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(54) AN AIR CONDITIONER CONFIGURED TO BE LOCATED IN AN INDOOR SPACE

(57) An air conditioner configured to be located in an
indoor space, the air conditioner comprising a first air
path, a second air path, and a third air path, wherein the
third air path is distinct from the first air path and the
second air path. The air conditioner further comprises a
refrigerant loop, configured to extract heat from the sec-
ond air path, and to expel heat to the third air path, a

compressor, configured to pump a refrigerant around the
refrigerant loop, and an air supply system, configured to
supply cooled air to the indoor space via the second air
path and to supply air to the indoor space from the out-
door space via the first air path, and an air removal
system, configured to remove air from the indoor space
via the third air path to the outdoor space.
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Description

TECHNICAL FIELD

[0001] The present disclosure concerns an air condi-
tioner which is configured to be located in an indoor
space. The disclosed air conditioner may for example
relate to a portable air conditioner, or a monoblock.

BACKGROUND

[0002] It is sometimes necessary for an air conditioner
to be located entirely in an indoor space. Such an air
conditionermaybenecessaryso that external equipment
is not required to be installed outside, such as externally
on a building, which may be detrimental to the facade.
Additionally, an air conditioner may be desired having
portability, such that it may be easily removed, or moved
to another location. Such an air conditioner comprises a
compressor and refrigerant loop which may cool an air
supply, and an interface with the indoor space for the
supply of cool air, and an interfacewith the outdoor space
for the removal of air from the indoor space such that heat
may be removed from the refrigerant loop.
[0003] Even though there exist different types of air
conditioners, such as portable and monoblock air condi-
tioners, there is still a strive to develop improved technol-
ogy relating to air conditioners, suchas technologywhich
provides energy efficiency and/or improved comfort.

SUMMARY

[0004] Therefore, a primary objective of the present
disclosure is to achieve, in at least some aspect, an
improved air conditioner. For example, it is an objective
toachieveanair conditionerwherebycoolingof an indoor
space can be achieved in an energy efficient manner
and/or in a relatively quiet manner.
[0005] According to a first aspect of the disclosure, at
least the primary object is achieved by an air conditioner
according to claim 1. Hence, there is provided an air
conditioner configured to be located in an indoor space,
the air conditioner comprising:

- a first air path, comprising a first air path inlet portion
configured to interface with an outdoor space, and a
first air pathoutlet portion configured to interfacewith
the indoor space,

- a second air path, comprising a second air path inlet
portion configured to interfacewith the indoor space,
and a second air path outlet portion configured to
interface with the indoor space,

- a third air path, comprising a third air path inlet
portion configured to interfacewith the indoor space,
and a third air path outlet portion configured to inter-
face with the outdoor space,

- a refrigerant loop, configured to extract heat from the
secondair path, and toexpel heat to the thirdair path,

- a compressor, configured to pump a refrigerant
around the refrigerant loop,

- an air supply system, configured to supply cooled air
to the indoor space via the second air path and to
supplyair from theoutdoor spacevia thefirst air path,

- anair removal system, configured to remove air from
the indoor space via the third air path to the outdoor
space,

