in the working
medium circuit between a working medium out-
let of the condenser and a working medium inlet
of the evaporator, and

* the compressor is arranged in the working me-
dium circuit between a working medium outlet
of the evaporator and a working medium inlet of
the condenser; and

- an electronic control device for controlling the heat
pump.

[0007] Said heatpump comprises a first heat exchang-
er with a first side and a second side, wherein the first
side is connected to the working medium circuit of the
heat pump between a working medium outlet of the com-
pressor and the working medium inlet of the condenser
and the second side is connected to the third circuit. This
first heat exchanger is configured to transfer heat from
the working medium in the working medium circuit of the
heat pump to the medium in the third circuit. The heat
transferred to the medium in the third circuit may for in-
stance be used for final heating of tap hot-water but may
also be used for any other suitable purpose.

[0008] Said heat pump also comprises a second heat
exchanger with a first side and a second side, wherein
the second side of the second heat exchanger is con-
nected to the working medium circuit of the heat pump
between the working medium outlet of the evaporator
and a working medium inlet of the compressor. This sec-
ond heat exchanger is configured to transfer heat from
a medium on its first side to the working medium in the
working medium circuit of the heat pump to thereby in-
crease the temperature of the working medium to a tem-
perature above the prevailing evaporation temperature
of the working medium in the evaporator. The heating
installation comprises a circulation pump for controlling
the flow of medium through the first side of the second
heat exchanger.

[0009] The heating installation further comprises at
least one temperature sensor configured to measure a
temperature that reflects said temperature increase of
the working medium in the second heat exchanger and
at least one pressure sensor configured to measure a
pressure in the working medium circuit of the heat pump
that corresponds to the prevailing evaporation pressure
of the working medium in the evaporator. The electronic
control device is configured to receive measuring values
from said at least one temperature sensor and said at
least one pressure sensor, wherein, in an operating sit-
uation when there is a need to heat the medium in the
third circuit, the electronic control device, in dependence
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on measuring values from said sensors, is configured to
control the flow of medium through the first side of the
second heat exchanger by controlling said circulation
pump such that the working medium is heated in the sec-
ond heat exchanger to a temperature that is 10-60 °C
higher than the prevailing evaporation temperature of the
working medium in the evaporator.

[0010] Thus, when flowing through the second side of
the second heat exchanger, the working medium is in
said operating situation heated, under the effect of heat
from the medium flowing through the first side of the sec-
ond heat exchanger, to a temperature level that is con-
siderably higher than the normal evaporation tempera-
ture of the working medium. The electronic control device
is preferably configured to control the flow of medium
through the first side of the second heat exchanger such
that the working medium is heated to a temperature in
the range of 15-40 °C in the second heat exchanger.
[0011] Thus, in said operating situation, the second
heat exchanger is used in order to raise the temperature
of the vaporized working medium that flows between the
evaporator and the compressor of the heat pump to a
temperature that is considerably higher than the prevail-
ing evaporation temperature of the working medium. The
temperature of the working medium is thereafter in-
creased to a much higher temperature level when the
pressure of the vaporized working medium is increased
by the compressor. The heat energy boost in the working
medium downstream of the compressor that is derived
from the increase in the temperature of the working me-
dium in the heat exchanger upstream of the compressor,
i.e. said second heat exchanger, is extracted by means
of the heat exchanger downstream of the compressor, i.
e. said first heat exchanger, and utilized for a suitable
heating purpose, for instance in order to achieve final
heating of tap hot-water. Said heat energy boost will
make it possible to achieve a required final heating of tap
hot-water under the effect of heat energy derived from
the heat pump via the first heat exchanger without re-
quiring any additional heat pump for improving the ther-
mal quality of this heat energy, and it will hereby be pos-
sible to achieve final heating of tap hot-water in an energy
efficient manner.

[0012] Itis a well-known fact that the evaporation tem-
perature of the working medium in an evaporator of a
heat pump is proportional to the evaporation pressure of
the working medium in the evaporator. It also a well-
known fact the pressure is the same throughout the low-
pressure side of the working medium circuit of a heat
pump, i.e. in the part of the working medium circuit locat-
ed between the working medium outlet of the expansion
valve and the working medium inlet of the compressor.
Thus, as well-known to a person skilled in the art, the
prevailing evaporation temperature of the working medi-
um in the evaporator of a heat pump may be established
based on a measuring value that represents the prevail-
ing pressure in the working medium circuit at any position
between the working medium outlet of the expansion
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valve and the working medium inlet of the compressor.
[0013] The prevailing evaporation temperature estab-
lished inthe above-mentioned manner may be compared
by the electronic control device with a temperature value
representing the temperature of the working medium
flowing out of the second side of the second heat ex-
changer to thereby ensure that the working medium is
heated in the second heat exchanger to the desired ex-
tent. Said temperature value may for instance be estab-
lished by means of a temperature sensor that is config-
ured to measure the temperature of the working medium
in the working medium circuit at a position between the
second side of the second heat exchanger and the work-
ing medium inlet of the compressor. As an alternative,
the temperature increase of the working medium when
flowing through the second side of the second heat ex-
changer may be established based on the drop in tem-
perature of the medium flowing through the first side of
the second heat exchanger, wherein this temperature
drop may be established based on measuring values
from a first temperature sensor that is configured to es-
tablish a temperature value representing the temperature
of the medium flowing into the first side of the second
heat exchanger and measuring values from a second
temperature sensor that is configured to establish a tem-
perature value representing the temperature of the me-
dium flowing out of the first side of the second heat ex-
changer. The temperature increase of the working me-
dium when flowing through the second side of the second
heat exchanger may also be established in any other
suitable manner, for instance by comparing the temper-
ature of the working medium between the working me-
dium outlet of the compressor and the first side of the
first heat exchanger with the pressure in the low-pressure
side of the working medium circuit, i.e. between the work-
ing medium outlet of the expansion valve and the working
medium inlet of the compressor, and the pressure in the
high-pressure side of the working medium circuit, i.e. be-
tween the working medium outlet of the compressor and
the working medium inlet of the expansion valve.
[0014] An embodiment of the invention is character-
ized in:

- that the heat pump comprises a heat transfer circuit
containing a medium;

- that the heat pump comprises a third heat exchang-
er, which has a first side connected to the working
medium circuit between the working medium outlet
of the condenser and a working medium inlet of the
expansion valve and a second side connected to the
heat transfer circuit and which is configured to trans-
fer heat from the working medium in the working me-
dium circuit to the medium in the heat transfer circuit;

- that the first side of the second heat exchanger is
connected to the heat transfer circuit, wherein the
second heatexchanger is configured to transfer heat
from the medium in the heat transfer circuit to the
working medium in the working medium circuit; and
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- that said circulation pump is arranged in the heat
transfer circuit for controlling the flow of medium in
the heat transfer circuit between the second side of
the third heat exchanger and the first side of the sec-
ond heat exchanger.

