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Description
FIELD OF THE INVENTION

[0001] The presentinvention relates to an outdoor unit
for a heat pump system.

BACKGROUND

[0002] In recent years, the use of natural refrigerants
has been required to prevent global warming. Refriger-
ants such as R290 are set to replace previous refriger-
ants currently being phased out. Such new refrigerants,
however, are characterized by a high volatility and flamm-
ability, and are likely to cause explosions should they leak
and accumulate near sources of ignition. One way a
refrigerant may inadvertently be released from a heat
pump system is by leaking into heat medium piping,
thereby being able to travel along with said medium from
the outdoor unit, and into an indoor unit, causing said
refrigerant to be released indoor.

[0003] A possible countermeasure consists in the pla-
cement of a gas-liquid separator at or near the heat
medium output piping of an outdoor unit. These gas-
liquid separator are often placed downstream of the out-
door unit. However, when piping having multiple connec-
tion points is used in piping connecting the outdoor unit to
the gas-liquid separator, there is a risk that refrigerant will
leak from the connection points. This leads to the issue
that, the more connection points are present, the greater
the risk of leakage becomes.

[0004] The present invention aims to resolve at least
some of the problems and disadvantages mentioned
above.

SUMMARY OF THE INVENTION

[0005] The present invention aims to resolve at least
some of the problems and disadvantages mentioned
above. The invention thereto aims to provide an outdoor
unit for a heat pump system using a flammable, combus-
tible and/or explosive refrigerant. According to a first
aspect, said outdoor unit comprises:

a refrigerant circuit having a compressor, a heat
source heat exchanger, an expansion means, and
a refrigerant side of a plate heat exchanger;

a heatmedium circuit comprising a heatmedium side
of the plate heat exchanger;

ahousing comprising a front plate, a first side plate, a
second side plate, a rear plate, top plate and a
bottom plate, and accommodating the compressor,
the heat source heat exchanger, an expansion valve
and the plate heat exchanger.

[0006] The plate heat exchanger has a first side wall
where afirstinlet port and a first outlet port are provided,
and the plate heat exchanger is arranged in the outdoor
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unitso that the first side wall of the plate heatexchangeris
adjacent to the inner surface of the rear plate, or adjacent
to the inner surface of the first side plate. A first and a
second heat medium connection pipe connect to and
extend from respectively the first inlet port and the first
outlet port, said firstand second heat medium connection
pipes extending through the rear plate or the first side
plate. The outdoor unit provides a gas-liquid separator
which is disposed on the heat medium circuit and outside
of the housing, and is connected to the first outlet port via
the second heat medium connection pipe. The risk of
refrigerant leakage increases with the number of con-
nections the piping fluidly connecting the heat exchanger
with the gas-liquid separator. The outdoor unit according
to the present invention advantageously minimizes the
number of said connections, thereby eliminating the risk
of refrigerant leakage from the piping before any heat
medium reaches the gas-liquid separator. In this way, any
refrigerant leaked into the heat medium is advanta-
geously separated in the gas-liquid separator and sub-
sequently discharged in a controlled manner, thus pre-
venting any ingress of refrigerant into any indoor ele-
ments of the heat pump.

[0007] It should furthermore be noted that the summa-
tion of the plates forming the housing does not mean that
these plates are necessarily separate plates that are
connected to each other. Two or more of the mentioned
plates may be single-piece, and can be curved, bent,
folded or otherwise shaped to form two or more of the
mentioned plates in functional terms, the qualifier terms
(front, first side, second side, rear, top, bottom) being
meant to denote relative position.

[0008] In this context, the term "gas" is to be under-
stood as the gaseous state of the refrigerant used in the
outdoor unit. The term "gas-separator" is used without
prejudice to any other substances or combinations there-
of which, when in their gaseous state, may also be
separated from the heat medium by means of the gas
liquid separator.