[0015] In this case, the third heat exchanger consti-
tutes a so-called subcooler of the heat pump and is used
in order to transfer heat from the working medium of the
heat pump to the medium in the heat transfer circuit,
wherein the second heat exchanger is configured to uti-
lize heat energy from the medium in the heat transfer
circuit in order to heat the working medium of the heat
pump upstream of the compressor and thereby achieve
the above-mentioned heat energy boost in the working
medium downstream of the compressor. Hereby, surplus
heat of the working medium of the heat pump may be
utilized for achieving the desired heat energy boost in-
stead of being wasted, and an increase of the efficiency
of the heat pump is obtained.

[0016] According to another embodiment of the inven-
tion, the first side of the second heat exchanger is con-
nected to the second circuit, wherein the second heat
exchanger is configured to transfer heat from the medium
in the second circuit to the working medium in the working
medium circuit, and wherein said circulation pump is con-
figured to control the flow of medium between the second
circuit and the first side of the second heat exchanger.
Hereby, surplus heat of the medium in the second circuit
may be utilized for heating the working medium of the
heat pump in the second heat exchanger.

[0017] The above-mentioned heat pump is below re-
ferred to as the first heat pump.

[0018] Anotherembodiment of the invention is charac-
terized in:

- thatthe heating installation comprises a fourth circuit
containing a medium;

- that the first heat pump comprises a third heat ex-
changer, which has a first side connected to the
working medium circuit between the working medi-
um outlet of the condenser and a working medium
inlet of the expansion valve and a second side con-
nected to the fourth circuit and which is configured
to transfer heat from the working medium in the work-
ing medium circuit to the medium in the fourth circuit;

- that the heating installation comprises a further heat
pump, here denominated second heat pump, which
has an input side connected to the fourth circuit and
which is configured to heat a medium by absorbing
heat energy from the medium in the fourth circuit; and

- that the heating installation comprises a circulation
pump arranged in the fourth circuit for controlling the
flow of medium in the fourth circuit between the third
heat exchanger and the second heat pump.

[0019] The above-mentioned third heat exchanger
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constitutes a subcooler of the first heat pump and is used
in order to transfer heat from the working medium of the
firstheat pump to the mediumin the fourth circuit, wherein
the second heat pump is configured to utilize heat energy
from the medium in the fourth circuit in order to satisfy
desired heating demands. Hereby, surplus heat of the
working medium of the first heat pump may be utilized
for suitable heating purposes instead of being wasted,
and an increase of the efficiency of the first heat pump
is obtained. An output side of the second heat pump is
with advantage connected to the second circuit, to there-
by allow the first and second heat pumps to co-operate
in supplying heat energy to the medium in the second
circuit.

[0020] Otherfavourable features of the heating instal-
lation according to the invention will appear from the de-
pendent claims and the description following below.

BRIEF DESCRIPTION OF THE DRAWINGS

[0021] Theinventionwillin the following be more close-
ly described by means of embodiment examples, with
reference to the appended drawings. It is shown in:

Fig 1 a schematic illustration of a heating
installation according to a firstembod-
iment of the present invention,

Fig 2 a schematic illustration of a heating
installation according to a second em-
bodiment of the invention,

Fig 3 a schematic illustration of a heating
installation according to a third em-
bodiment of the invention,

Fig 4 a schematic illustration of a heating
installation according to a fourth em-
bodiment of the invention,

Fig 5 a schematic illustration of a heating
installation according to a fifth embod-
iment of the invention,

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

Figs 7aand 7b  a schematic illustration of a heating
installation according to a seventh
embodiment of the invention.

DETAILED DESCRIPTION OF EMBODIMENTS OF
THE INVENTION

[0022] Different embodiments of a heating installation
1 according to the invention are schematically illustrated
in Figs 1-7. The illustrated heating installations are con-
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figured for heating a house or other building and tap hot-
water associated therewith. However, the heating instal-
lation according to the invention may also be configured
for satisfying other types of heating demands.

[0023] The heating installation 1 according to the in-
vention comprises a first circuit C1, a second circuit C2
and a third circuit C3, each of which containing a liquid
medium, such as for instance water. A first circulation
pump 2 is arranged in the first circuit C1 for circulating
the medium in the first circuit, a second circulation pump
3 is arranged in the second circuit C2 for circulating the
medium in the second circuit, and a third circulation pump
4 is arranged in the third circuit C3 for circulating the
medium in the third circuit.

[0024] Thefirstcircuit C1is connected to a heat source
5, which is configured to emit heat to the medium in the
first circuit. In the illustrated embodiments, the heat
source 5 has the form of a thermal energy store, which
is connected to the first circuit C1 in order to allow heat
exchange between the thermal energy store and the me-
dium in the first circuit C1. The thermal energy store is
with advantage a vertical or horizontal ground heat ex-
changer. A ground heat exchanger comprises collector
pipes 6 installed in the ground. In the illustrated embod-
iments, the medium in the first circuit C1 is circulated
through the collector pipes 6 of the thermal energy store
in order to absorb heat from the ground. In a vertical
ground heatexchanger, the collector pipes 6 are installed
in vertical or inclined boreholes in the ground. In a hori-
zontal ground heat exchanger, the collector pipes 6 are
installed horizontally at a suitable depth in the ground.
However, any other suitable type of heat source may also
be used.

[0025] The heating installation 1 comprises a heat
pump 10, which has an input side 10a connected to the
first circuit C1 and an output side 10b connected to the
second circuit C2. The heat pump 10 is configured to
heat the medium in the second circuit C2 by absorbing
heat energy from the medium in the first circuit C1. The
heat pump 10 comprises a working medium circuit 11
with an evaporator 12, a condenser 13, a compressor 14
and an expansion valve 15, preferably an electrome-
chanical expansion valve. The evaporator 12 is connect-
ed to the first circuit C1 via an inlet 12c and an outlet 12d
of the evaporator in order to allow heat exchange be-
tween the medium in the first circuit C1 and the working
medium of the heat pump, i.e. the medium in the working
medium circuit 11, via the evaporator 12. The condenser
13 is connected to the second circuit C2 via an inlet 13c
and an outlet 13d of the condenser in order to allow heat
exchange between the working medium of the heat pump
and the medium in the second circuit C2 via the condens-
er 13. The expansion valve 15 is arranged in the working
medium circuit 11 between a working medium outlet 13b
of the condenser 13 and a working medium inlet 12a of
the evaporator 12. The compressor 14 is arranged in the
working medium circuit 11 between a working medium
outlet 12b of the evaporator 12 and a working medium
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inlet 13a of the condenser 13.

[0026] The heat pump 10 is a so-called liquid-to-liquid
heat pump, which implies that it is configured to transfer
heat energy from a liquid medium in the first circuit C1
on the input side 10a of the heat pump to a liquid medium
in the second circuit C2 on the output side 10b of the
heat pump.

[0027] By heat exchange with the medium in the first
circuit C1, the working medium of the heat pump 10 ab-
sorbs heat energy via the evaporator 12. Work is added
via the compressor 14, whereby the pressure and the
temperature of the working medium is increased. In the
condenser 13, heat energy is then, by heat exchange,
emitted to the medium in the second circuit C2 and the
working medium of the heat pump is then returned to the
evaporator 12 via the expansion valve 15, the pressure
and the temperature of the working medium being low-
ered when passing the expansion valve.

[0028] The heating installation 1 may comprise one or
more heat emitting devices 7 arranged in the second cir-
cuit C2 in order to transfer heat from the medium in the
second circuit C2 to air within a building. The heat emit-
ting devices 7 may for instance have the form of conven-
tional radiators. An outlet 13d of the condenser 13 of the
heat pump 10 is by means of a feed conduit 8 connected
to the inlet 7a of said heat emitting devices 7. An outlet
7b of the heat emitting devices 7 is by means of a return
conduit 9 connected to an inlet 13c of the condenser 13
of the heat pump. In the illustrated embodiments, the
heat pump 10 is consequently configured to heat a me-
dium by utilizing heat energy extracted from the heat
source 5 for the purpose of heating the air within a build-
ing. However, the heat pump 10 may as an alternative
be configured to heat a medium by utilizing heat energy
extracted from the heat source 5 for any other suitable
purpose.

[0029] The second circulation pump 3 is arranged in
the second circuit C2 for controlling the flow of medium
in the second circuit between the heat pump 10 and the
heat emitting devices 7. In the illustrated embodiments,
this circulation pump 3 is arranged in the feed conduit 8,
but it could as an alternative be arranged in the return
conduit 9.

[0030] The heat pump 10 further comprises a first heat
exchanger 21 and a second heat exchanger 22. The first
heat exchanger 21 has a first side 21a connected to the
working medium circuit 11 between a working medium
outlet 14b of the compressor 14 and the working medium
inlet 13a of the condenser 13, and a second side 21b
connected to the third circuit C3. The first heat exchanger
21 is configured to transfer heat from the working medium
of the heat pump 10 to the medium in the third circuit C3.
In the embodiments illustrated in Figs 1-5, the first heat
exchanger 21 is configured to transfer heat from the work-
ing medium of the heat pump 10 to the medium in the
third circuit C3 in order to allow final heating of tap hot-
water under the effect of the heat transferred to the me-
dium in the third circuit C3 from the working medium of
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the heat pump 10 via the first heat exchanger 21. In the
embodiment illustrated in Fig 6, the first heat exchanger
21 is configured to transfer heat from the working medium
of the heat pump 10 to the medium in the third circuit C3
in order to effect an increase of the temperature of the
medium flowing through the above-mentioned feed con-
duit 8. In the embodiment illustrated in Figs 7a and 7b,
the heat transferred from the working medium of the heat
pump 10 to the medium in the third circuit C3 is in a first
operating situation used in order to effect final heating of
tap hot-water and in another operating situation used in
order to effect an increase of the temperature of the me-
dium flowing through the feed conduit 8.

[0031] In the embodiment illustrated in Fig 1, the first
heat exchanger 21 is configured to achieve final heating
of the tap hot-water by transferring heat from the working
medium of the heat pump 10 to water that circulates in
the third circuit C3 between the first heat exchanger 21
and an accumulator tank 30. The accumulator tank 30 is
connected to a water supply line 31 and configured to
accumulate the tap hot-water final-heated by the first heat
exchanger 21. Thus, in this case, the water to be final-
heated in order to provide tap hot-water is made to flow
in the third circuit C3 from the accumulator tank 30,
through the second side 21b of the first heat exchanger
21, while being subjected to final-heating under the effect
of heat transferred to the water from the working medium
of the heat pump 10, and then back to the accumulator
tank 30. The flow of water in the third circuit C3 between
the accumulator tank 30 and the first heat exchanger 21
is controlled by means of the third circulation pump 4.
Via a tap hot-water circuit C5, tap hot-water is conveyed
from an outlet 30a of the accumulator tank 30 to the tap-
ping points 32. Tap hot-water that has passed the tapping
points 32 without being tapped is conveyed back to the
accumulator tank 30. In the embodiment illustrated in Fig
1, no preheating of the tap hot-water takes place, wherein
the accumulator tank 30 is arranged to receive cold water
directly from a cold water supply line 31. A circulation
pump 33 is arranged in the tap hot-water circuit C5 for
circulating the tap hot-water in this circuit.

[0032] In the embodiments illustrated in Figs 2-5, 7a
and 7b, a heat emitting device 34, 34’ is arranged in the
third circuit C3 for final-heating of tap hot-water by trans-
ferring heat from the medium in the third circuit C3 to
water that is to be heated in order to provide tap hot-
water. The flow of water in the third circuit C3 between
the heat emitting device 34, 34’ and the first heat ex-
changer 21 is controlled by means of the third circulation
pump 4.

[0033] In the embodiments illustrated in Figs 2-5, 7a
and 7b, the tap hot-water final-heated by the heat emitting
device 34, 34’ is conveyed via a tap hot-water circuit C5
to one or more tapping points 32, which for instance may
be provided with hot-water taps. Tap hot-water that has
passed the tapping points 32 without being tapped is con-
veyed back to the heat emitting device 34, 34’. A circu-
lation pump 33 is arranged in the tap hot-water circuit C5
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for circulating the tap hot-water in this circuit.

[0034] In the embodiment illustrated in Fig 2, the tap
hot-water final-heated by the heat emitting device 34’ is
stored in an accumulator tank 35. In this case, the heat
emitting device 34’ comprises a heating coil 36, which is
arranged in the accumulator tank 35 and through which
the medium in the third circuit C3 is allowed to flow in
order to transfer heat from the medium in the third circuit
C3 to the water in the accumulator tank 35. Via the tap
hot-water circuit C5, tap hot-water is conveyed from an
outlet 35a of the accumulator tank 35 to the tapping points
32. Tap hot-water that has passed the tapping points 32
without being tapped is conveyed back to the accumu-
lator tank 35. In the embodiment illustrated in Fig 2, no
preheating of the tap hot-water takes place, wherein the
accumulator tank 35 is arranged to receive cold water
directly from a cold water supply line 31.