[0009] Further embodiments of the outdoor unit ac-
cording to the invention are further described below.
These embodiments are disclosed by the dependent
claims 2to 13. Inan embodiment, The outdoor unit further
comprises a separator housing accommodating the gas-
liquid separator, said separator housing defining a space
outside of the housing of the outdoor unit, allowing more
control over how, and more precisely where, the refrig-
erant separated from the heat medium is discharged. In
this way, the separated refrigerant leaving the gas-liquid
separator is advantageously always released outside of
the outdoor unit, away from any sources of ignition within
the outdoor unit. The separator housing also provides the
gas-liquid separator with protection against damage and
the direct influence of weather, thus allowing for a se-
paration performance which is consistently effective.
[0010] In an embodiment, the first inlet port is posi-
tioned at a lower part of the plate heat exchanger and the
first outlet port is positioned at an upper part of the plate
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heat exchanger. This permits taking advantage of the
tendency of the refrigerant to float above the heat med-
ium due to its much lower density. In the event of some
refrigerant leaks into the heat medium side of the heat
exchanger, said refrigerant is advantageously carried
along with the heat medium to the gas-liquid separator,
thus promoting both the safety and a more efficient
operation of the performance of the plate heat exchanger.
[0011] Inanembodiment, wherein a gas purge valve is
disposed on the gas-liquid separator, and the separator
housing further comprises an opening to exhaust gas
discharged from the gas purge valve. By enabling the
discharge of the separated refrigerant, first from the gas-
liquid separator and then from the housing, pressure
buildup inside the separator is advantageously avoided.
In this way, the efficiency of the gas-liquid separator is
kept at an optimal level, thus better preventing any re-
frigerant leaked into the heat medium pipes from pro-
ceeding to any of the indoor elements of the heat-pump.
[0012] Inanembodiment, the opening is positioned on
the top of the separator housing. In this way, the distance
between the purge valve of the separator and the exhaust
opening of the separator housing is kept advantageously
short, thereby permitting a more direct release of the
separated refrigerant.

[0013] Inanembodiment, the opening is positioned on
the bottom of the separator housing. In this embodiment,
while the path between the purge valve of the separator
and the exhaust opening of the separator housing is
longer, the lower position of the opening permits taking
advantage of the density of the refrigerant being higher
than that of air, assuring that the discharged refrigerant
cannot re-enter the outdoor unit as it will naturally dis-
perse downward, further away from the outdoor unit.
[0014] In an embodiment, the gas-purge valve com-
prises an air passage, through which separated gas
flows, wherein the air passage protrudes from the open-
ing to the outside of the separator housing. This advan-
tageously permits direct expulsion of the separated re-
frigerant from the gas-liquid separator.

[0015] In an embodiment, the separator housing
further comprises a duct, wherein said duct is connected
to the opening, wherein said duct is connected to the gas
purge valve, through which duct separated gas flows
from the gas purge valve to and out of the opening. In
this way, the separated refrigerant is not allowed to dwell
inside the separator housing, thereby eliminating the risk
of explosion and/or pressure accumulation inside said
housing.

[0016] In an embodiment, the gas-liquid separator
comprises a second inlet port connected to the second
heat medium connection pipe, for receiving heat med-
ium, and a second outlet port for evacuating processed
heat medium from the gas-liquid separator, wherein the
second inlet port and the second outlet port are arranged
on opposite sides of the gas-liquid separator with respect
to each other. By preference, the second outlet port is
arranged at a lower position than the second inlet port.
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More preferably, said second outlet is arranged at the
bottom of the gas-liquid separator. In this way, the buoy-
ancy of the refrigerant in combination with a longer dwell
time of the heat medium inside the gas-liquid separator
are advantageously used in order to optimize separation
efficiency.

[0017] In this context, the wording "dwell time" is to be
understood as the time interval between the moment of
ingress of a volume of heat medium into the gas-liquid
separator via the second inlet, and the moment said
volume leaves said separator via the second outlet. Said
dwell time may be increased by, for example though not
exclusively, reducing the flow of heat medium by reducing
the pump speed, or by increasing the distance between
the second inlet and the second outlet of the separator.
[0018] In an embodiment, the gas-liquid separator
comprises a second inlet port connected to the second
heat medium connection pipe, for receiving heat med-
ium, and a second outlet port for evacuating processed
heat medium from the gas-liquid separator, which the a
second inlet port and the second outlet port are provided
in a lateral face of the gas-liquid separator, wherein the
second outlet port is connected to a third heat medium
connection pipe which comprises a substantially straight
section at said second outlet port.

[0019] In an embodiment, the second heat medium
connection pipe comprises a substantially straight sec-
tion from said second inlet port. This permits a laminar
flow of the heat medium as it enters the gas-liquid se-
parator, thereby facilitating the stratification of any leaked
refrigerant above said heat medium, thus greatly facil-
itating further separation and purging of said refrigerant.
[0020] Inan embodiment, wherein the first and/or sec-
ond heat medium connection pipes comprise flexible
tubes. These types of tube allow for a broader spectrum
of options regarding the positioning of the gas-liquid
separator, which permits accommodation of the outdoor
unit and the separator in more confined spaces.

[0021] Inan embodiment, wherein the first side wall of
the plate heat exchanger is positioned within a distance of
at most 5.0 cm.

[0022] In an embodiment, the plate heat exchanger is
adjacentto the inner surface of the rear plate, and the first
and second heat medium connection pipes extend
through the rear plate or the first side plate. Distance
for the piping to traverse within the outdoor unit is mini-
mized this way, reducing risk of leakage, as well as
limiting material cost.

[0023] In a further preferred embodiment, the plate
heat exchanger extends substantially parallel to the rear
plate. This provides for a particularly advantageous con-
figuration wherein the available volume is optimized.

DESCRIPTION OF FIGURES
[0024] The following description of the figures of spe-

cific embodiments of the invention is merely exemplary in
nature and is not intended to limit the present teachings,
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their application or uses. Throughout the drawings, cor-
responding reference numerals indicate like or corre-
sponding parts and features.

Figure 1 schematically presents outdoor unit (1) with
a gas-liquid separator (2).

Figure 2 presents an embodiment of the opening
(17) of the separator housing (15)

DETAILED DESCRIPTION OF THE INVENTION

[0025] The invention is further described by the follow-
ing non-limiting examples which further illustrate the
invention, and are not intended to, nor should they be
interpreted to, limit the scope of the invention.

[0026] The presentinvention concerns an outdoor unit
for a heat pump, said unit is provided with a gas-liquid
separator disposed on the heat medium circuit and out-
side of the housing. The outdoor unit according to the
presentinvention advantageously minimizes the number
of piping connections before the heat medium leaving the
heat exchanger of the outdoor unit reaches the gas-liquid
separator. This eliminates the risk of refrigerant leakage
from the piping before any heat medium reaches the gas-
liquid separator. In this way, any refrigerant leaked into
the heat medium is advantageously separated in the gas-
liquid separator and subsequently discharged in a con-
trolled manner, thus preventing any ingress of refrigerant
into any indoor elements of the heat pump.

[0027] Unless otherwise defined, all terms used in
disclosing the invention, including technical and scientific
terms, have the meaning as commonly understood by
one of ordinary skill in the art to which this invention
belongs. By means of further guidance, term definitions
are included to better appreciate the teaching of the
present invention.

[0028] As used herein, the following terms have the
following meanings:

"A", "an", and "the" as used herein refers to both singular
and plural referents unless the context clearly dictates
otherwise. By way of example, "a compartment" refers to
one or more than one compartment.

[0029] "Comprise", "comprising", and "comprises" and
"comprised of" as used herein are synonymous with
"include”, "including”, "includes" or "contain", "contain-
ing", "contains" and are inclusive or open-ended terms
that specifies the presence of what follows e.g. compo-
nent and do not exclude or preclude the presence of
additional, non-recited components, features, element,
members, steps, known in the art or disclosed therein.
[0030] Furthermore, the terms first, second, third and
the like in the description and in the claims, are used for
distinguishing between similar elements and not neces-
sarily for describing a sequential or chronological order,
unless specified. It is to be understood that the terms so
used are interchangeable under appropriate circum-
stances and that the embodiments of the invention de-
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scribed herein are capable of operation in other se-
quences than described or illustrated herein.