[0035] In the embodiments illustrated in Figs 3-5, 7a
and 7b, the above-mentioned heat emitting device 34
has the form of a heat exchanger with a first side 34a
connected to the third circuit C3 and a second side 34b
connected to the tap hot-water circuit C5, wherein this
heat exchanger is configured to transfer heat from the
medium in the third circuit C3 to the water in the tap hot-
water circuit C5. In the embodiments illustrated in Figs 4
and 5, the heating installation 1 comprises a heat ex-
changer 37, in the following referred to as preheating
heat exchanger, which has a first side 37a connected to
the second circuit C2 and a second side 37b connected
to the water supply line 31 upstream of the heat emitting
device 34, wherein this heat exchanger 37 is configured
to preheat tap hot-water by transferring heat from the
medium in the second circuit C2 to water in the water
supply line 31. In the illustrated examples, the flow of
medium between the preheating heat exchanger 37 and
the second circuit C2 is controlled by means of a circu-
lation pump 38. When the circulation pump 38 is in op-
eration, medium is made to flow from a first point P1 in
the return conduit 9 of the second circuit C2, through the
first side 37a of the preheating heat exchanger 37 and
from this heat exchanger 37 to a second point P2 in the
return conduit 9 downstream of the first point P1. One or
more preheating heat exchangers may also be arranged
in the water supply line 31 in the embodiments illustrated
in Figs 1 and 2 in order to preheat the tap hot-water in
one or more steps before the final-heating thereof.
[0036] The heating installation 1 comprises an elec-
tronic control device 40, which is configured to control
the compressor 14 and the expansion valve 15 of the
heat pump 10. The electronic control device 40 is also
configured to control the circulation of medium in the
above-mentioned circuits C1-C3 of the heating installa-
tion by controlling the circulation pumps 2, 3, 4 provided
in these circuits. The electronic control device 40 is con-
figured to control said circulation in dependence on tem-
perature values representing the temperature of the me-
dium at different places in the circuits C1-C3, wherein
these temperature values are established by means of
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temperature sensors (not shown) connected to the elec-
tronic control device 40.

[0037] The above-mentioned second heat exchanger
22 of the heat pump 10 has a second side 22b connected
to the working medium circuit 11 of the heat pump be-
tween the working medium outlet 12b of the evaporator
12 and a working medium inlet 14a of the compressor
14. The second heat exchanger 22 is configured to trans-
fer heat from a medium on its first side 22a to the working
medium of the heat pump 10 to thereby increase the tem-
perature of the working medium to a temperature above
the prevailing evaporation temperature of the working
medium in the evaporator. A circulation pump 25, 26 is
arranged in a conduit that is connected to the first side
22a of the second heat exchanger 22, wherein the flow
of medium through the first side 22a of the second heat
exchanger 22 is controlled by means of this circulation
pump 25, 26.

[0038] Inan operating situation when there is a heating
demand that implies a need to heat the medium in the
third circuit C3, the electronic control device 40 is con-
figured to control the flow of medium through the first side
22a of the second heat exchanger 22, by controlling the
circulation pump 25, 26 associated with the second heat
exchanger, such that the working medium in the working
medium circuit 11 is superheated in the second heat ex-
changer 22 to a temperature that is in the range from 10
°C to 60 °C higher than the prevailing evaporation tem-
perature of the working medium in the evaporator 12,
which implies that the temperature of the vaporized work-
ing medium that enters the compressor 14 through the
inlet 14a thereof is considerably higher than normally in
a heat pump of the type here in question. The increased
temperature of the vaporized working medium that enters
the compressor 14 results in that the vaporized working
medium that leaves the compressor 14 via the outlet 14b
thereof has a temperature that is considerably higher
than normally in a heat pump of the type here in question.
When the working medium flows through the first side
21a of the first heat exchanger 21, the temperature boost
in the working medium downstream of the compressor
14 caused by the superheating in the second heat ex-
changer 22 upstream of the compressor 14 is utilized in
order to heat the medium in the third circuit C3 to a tem-
perature sufficient for final heating of tap hot-water,
wherein the working medium that flows out of the first
side 21a of the first heat exchanger 21 towards the con-
denser 13 of the heat pump 10 has atemperature suitable
for the desired heat exchange in the condenser 13.
[0039] The heatinginstallation 1 comprises atleastone
temperature sensor 16, 16a, 16b (see Figs 1, 2 and 5)
configured to measure a temperature that reflects the
temperature increase of the working medium when flow-
ing through the second side 22b of the second heat ex-
changer 22 and a pressure sensor 17 configured to
measure a pressure in the working medium circuit 11 that
corresponds to the prevailing evaporation pressure of
the working medium in the evaporator 12. The electronic
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control device 40 receives measuring values from these
sensors 16, 16a, 16b, 17 and is configured to control the
flow of medium through the first side 22a of the second
heat exchanger 22 in dependence on measuring values
from these sensors 16, 16a, 16b, 17 in order to achieve
the desired superheating of the working medium in the
second heat exchanger 22. The sensors 16, 16a, 16b,
17 used in the control of said superheating have been
omitted in Figs 3, 4, 6, 7a and 7b.

[0040] Said pressure sensor 17 is configured to meas-
ure the pressure in the low-pressure side of the working
medium circuit 11, i.e. at any position in the working me-
dium circuit 11 between a working medium outlet 15b of
the expansion valve 15 and the working medium inlet
14a of the compressor 14. This pressure corresponds to
the prevailing evaporation pressure of the working me-
dium in the evaporator 12, which in its turn is proportional
to the evaporation temperature of the working medium
in the evaporator 12. Thus, the prevailing evaporation
temperature of the working medium in the evaporator 12
can be established by the electronic control device 40
based on a measuring value from said pressure sensor
17 as to the prevailing pressure in the low-pressure side
of the working medium circuit 11. In the embodiments
illustrated in Figs 1, 2 and 5, the pressure sensor 17 is
arranged in the part of the working medium circuit 11
located between the evaporator 12 and the second heat
exchanger 22, but it may as an alternative be arranged
at any other suitable position in the working medium cir-
cuit 11 between the expansion valve 15 and the com-
pressor 14. It is of course also possible to take into ac-
count measuring values from two or more pressure sen-
sors arranged at different positions in the working medi-
um circuit 11 between the expansion valve 15 and the
compressor 14.

[0041] In the embodiments illustrated in Figs 1 and 5,
said at least one temperature sensor is a temperature
sensor 16 configured to establish a temperature value
representing the temperature of the working medium
flowing out of the second side 22b of the second heat
exchanger 22, wherein this temperature sensor 16 is ar-
ranged in the part of the working medium circuit 11 lo-
cated between the second heat exchanger 22 and the
working medium inlet 14a of the compressor 14.