[0031] The recitation of numerical ranges by endpoints
includes all numbers and fractions subsumed within that
range, as well as the recited endpoints.

[0032] Whereas the terms "one or more" or "at least
one", such as one or more or at least one member(s) of a
group of members, is clear per se, by means of further
exemplification, the term encompasses inter alia a re-
ference to any one of said members, or to any two or more
of said members, such as, e.g., any >3, >4, >5, >6 or >7
etc. of said members, and up to all said members.
[0033] Unless otherwise defined, all terms used in
disclosing the invention, including technical and scientific
terms, have the meaning as commonly understood by
one of ordinary skill in the art to which this invention
belongs. By means of further guidance, definitions for
the terms used in the description are included to better
appreciate the teaching of the present invention. The
terms or definitions used herein are provided solely to
aid in the understanding of the invention.

[0034] Reference throughout this specification to "one
embodiment" or"an embodiment" means that a particular
feature, structure or characteristic described in connec-
tion with the embodiment is included in at least one
embodiment of the present invention. Thus, appear-
ances of the phrases "in one embodiment" or "in an
embodiment" in various places throughout this specifica-
tion are not necessarily all referring to the same embodi-
ment, but may. Furthermore, the particular features,
structures or characteristics may be combined in any
suitable manner, as would be apparent to a person skilled
in the art from this disclosure, in one or more embodi-
ments. Furthermore, while some embodiments de-
scribed herein include some but not other features in-
cluded in other embodiments, combinations of features
of different embodiments are meant to be within the
scope of the invention, and form different embodiments,
as would be understood by those in the art. For example,
in the following claims, any of the claimed embodiments
can be used in any combination. With as a goalillustrating
better the properties of the invention the following pre-
sents, as an example and limiting in no way other poten-
tial applications, a description of a number of preferred
embodiments of the outdoor unit based on the invention,
wherein:

[0035] FIG. 1 schematically presents outdoor unit (1)
with a gas-liquid separator (2). The figure shows a heat
medium circuit comprising a plate heat exchanger (3)
having heat medium side and a refrigerant side. On the
refrigerant side, said plate heat exchanger (3)is in further
contact with a refrigerant circuit (not shown) having a
compressor, a heat source heat exchanger, an expan-
sion means. The outdoor unit (1) further includes a hous-
ing (4) comprising a front plate (5), a first side plate (6), a
second side plate (7), a rear plate (8), top plate (9) and a
bottom plate (10), the housing (4) accommodating all
elements of the refrigerant circuit (not shown) and the
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plate heat exchanger (3). The plate heat exchanger (3) is
shown with a first side wall where afirstinlet port (12) and
a first outlet port (11). The first inlet port is shown posi-
tioned at a lower part of the plate heat exchanger and the
first outlet port is positioned at an upper part of the plate
heat exchanger. This permits taking advantage of the
tendency of the refrigerant to float above the heat med-
ium due to its much lower density, thereby facilitating the
transmission of any refrigerant contaminated heat med-
ium to the gas-liquid separator (2). The plate heat ex-
changer (3) is shown arranged in the outdoor unit (1) so
that the first side wall of the plate heat exchanger (3) is
adjacent to the inner surface of the rear plate (8). A first
and a second heat medium connection pipes (13, 14)
connects to and extend from respectively the first inlet
port (12)and the first outlet port (11), said firstand second
heat medium connection pipes (13, 14) extending
through the rear plate (8). The second heat medium
connection pipe (14) comprises a substantially straight
section at said second inlet port (19). This permits a
laminar flow of the heat medium as it enters the gas-
liquid separator (2), thereby facilitating the stratification of
any leaked refrigerant above said heat medium, thus
greatly facilitating further separation and purging of said
refrigerant. The gas-liquid separator (2) is shown dis-
posed on the heat medium circuit and outside of the
housing (4), and is connected to the first outlet port
(11) via the second heat medium connection pipe (14).
The risk of refrigerant leakage increases with the number
of connections the piping fluidly connecting the plate heat
exchanger (3) with the gas-liquid separator (2). The out-
door unit (1) according to the present invention advanta-
geously minimizes the number of said connections,
thereby eliminating the risk of refrigerant leakage from
the piping before any heat medium reaches the gas-liquid
separator (2). In this way, any refrigerant leaked into the
heat medium is advantageously separated in the gas-
liquid separator (2) and subsequently discharged in a
controlled manner, thus preventing any ingress of refrig-
erant into any indoor elements of the heat pump system.
The gas-liquid separator (2) is shown inside a separator
housing (15), said separator housing (15) defining a
space outside of the housing (4) of the outdoor unit (1).
In this way, the separated refrigerant is always released
outside of the outdoor unit (1) while using no extra piping,
thus simplifying the construction of the outdoor unit (1).
The separator housing (15) also provides the gas-liquid
separator (2) with protection against damage and the
direct influence of weather. This permits a separation
performance which is consistent and effective. The dis-
charge of the separated refrigerant is essential to avoid
pressure buildup inside the separator (2), and for keeping
the efficiency of the same at an optimal level, thus better
preventing any refrigerant leaked into the heat medium
pipes from proceeding to any of the indoor elements of
the heat-pump. A gas purge valve (16) is shown on the
gas-liquid separator (2), the separator housing (15)
further comprises an opening (17) to exhaust gas dis-
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charged from the gas purge valve (16). In this embodi-
ment, said opening (17) is shown located at the bottom of
the separator housing (15). A duct (18) fluidly connects
the gas purge valve (16) and the opening (17). By provid-
ing a duct (18) inside the separator housing (15), refrig-
erant does not pool or dwell inside the separator housing
(15) of the gas-liquid separator (2), thereby eliminating
the risk of explosion and/or pressure accumulation inside
said separator housing (15). By discharging the refriger-
ant under and away from the outdoor unit (1), the risk of
the refrigerant coming into contact with any of the other
elements of the outdoor unit (1), in particular those which
may act as a source of ignition and deflagrate the refrig-
erant is advantageously avoided, thus precluding the
occurrence of a fire and/or explosion. The gas-liquid
separator (2) comprises a second inlet port (19) con-
nected to the second heat medium connection pipe (14),
for receiving heat medium, and a second outlet port (20)
for evacuating processed heat medium from the gas-
liquid separator (2), wherein the second inlet port (19)
and the second outlet port (20) are arranged on a lateral
face of the gas-liquid separator (2) and on opposite sides
with respect to each other. The second outlet port (20) is
shown arranged at a lower position than the second inlet
port (19). The height difference in the placement of the
second ports (19, 20) maximizes the distance between
said ports, and thus dwell time of the heat medium inside
the gas-liquid separator (2). In this way, any leaked
refrigerant will, by virtue of its higher buoyancy, have
more time to rise to the top portion of the separator (2),
and in this way optimizing separation efficiency. The
second outlet port (20) is shown further connected to a
third heat medium connection pipe (21) which comprises
a substantially straight section at the second outlet port
(20).

[0036] Inanembodiment, wherein the first side wall of
the plate heat exchanger is positioned within a distance of
at most 5.0 cm. In this way, sufficient space is provided
inside the outdoor unit (1) for the elements of the refrig-
erant circuit, in particular a compressor and expansion
valve.

[0037] Inanembodiment, wherein the first and/or sec-
ond heat medium connection pipes (13, 14) comprise
flexible tubes. These types of tube allow for a broader
spectrum of options regarding the positioning of the gas-
liquid separator (2), which permits accommodation of the
outdoor unit (1) and the separator (2) in more confined
spaces.

[0038] Inanembodiment,the separatorhousing(15)is
adhered to or positioned parallel to the first side wall (22).
In this way, the length of the second heat medium con-
nection pipe (14) is advantageously minimized.