[0042] Inthe embodimentillustrated in Fig 2, the heat-
ing installation 1 comprises:

- afirst temperature sensor 16a configured to estab-
lish a first temperature value T1 representing the
temperature of the medium flowing into the first side
22a of the second heat exchanger (22); and

- asecond temperature sensor 16b configured to es-
tablish a second temperature value T2 representing
the temperature of the medium flowing out of the first
side 22a of the second heat exchanger 22.

In this case, temperature increase of the working medium
when flowing through the second side 22b of the second
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heatexchanger22is established by the electronic control
device 40 by calculations based on the difference be-
tween said second temperature value T2 and said first
temperature value T1.

[0043] In the embodiments illustrated in Figs 1-4, the
heat pump 10 also comprises a third heat exchanger 23
and a heat transfer circuit 24, which contains a medium,
preferably in the form of a liquid medium, and which forms
a thermal connection between the third heat exchanger
23 and the second heat exchanger 22. The third heat
exchanger 23 has a first side 23a connected to the work-
ing medium circuit 11 between the working medium outlet
13b of the condenser 13 and a working medium inlet 15a
of the expansion valve 15, and a second side 23b con-
nected to the heat transfer circuit 24. The third heat ex-
changer 23 is configured to transfer heatfrom the working
medium in the working medium circuit 11 downstream of
the condenser 13 to the medium in the heat transfer cir-
cuit 24. In this case, the first side 22a of the second heat
exchanger 22 is connected to the heat transfer circuit 24,
wherein the second heat exchanger 22 is configured to
transfer heat from the medium in the heat transfer circuit
24 to the working medium in the working medium circuit
11 upstream of the compressor 14. Thus, in this case,
the working medium of the heat pump 10 is superheated
in the second heat exchanger 22 under the effect of heat
derived from the working medium flowing in the part of
the working medium circuit 11 located between the con-
denser 13 and the expansion valve 15. A circulation pump
25 is arranged in the heat transfer circuit 24 in order to
control the flow of medium in the heat transfer circuit 24
between the third heat exchanger 23 and the second
heat exchanger 22. In this case, the electronic control
device 40 is configured to control the flow of medium
through the first side 22a of the second heat exchanger
22, and thereby the level of the superheating achieved
by the second heat exchanger 22, by controlling the cir-
culation pump 25 in the heat transfer circuit 24.

[0044] In the embodiments illustrated in Figs 5-7, the
first side 22a of the second heat exchanger 22 is con-
nected to the second circuit C2, wherein the second heat
exchanger 22 is configured to transfer heat from the me-
dium in the second circuit C2 to the working medium in
the working medium circuit 11. In the illustrated exam-
ples, the flow of medium between the second heat ex-
changer 22 and the second circuit C2 is controlled by
means of a circulation pump 26. In this case, the elec-
tronic control device 40 is configured to control the flow
of medium through the first side 22a of the second heat
exchanger 22, and thereby the level of the superheating
achieved by the second heat exchanger 22, by controlling
the circulation pump 26. The first side 22a of the second
heat exchanger 22 is with advantage connected to the
above-mentioned return conduit 9 in order to allow me-
dium flowing through the return conduit 9 to flow through
the first side 22a of the second heat exchanger 22 before
flowing into the condenser 13 of the heat pump 10. When
the circulation pump 26 is in operation, medium is, in the
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illustrated examples, made to flow from a third point P3
in the return conduit 9 of the second circuit C2, through
the first side 22a of the second heat exchanger 22 and
from this heat exchanger 22 to a fourth point P4 in the
return conduit 9 downstream of the third point P3.
[0045] In the embodiment illustrated in Fig 5, the
above-mentioned heat pump 10 constitutes a first heat
pump of the heating installation 1, wherein the heating
installation 1 also comprises a second heat pump 50 and
a fourth circuit C4 containing a liquid medium. In this
case, the first heat pump 10 comprises a third heat ex-
changer 23’, which has a first side 23a’ connected to the
working medium circuit 11 between the working medium
outlet 13b of the condenser 13 and a working medium
inlet 15a of the expansion valve 15 and a second side
23b’ connected to the fourth circuit C4. The third heat
exchanger 23’ is configured to transfer heat from the
working medium in the working medium circuit 11 to the
medium in the fourth circuit C4.

[0046] The second heatpump 50 has aninputside 50a
connected to the fourth circuit C4, wherein the second
heat pump 50 is configured to heat a medium by absorb-
ing heat energy from the medium in the fourth circuit C4.
A circulation pump 27 is arranged in the fourth circuit C4
for controlling the flow of medium in the fourth circuit C4
between the third heat exchanger 23’ and the second
heat pump 50.

[0047] The second heat pump 50 comprises a working
medium circuit 51 with an evaporator 52, a condenser
53, a compressor 54 and an expansion valve 55, prefer-
ably an electromechanical expansion valve. The evapo-
rator 52 is connected to the fourth circuit C4 in order to
allow heat exchange between the medium in the fourth
circuit C4 and the working medium of the second heat
pump 50, i.e. the medium in the working medium circuit
51, via the evaporator 52. In the illustrated example, the
condenser 53 is connected to the second circuit C2 in
order to allow heat exchange between the working me-
dium of the second heat pump 50 and the medium in the
second circuit C2 via the condenser 53. The expansion
valve 55 is arranged in the working medium circuit 51
between a working medium outlet 53b of the condenser
53 and a working medium inlet 52a of the evaporator 52.
The compressor 54 is arranged in the working medium
circuit 51 between a working medium outlet 52b of the
evaporator 52 and a working medium inlet 53a of the
condenser 53.

[0048] In the illustrated example, the second heat
pump 50 is a liquid-to-liquid heat pump and configured
to transfer heat energy from the liquid medium in the
fourth circuit C4 on the input side 50a of the second heat
pump to the liquid medium in the second circuit C2 on
the output side 50b of the second heat pump.

[0049] By heatexchange with the medium in the fourth
circuit C4, the working medium of the second heat pump
50 absorbs heat energy via the evaporator 52. Work is
added via the compressor 54, whereby the pressure and
the temperature of the working medium is increased. In
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the condenser 53, heat energy is then, by heat exchange,
emitted to the medium in the second circuit C2 and the
working medium of the second heat pump is then re-
turned to the evaporator 52 via the expansion valve 55,
the pressure and the temperature of the working medium
being lowered when passing the expansion valve.
[0050] In the illustrated example, the flow of medium
on the output side 50b of the second heat pump 50 is
controlled by means of a circulation pump 28. The con-
denser 53 of the second heat pump 50 is with advantage
connected to the above-mentioned feed conduit 8. When
the circulation pump 28 is in operation, medium is, in the
illustrated example, made to flow from a first point P5 in
the feed conduit 8 of the second circuit C2, through the
condenser 53 of the second heat pump 50 and from the
second heat pump 50 to a second point P6 in the feed
conduit 8 downstream of said first point P5.