[0039] FIG. 2 presents an embodiment of the opening
(17) of the separator housing (15). The opening (17) is
shown positioned on the top of the separator housing
(15). An air passage (23) extending from the gas-purge
valve (16 not shown) on top of the gas-liquid separator
(2), which is not shown in this Figure, is shown extending
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beyond the opening (17). This configuration of the se-
parator housing (15) permits direct expulsion of the se-
parated refrigerant from the gas-liquid separator (2).

[0040]

The presentinvention is in no way limited to the

embodiments described in the examples and/or shownin
the figures. On the contrary, methods according to the
present invention may be realized in many different ways
without departing from the scope of the invention.

List of numbered items:

[0041]

1 outdoor unit

2 gas-liquid separator

3 plate heat exchanger

4 housing

5 front plate

6 first side plate

7 second side plate

8 rear plate

9 top plate

10  bottom plate

1" first outlet port

12 firstinlet port

13  first heat medium connection pipe
14  second heat medium connection pipe
15  separator housing

16  gas purge valve

17  opening

18  duct

19  second inlet port

20  second outlet port

21  third heat medium connection pipe
22 first side wall

23  air passage

Claims

1. An outdoor unit for a heat pump system using a

flammable, combustible and/or explosive refrigerant
comprising:

a refrigerant circuit having a compressor, a heat
source heat exchanger, an expansion means,
and a refrigerant side of a plate heat exchanger;
aheat medium circuit comprising a heat medium
side of the plate heat exchanger;

a housing comprising a front plate, a first side
plate, a second side plate, a rear plate, top plate
and a bottom plate, and accommodating the
compressor, the heat source heat exchanger,
an expansion valve and the plate heat exchan-
ger;

wherein the plate heat exchanger has a first side
wall where a first inlet port and a first outlet port
are provided, and the plate heat exchanger is
arranged in the outdoor unit so that the first side
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wall of the plate heat exchanger is adjacent to
the inner surface of the rear plate, or adjacent to
the inner surface of the first side plate, wherein a
firstand a second heat medium connection pipe
connectto and extend from respectively the first
inlet port and the first outlet port, said first and
second heat medium connection pipes extend-
ing through the rear plate or the first side plate,
and

wherein the outdoor unit provides a gas-liquid
separator, and the gas-liquid separator is dis-
posed on the heat medium circuit and outside of
the housing, and is connected to the first outlet
port via the second heat medium connection

pipe.

The outdoor unitfora heat pump system according to
the claim 1, further comprises a separator housing
accommodating the gas-liquid separator, said se-
parator housing defining a space outside of the
housing of the outdoor unit.

The outdoor unitforaheat pump system according to
the claim 2, the first inlet port is positioned at a lower
part of the plate heat exchanger and the first outlet
port is positioned at an upper part of the plate heat
exchanger.

The outdoor unitforaheat pump system according to
any one of the claims 1 to 3, wherein a gas purge
valve is disposed on the gas-liquid separator, and the
separator housing further comprises an opening to
exhaust gas discharged from the gas purge valve.

The outdoor unitfora heat pump system according to
claim 4, the opening is positioned on the top of the
separator housing.

The outdoor unit fora heat pump system according to
claim 4, the opening is positioned on the bottom of
the separator housing.

The outdoor unitfora heat pump system according to
any one of the preceding claims 4 to 6, the gas-purge
valve comprises an air passage, through which se-
parated gas flows, wherein the air passage pro-
trudes from the opening to the outside of the separa-
tor housing.

The outdoor unitfora heat pump system according to
the claim 6, the separator housing further comprises
a duct, wherein said duct is connected to the open-
ing, wherein said duct is connected to the gas purge
valve, through which duct separated gas flows from
the gas purge valve to and out of the opening.

The outdoor unit fora heat pump system according to
any one of the claims 1 to 8, the gas-liquid separator
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comprises a second inlet port connected to the sec-
ond heat medium connection pipe, for receiving heat
medium, and a second outlet port for evacuating
processed heat medium from the gas-liquid separa-
tor, wherein the second inlet port and the second
outlet port are arranged on opposite sides of the gas-
liquid separator with respect to each other.

The outdoor unit fora heat pump system according to
any one of the claims 1 to 8, the gas-liquid separator
comprises a second inlet port connected to the sec-
ond heat medium connection pipe, for receiving heat
medium, and a second outlet port for evacuating
processed heat medium from the gas-liquid separa-
tor, which the a second inlet port and the second
outlet port are provided in a lateral face of the gas-
liquid separator, wherein the second outlet port is
connected to a third heat medium connection pipe
which comprises a substantially straight section at
said second outlet port.

The outdoor unitforaheat pump system according to
claim 10, wherein the second heat medium connec-
tion pipe comprises a substantially straight section at
said second inlet port.

The outdoor unit fora heat pump system according to
any one of the claims 1 to 11, wherein the first and/or
second heat medium connection pipes comprise
flexible tubes.

The outdoor unit fora heat pump system according to
any one of the claims 1 to 12, wherein the first side
wall of the plate heat exchanger is positioned within a
distance of at most 5.0 cm.

Amended claims in accordance with Rule 137(2)
EPC.

1.

An outdoor unit (1) for a heat pump system using a
flammable, combustible and/or explosive refrigerant
comprising:

a refrigerant circuit having a compressor, a heat
source heat exchanger, an expansion means,
and a refrigerant side of a plate heat exchanger
3);

aheat medium circuit comprising a heat medium
side of the plate heat exchanger (3);

a housing (4) comprising a front plate (5), a first
side plate (6), a second side plate (7), a rear
plate (8), top plate (9) and a bottom plate (10),
and accommodating the compressor, the heat
source heat exchanger, an expansion valve and
the plate heat exchanger;

wherein the plate heat exchanger has a first side wall
where a first inlet port (12) and a first outlet port (11)
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are provided, and the plate heat exchanger is ar-
ranged in the outdoor unit (1) so that the first side wall
(22) of the plate heat exchanger is adjacent to the
inner surface of the rear plate, or adjacentto the inner
surface of the first side plate, wherein a first (13) and
a second (14) heat medium connection pipe connect
to and extend from respectively the first inlet port and
the first outlet port, said first and second heat med-
ium connection pipes extending through the rear
plate or the first side plate, and characterized in
that the outdoor unit provides a gas-liquid separator
(2), and the gas-liquid separator is disposed on the
heat medium circuit and outside of the housing, and
is connected to the first outlet port via the second
heat medium connection pipe.

The outdoor unitfora heat pump system according to
the claim 1, further comprises a separator housing
(15) accommodating the gas-liquid separator, said
separator housing defining a space outside of the
housing of the outdoor unit.

The outdoor unitforaheat pump system according to
the claim 2, the first inlet port is positioned at a lower
part of the plate heat exchanger and the first outlet
port is positioned at an upper part of the plate heat
exchanger.

The outdoor unitforaheat pump system according to
any one of the claims 1 to 3, wherein a gas purge
valve (16) is disposed on the gas-liquid separator,
and the separator housing further comprises an
opening (17) to exhaust gas discharged from the
gas purge valve.

The outdoor unit fora heat pump system according to
claim 4, the opening is positioned on the top of the
separator housing.

The outdoor unitforaheat pump system according to
claim 4, the opening is positioned on the bottom of
the separator housing.

The outdoor unitfora heat pump system according to
any one of the preceding claims 4 to 6, the gas-purge
valve comprises an air passage (23), through which
separated gas flows, wherein the air passage pro-
trudes from the opening to the outside of the separa-
tor housing.

The outdoor unit fora heat pump system according to
the claim 6, the separator housing further comprises
a duct (18), wherein said duct is connected to the
opening, wherein said duct is connected to the gas
purge valve, through which duct separated gas flows
from the gas purge valve to and out of the opening.

The outdoor unit fora heat pump system according to
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any one of the claims 1 to 8, the gas-liquid separator
comprises a second inlet port (19) connected to the
second heat medium connection pipe, for receiving
heat medium, and a second outlet port (20) for
evacuating processed heat medium from the gas-
liquid separator, wherein the second inlet port and
the second outlet port are arranged on opposite
sides of the gas-liquid separator with respect to each
other.