[0051] In the embodiment illustrated in Fig 5, the sec-
ond heat pump 50 is configured to emit heat energy in
order to give an addition of heat to the medium in the
second circuit C2. However, the second heat pump 50
could as an alternative be configured to emit heat energy
for another heating purpose.

[0052] In the embodiment illustrated in Fig 6, the third
circuit C3 forms a connection between the second side
21b of the first heat exchanger 21 and the above-men-
tioned feed conduit 8 of the second circuit C2 in order to
allow medium flowing through the feed conduit 8 to flow
through the second side 21b of the first heat exchanger
21 before reaching the inlet 7a of the heat emitting de-
vices 7. Heat energy extracted from the working medium
of the heat pump 10 by means of the first heat exchanger
21 may hereby be utilized in order to increase the tem-
perature of the medium flowing through the feed conduit
8 in the second circuit C2 and thereby contribute to the
heating of the air in the building in question via the heat
emitting devices 7 arranged in the second circuit C2. In
this case, aninlet on the second side 21b of the first heat
exchanger 21 is connected to the second circuit C2 via
afirst connecting conduit 61, and an outlet on the second
side 21b of the first heat exchanger 21 is connected to
the second circuit C2 via a second connecting conduit
62. Medium may flow from the feed conduit 8 to the sec-
ond side 21b of the first heat exchanger 21 via the first
connecting conduit 61, through the second side 21b of
the first heat exchanger 21 while absorbing heat from the
working medium of the heat pump 10, and then back to
the feed conduit 8 via the second connecting conduit 62.
In the illustrated example, the first connecting conduit 61
is connected to the second circuit C2 at a point P7 in the
feed conduit 8, and the second connecting conduit 62 is
connected to the second circuit C2 at another point P8
located in the feed conduit 8 downstream of the first-
mentioned point P7.

[0053] Inthe embodimentillustrated in Figs 7a and 7b,
the third circuit C3 is connected to the second circuit C2
via afirstconnecting conduit 61’ and a second connecting
conduit 62’ in order to allow medium flowing through the
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feed conduit 8 of the second circuit C2 to flow through
the second side 21b of the first heat exchanger 21 before
reaching the inlet 7a of the heat emitting devices 7. In
the illustrated example, the first connecting conduit 61’
is connected to the second circuit C2 at a point P7’ in the
feed conduit 8, and the second connecting conduit 62’ is
connected to the second circuit C2 at another point P8’
located in the feed conduit 8 downstream of the first-
mentioned point P7’. Inthe embodimentillustratedin Figs
7a and 7b, the flow of medium between the second side
21b of the first heat exchanger 21 and the second circuit
C2 is controlled by means of the circulation pump 4 and
a control valve 63 in the form of a three-way valve. When
the circulation pump 4 is in operation with the control
valve 63 in a first setting position, medium is made to
circulate between the second side 21b of the first heat
exchanger 21 and the heat emitting device 34, as illus-
trated with thick linesin Fig 7a. When the circulation pump
21 is in operation with the control valve 63 in a second
setting position, medium is made to flow from the feed
conduit 8 of the second circuit C2 to the second side 21b
of the first heat exchanger 21 via the first connecting con-
duit 61, through the second side 21b of the first heat
exchanger 21 and then back to feed conduit 8 of the
second circuit C2 via the second connecting conduit 62,
as illustrated with thick lines in Fig 7b.

[0054] The invention is of course not in any way re-
stricted to the embodiments described above. On the
contrary, many possibilities to modifications thereof will
be apparent to a person with ordinary skill in the art with-
out departing from the basic idea of the invention such
as defined in the appended claims.

Claims
1. A heating installation comprising:

- a first circuit (C1) containing a medium;

- a second circuit (C2) containing a medium;

- a third circuit (C3) containing a medium;
-aheat pump (10), which has aninput side (10a)
connected to the first circuit (C1) and an output
side (10b) connected to the second circuit (C2)
and which is configured to heat the medium in
the second circuit (C2) by absorbing heat energy
from the medium in the first circuit (C1), the heat
pump (10) comprising a working medium circuit
(11) that comprises an evaporator (12), a com-
pressor (14), a condenser (13) and an expan-
sion valve (15), wherein:

«the evaporator (12)is connected to the first
circuit (C1) in order to allow heat exchange
between the medium in the first circuit (C1)
and a working medium in the working me-
dium circuit (11) via the evaporator (12),

«the condenser (13)is connected to the sec-
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ond circuit (C2) in order to allow heat ex-
change between the working medium in the
working medium circuit (11) and the medi-
um in the second circuit (C2) via the con-
denser (13),

« the expansion valve (15) is arranged in the
working medium circuit (11) between a
working medium outlet (13b) of the con-
denser (13) and a working medium inlet
(12a) of the evaporator (12), and

» the compressor (14) is arranged in the
working medium circuit (11) between a
working medium outlet (12b) of the evapo-
rator (12) and a working medium inlet (13a)
of the condenser (13); and

- an electronic control device (40) for controlling
the heat pump (10),

characterized in:

- that the heat pump (10) comprises a first heat
exchanger (21) with a first side (21a) and a sec-
ond side (21b), the first side (21a) being con-
nected to the working medium circuit (11) be-
tween a working medium outlet (14b) of the com-
pressor (14) and the working medium inlet (13a)
of the condenser (13) and the second side (21b)
being connected to the third circuit (C3), wherein
the first heat exchanger (21) is configured to
transfer heat from the working medium in the
working medium circuit (11) to the medium in
the third circuit (C3);

- that the heat pump (10) comprises a second
heat exchanger (22) with a first side (22a) and
a second side (22b), the second side (22b) of
the second heat exchanger (22) being connect-
ed to the working medium circuit (11) between
the working medium outlet (12b) of the evapo-
rator (12) and a working medium inlet (14a) of
the compressor (14), wherein the second heat
exchanger (22) is configured to transfer heat
from a medium on its first side (22a) to the work-
ing medium in the working medium circuit (11)
to thereby increase the temperature of the work-
ing medium flowing through the second side
(22b) of the second heat exchanger (22);

- that the heating installation (1) comprises a
circulation pump (25; 26) for controlling the flow
of medium through the first side (22a) of the sec-
ond heat exchanger (22);

- that the heating installation (1) comprises at
least one temperature sensor (16; 16a, 16b)
configured to measure a temperature that re-
flects said temperature increase of the working
medium in the second heat exchanger (22) and
at least one pressure sensor (17) configured to
measure a pressure in the working medium cir-
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cuit (11) that corresponds to the prevailing evap-
oration pressure of the working medium in the
evaporator (12), wherein the electronic control
device (40) is configured to receive measuring
values from said at least one temperature sen-
sor (16; 16a, 16b) and said atleast one pressure
sensor (17); and

- that the electronic control device (40), in de-
pendence on measuring values from said at
least one temperature sensor (16; 16a, 16b) and
said at least one pressure sensor (17), is con-
figured to control the flow of medium through the
first side (22a) of the second heat exchanger
(22) by controlling said circulation pump (25; 26)
such that the working medium is heated in the
second heat exchanger (22) to a temperature
that is 10-60 °C higher than the prevailing evap-
oration temperature of the working medium in
the evaporator (12).

2. A heating installation according to claim 1, charac-
terized in:

-thatthe heatpump (10) comprises a heattrans-
fer circuit (24) containing a medium;

- that the heat pump (10) comprises a third heat
exchanger (23), which has a first side (23a) con-
nected to the working medium circuit (11) be-
tween the working medium outlet (13b) of the
condenser (13) and a working medium inlet
(15a) of the expansion valve (15) and a second
side (23b) connected to the heat transfer circuit
(24) and which is configured to transfer heat
from the working medium in the working medium
circuit (11) to the medium in the heat transfer
circuit (24);

- that the first side (22a) of the second heat ex-
changer (22) is connected to the heat transfer
circuit (24), wherein the second heat exchanger
(22) is configured to transfer heat from the me-
dium in the heat transfer circuit (24) to the work-
ing medium in the working medium circuit (11);
and

- that said circulation pump (25) is arranged in
the heat transfer circuit (24) for controlling the
flow of medium in the heat transfer circuit (24)
between the second side (23b) of the third heat
exchanger (23) and the first side (22a) of the
second heat exchanger (22).

3. A heating installation according to claim 1, charac-
terized in that the first side (22a) of the second heat
exchanger (22) is connected to the second circuit
(C2), wherein the second heatexchanger (22)is con-
figured to transfer heat from the medium in the sec-
ond circuit (C2) to the working medium in the working
medium circuit (11), and wherein said circulation
pump (26) is configured to control the flow of medium




4,

5.

6.

19 EP 4 464 944 A1 20

between the second circuit (C2) and the first side
(22a) of the second heat exchanger (22).

A heating installation according to claim 3, charac-
terized in:

- that the heating installation (1) comprises one
or more heat emitting devices (7) arranged in
the second circuit (C2) in order to transfer heat
from the medium in the second circuit (C2) to air
within a building, wherein an outlet (13d) of the
condenser (13) of the heat pump (10) is con-
nected to said one or more heat emitting devices
(7) by means of a feed conduit (8) included in
the second circuit (C2) and wherein an inlet
(13c) of the condenser (13) of the heat pump
(10) is connected to said one or more heat emit-
ting devices (7) by means of a return conduit (9)
included in the second circuit (C2); and

- that the first side (22a) of the second heat ex-
changer (22) is connected to said return conduit
(9) in order to allow medium flowing through the
return conduit (9) to flow through the first side
(22a) of the second heat exchanger (22) before
flowing into the condenser (13) of the heat pump
(10).

A heating installation according to claim 3 or 4, char-
acterized in:

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

- that the heat pump (10) comprises a third heat
exchanger (23’), which has a first side (23a’)
connected to the working medium circuit (11)
between the working medium outlet (13b) of the
condenser (13) and a working medium inlet
(15a) of the expansion valve (15) and a second
side (23b’) connected to the fourth circuit (C4)
and which is configured to transfer heat from the
working medium in the working medium circuit
(11) to the medium in the fourth circuit (C4);

- that the heating installation (1) comprises a
further heat pump (50), which has an input side
(50a) connected to the fourth circuit (C4) and
which is configured to heat a medium by absorb-
ing heat energy from the medium in the fourth
circuit (C4); and

- that the heating installation (1) comprises a
circulation pump (27) arranged in the fourth cir-
cuit (C4) for controlling the flow of mediumin the
fourth circuit (C4) between the third heat ex-
changer (23’) and said further heat pump (50).

A heating installation according to claim 5, charac-
terized in that an output side (50b) of said further
heat pump (50) is connected to the second circuit
(C2).
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12.

A heating installation according to any of claims 1-6,
characterized in that the first heat exchanger (21)
is configured to transfer heat from the working me-
dium in the working medium circuit (11) to the me-
dium in the third circuit (C3) to thereby allow final
heating of tap hot-water under the effect of the heat
transferred to the medium in the third circuit (C3).

A heating installation according to claim 7, charac-
terized in that the heating installation (1) comprises:

- a heat emitting device (34; 34’) arranged in the
third circuit (C3) for final heating of tap hot-water
by transferring heat from the medium in the third
circuit (C3) to water that is to be heated in order
to provide tap hot-water; and

- a circulation pump (4) arranged in the third cir-
cuit (C3) for controlling the flow of medium in the
third circuit (C3) between the second side (21b)
of the first heat exchanger (21) and said heat
emitting device (34; 34’).

A heating installation according to claim 8, charac-
terized in that said heat emitting device (34) has
the form of a heat exchanger, which has a first side
(34a) connected to the third circuit (C3) and a second
side (34b) connected to a tap hot-water circuit (C5).

A heating installation according to claim 8, charac-
terized in:

- that the heating installation (1) comprises an
accumulator tank (35) for accumulating the tap
hot-water heated by said heat emitting device
(34’); and

- that said heat emitting device (34’) comprises
a heating coil (36), which is arranged in the ac-
cumulator tank (35) and through which the me-
dium in the third circuit (C3) is configured to flow
in order to transfer heat from the medium in the
third circuit (C3) to the water in the accumulator
tank (35).

Aheatinginstallation according to any of claims 7-10,
characterized in that the heating installation (1)
comprises a further heat exchanger (37), which has
afirst side (37a) connected to the second circuit (C2)
and a second side (37b) connected to a water supply
line (31) and which is configured to preheat tap hot-
water by transferring heat from the medium in the
second circuit (C2) to water in the water supply line
(31).