The outdoor unitforaheat pump system according to
any one of the claims 1 to 8, the gas-liquid separator
comprises a second inlet port (19) connected to the
second heat medium connection pipe, for receiving
heat medium, and a second outlet port (20) for
evacuating processed heat medium from the gas-
liquid separator, which the second inlet port and the
second outlet port are provided in a lateral face of the
gas-liquid separator, wherein the second outlet port
is connected to a third heat medium connection pipe
(21) which comprises a substantially straight section
at said second outlet port.

The outdoor unitfor a heat pump system according to
claim 10, wherein the second heat medium connec-
tion pipe comprises a substantially straight section at
said second inlet port.

The outdoor unitfora heat pump system according to
any one of the claims 1 to 11, wherein the first and/or
second heat medium connection pipes comprise
flexible tubes.

10

15

20

25

30

35

40

45

50

55

14



EP 4 560 205 A1

FIG. 1

15

17

FIG. 2



10

15

20

25

30

35

40

45

50

55

EP 4 560 205 A1

9

des

Europaisches
Patentamt

European

Patent Office EUROPEAN SEARCH REPORT

Office européen

Application Number

brevets EP 23 21 1294

N

EPO FORM 1503 03.82 (P04G01)

DOCUMENTS CONSIDERED TO BE RELEVANT

Category Citation of document with indication, where appropriate, Rele\{ant CLASSIFICATION OF THE
of relevant passages to claim APPLICATION (IPC)
A JP 2022 126030 A (PANASONIC IP MAN CORP) 1-13 INV.
30 August 2022 (2022-08-30) F24F1/14
* the whole document * F24F5/00
_____ F25B13/00
A CN 1 239 854 C (LG ELECTRONICS INC [KR]) 1

1 February 2006 (2006-02-01)
* figure 1 *

US 2019/186773 Al (ZHONG RUJIANG [CN] ET |1
AL) 20 June 2019 (2019-06-20)
* paragraph [0056]; figure 4 *
CN 214 283 041 U (GUANGZHOU SOUTHSTAR 1
MACHINE FACILITIES CO LTD)

28 September 2021 (2021-09-28)

* paragraph [0030]; figures 1,2 *

TECHNICAL FIELDS
SEARCHED (IPC)
F24F
F25B
The present search report has been drawn up for all claims
Place of search Date of completion of the search Examiner
Munich 15 April 2024 Blot, Pierre—Edouard

CATEGORY OF CITED DOCUMENTS

X : particularly relevant if taken alone
Y : particularly relevant if combined with another
document of the same category

T : theory or principle underlying the invention

E : earlier patent document, but published on, or
after the filing date

D : document cited in the application

L : document cited for other reasons

Atechnological backgroUund e e e e
O : non-written disclosure & : member of the same patent family, corresponding
P :intermediate document document

10




EP 4 560 205 A1

ANNEX TO THE EUROPEAN SEARCH REPORT

ON EUROPEAN PATENT APPLICATION NO. EP 23 21 1294

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

10

15

20

25

30

35

40

45

50

55

EPO FORM P0459

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.

15-04-2024
Patent document Publication Patent family Publication
cited in search report date member(s) date
JP 2022126030 A 30-08-2022 EP 4047288 Al 24-08-2022
JP 2022126030 A 30-08-2022
CN 1239854 Cc 01-02-2006 CN 1477345 A 25-02-2004
EP 1391660 Al 25-02-2004
JP 2004085177 a 18-03-2004
KR 20040017602 A 27-02-2004
US 2019186773 Al 20-06-2019 CA 3034567 Al 01-03-2018
CN 206001759 U 08-03-2017
EP 3505849 A1 03-07-2019
us 2019186773 Al 20-06-201°
WO 2018036251 A1l 01-03-2018
CN 214283041 U 28-09-2021 NONE

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

11




	bibliography
	abstract
	description
	claims
	drawings
	search report