Aheatinginstallation according to any of claims 1-11,
characterized in:

- that the heating installation (1) comprises one
or more heat emitting devices (7) arranged in
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the second circuit (C2) in order to transfer heat
from the medium in the second circuit (C2) to air
within a building, wherein an outlet (13d) of the
condenser (13) of the heat pump (10) is con-
nected to said one or more heat emitting devices
(7) by means of a feed conduit (8) included in
the second circuit (C2) and wherein an inlet
(13c) of the condenser (13) of the heat pump
(10) is connected to said one or more heat emit-
ting devices (7) by means of a return conduit (9)
included in the second circuit (C2); and

- that the second side (21b) of the first heat ex-
changer (21) is connected to said feed conduit
(8) via the third circuit (C3) in order to allow me-
dium flowing through the feed conduit (8) to flow
through the second side (21b) of the first heat
exchanger (21) before flowing into said one or
more heat emitting devices (7).

Aheating installation according to any of claims 1-12,
characterized in that said at least one pressure
sensor is a pressure sensor (17) that is configured
to measure the pressure in the working medium cir-
cuit (11) at a position between a working medium
outlet (15b) of the expansion valve (15) and the work-
ing medium inlet (14a) of the compressor (14).

Aheating installation according to any of claims 1-13,
characterized in that said at least one temperature
sensor comprises a temperature sensor (16) config-
ured to establish a temperature value representing
the temperature of the working medium flowing out
ofthe second side (22b) of the second heat exchang-
er (22).

Aheating installation according to any of claims 1-13,
characterized in said at least one temperature sen-
sor comprises:

- a first temperature sensor (16a) configured to
establish a temperature value representing the
temperature of the medium flowing into the first
side (22a) of the second heat exchanger(22);
and

- a second temperature sensor (16b) configured
to establish a temperature value representing
the temperature of the medium flowing out of
the first side (22a) of the second heat exchanger
(22).

10

15

20

25

30

35

40

45

50

55

12

22



EP 4 464 944 A1

T 8i4

q/ 6 cd
......... NN w
-1 omr\_m\
) — 1 —~ e
..... V@ PEL
.......... 7 M
S\ 8 QS\,..:-
S\mo/v
ze— | €¢
Nm\H oS
/

B0¢

13



EP 4 464 944 A1

¢ 314

q/ 6 ¢
......... NNV m
= oet”]
S A I IR el |
: mu N
......... / “
S\ 8 QS\@:-
S\mo/v
g
Nm\M Ge
/

14



EP 4 464 944 A1

¢ 314

qa/ 6 40
......... NN
" oel
L—T ! ~/
pel
.......... ~N
VAR
e, 8 a0l
S\mo/v w\w 4
2c ce
T arc
ze
\m_.l

15



EP 4 464 944 A1

7 814

lllll

g

SPAY

28—

16



EP 4 464 944 A1

0G

eG A€G |\ g5 <S

T

A

4/

1/

7

ecz £Cegl mNN/

ave

212 1%

ve

oy

20)

17



EP 4 464 944 A1

L o
-
@NMJ
N\,
¢ T mmrmrmrm.w/ <
U g \ R Ll B O . hias £ e
N ///m_v VOAVVh;
m-.“;“ omr\w\ ezz // 4
14 LDy m w
S _ rd
/]
e, g

18



EP 4 464 944 A1

e/ 34

T

A\

19



EP 4 464 944 A1

q/ 814

AN

are

NS

— \

30,

20



10

15

20

25

30

35

40

45

50

55

EP 4 464 944 A1

9

des

Europdisches
Patentamt

European
Patent Office

Office européen

brevets

[

EPO FORM 1503 03.82 (P04C01)

EUROPEAN SEARCH REPORT

Application Number

EP 23 17 4247

DOCUMENTS CONSIDERED TO BE RELEVANT
Category Citation of document with indication, where appropriate, Relevant CLASSIFICATION OF THE
of relevant passages to claim APPLICATION (IPC)
A US 2012/000237 Al (YAMADA TAKURO [JP] ET 1-15 INV.
AL) 5 January 2012 (2012-01-05) F24D3/18
* paragraph [0086] - paragraph [0305]; F24D17/02
figures 1-29 * F24D19/10
----- F24H15/242
A KR 2018 0138487 A (LG ELECTRONICS INC 1-15 F24H15/231
[KR]) 31 December 2018 (2018-12-31) F24H15/34
* paragraph [0025] - paragraph [0116];
figures 1-4 *
A CN 102 235 776 B (LG ELECTRONICS INC) 1-15
23 July 2014 (2014-07-23)
* figures 1-8 *
A DE 10 2018 209769 Al (AUDI AG [DE]) 1-15
19 December 2019 (2019-12-19)
* paragraph [0034] - paragraph [0082];
figures 1-3 *
TECHNICAL FIELDS
SEARCHED (IPC)
F25B
The present search report has been drawn up for all claims
Place of search Date of completion of the search Examiner
Munich 25 October 2023 Ast, Gabor
CATEGORY OF CITED DOCUMENTS T : theory or principle underlying the invention
E : earlier patent document, but published on, or
X : particularly relevant if taken alone after the filing date
Y : particularly relevant if combined with another D : document cited in the application
document of the same category L : document cited for other reasons

A :technological background

O : non-written disclosure & : member of the same patent family, corresponding

P :inte

rmediate document document

21




10

15

20

25

30

35

40

45

50

55

EPO FORM P0459

ANNEX TO THE EUROPEAN SEARCH REPORT

EP 4 464 944 A1

ON EUROPEAN PATENT APPLICATION NO.

EP 23 17 4247

This annex lists the patent family members relating to the patent documents cited in the above-mentioned European search report.

The members are as contained in the European Patent Office EDP file on

The European Patent Office is in no way liable for these particulars which are merely given for the purpose of information.

25-10-2023
Patent document Publication Patent family Publication

cited in search report date member(s) date

US 2012000237 Al 05-01-2012 CN 102348942 A 08-02-2012
EP 2407734 Al 18-01-2012
JP 2010216685 A 30-09-2010
uUs 2012000237 Al 05-01-2012
WO 2010103825 A1l 16-09-2010

KR 20180138487 A 31-12-2018 NONE

CN 102235776 B 23-07-2014 CN 102235776 A 09-11-2011
EP 2381180 Az 26-10-2011
KR 20110118416 A 31-10-2011
Us 2011259027 Al 27-10-2011

DE 102018209769 Al 19-12-2019 CN 112292276 A 29-01-2021
DE 102018209769 Al 19-12-2019
WO 2019242912 Al 26-12-2019

For more details about this annex : see Official Journal of the European Patent Office, No. 12/82

22




EP 4 464 944 A1
REFERENCES CITED IN THE DESCRIPTION
This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

« WO 2014184184 A1 [0002] [0003]

23



	bibliography
	abstract
	description
	claims
	drawings
	search report
	cited references