wherein the third air path is distinct from the first air path
and the second air path.
[0006] The indoor space may comprise a building, a
room of a building, or may comprise a temporary space
which at least partially delimits a volume from its sur-
roundings. The outdoor space may comprise a space
outside the building, the room of the building, etc., for
example the outdoor spacemay comprise a space inside
a building but outside of the indoor space. The air con-
ditioner being configured to be located in the indoor
spacemeans that no external unit, located in the outdoor
space, is necessary for it to function. The first air path, the
second air path, and the third air path may comprise
tubes, pipes, or the like. Furthermore, the air paths
may comprise surfaces such as wall members, shell
members, and the like, as long as a pathway is at least
partially delimited such that air can flow from the inlet to
the outlet. The inlet portions extend from the air path
inlets and the outlet portions extend from the air path
outlets; the inlet portions may meet the outlet portions,
alternatively a portionmay be formed therebetween. The
portions may be continuously formed as a single part, or
alternativelymay be formed ofmultiple parts, and/ormay
comprise a portion of a part. The terms inlet and outlet
refer to thenormal useof theair conditioner, itmay further
be possible for the device to operate in modes such that
the inlets comprise outlets and vice-versa. The air supply
systemandair removal systemmay comprise a fan, such
as an axial fan, a radial fan, or any type of fan. Addition-
ally, the air supply system and air removal system may
comprise any number of fans. The third air path being
distinct from the first air path and the second air path
means that the third air path is physically separate from
the first air path and the second air path, i.e., the air paths
do not overlap. Furthermore, the walls delimiting the air
paths may be physically separate, and/or a gap may be
formed between the air paths, the space comprising a
void, insulation, or further components of the air condi-
tioner.
[0007] By providing an air conditioner having three air
paths, and wherein the third air path is distinct from the
first air path and the second air path, it is possible to
supply air to the indoor space via the first air path or the
second air path, whereby the air does not mix with the air
in the third air path. By not mixing the air between the air
paths heat exchange can be minimized, and thus a
supplied air can be provided, either by cooling via the
refrigerant loop, or from outside as a ventilation air, and a
more effective cooling is thereby achieved. Additionally,
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by having dedicated cooling air paths the supplied air
does not come in contact with any components having
beenwarmedbyairwhichhaspreviouslybeen incontact.
The air conditioner according to the disclosure may ad-
ditionally or alternatively improve the accuracy of any
measurements of the air in the air paths, such as tem-
perature measurements since the air in the first and
second air paths do not mix with the air in the third air
path. Improved accuracy of e.g., the temperature mea-
surements may result in improved air conditioner effi-
ciency.
[0008] Optionally, the air conditioner is configured to
cool the indoor space by supplying air to the indoor space
via the first air path when a temperature of the outdoor
space is less than a temperature of the indoor space, and
bysupplyingcooledair to the indoor spacevia thesecond
air path when a temperature of the outdoor space is not
less than a temperature of the indoor space. By cooling
the indoor space via the first air path,whena temperature
of the outdoor space is less than a temperature of the
indoor space, it is possible to cool the indoor space
without use of the refrigerant loop, and therefore without
the need for powering the compressor. Thereby, energy
efficiencymaybe improvedandanydisturbingnoise from
the compressor can be avoided. By cooling the indoor
space via the second air path when a temperature of the
outdoor space is not less thana temperature of the indoor
space it is possible to cool the indoor space to tempera-
tures below the temperature of the air in the outdoor
space.
[0009] Optionally, the air conditioner further comprises
at least one closing element, configured to be movable
between a first position anda secondposition, wherein at
the first position the at least one closing element closes
thefirst air pathandat thesecondposition theat least one
closing element opens the first air path. By providing a
closing element configured to close the first air path it is
possible to prevent air from entering the indoor space
from the outdoor space, for example when the tempera-
ture of the outdoor space is greater than that in the indoor
space.
[0010] Optionally, the at least one closing element is
further configured to close the second air path at the
second position and open the second air path at the first
position. By providing a closing element configured to
close the second air path it is possible to prevent air from
being circulated in the indoor space via the second air
path.Byhavingat least oneclosingelement configured to
close the first air path, and at least one closing element
configured to close the second air path it is possible to
close one of the first air path and the second air path
whilst the other is open, thus it may be possible to use a
single fan to supply air to the indoor space via either the
first air path or the second air path. Still optionally, the at
least one closing element for the first air path may be the
same closing element(s) used for the second air path,
instead of e.g., using separate closing elements for each
air path. Thereby, a more cost-effective configuration

may be achieved.
[0011] Optionally, the air conditioner comprises a first
closing element and a second closing element, wherein
at the first position the first closing element and the
second closing element connect with one another, and
at the second position a gap is formed between the first
closing element and the second closing element, where-
by optionally the first and second closing elements are
arranged tobemovablebackand forthbyaslidingmotion
between the first and second positions. Connecting with
one another can refer to the first closing element and the
second closing element contacting one another, or alter-
natively being connected via an element which the two
closing elements mutually contact. By providing a first
closing element and a second closing element movable
back and forth by a sliding motion between the first and
second positions, a compact closing arrangement may
be achieved.
[0012] Optionally, thefirst air pathoutlet portionand the
secondair path outlet portion at least partially overlap. By
overlapping the first air pathoutlet portionand the second
air path outlet portion it is possible to provide a single
outlet for the twoair paths, thusprovidingamorecompact
air conditioner. Additionally, by having only a single outlet
theair conditionermaybesimplifiedasaonly single set of
vanes, or the like, are required toaffect theair supply from
the two air paths. An overlap in air paths may also allow
for a residual cooling of air which is supplied from the
outside space following cooling using the refrigerant
loop.
[0013] Optionally, the first air path inlet portion is dis-
tinct from the second air path. By having the first air path
inlet portion distinct from the second air path the air in the
first air path inlet doesnotmixwith theair in the secondair
path. If for examplea temperature sensor is present in the
first air path inlet portion having the first inlet portion
distinct from the second air path, more accurate mea-
surements may be produced.
[0014] Optionally, the first air path inlet portion at least
partially comprises a first tube. The tube may comprise a
flexible tube. By forming the first air path inlet portion as a
tube amore flexible positioning of themain body of the air
conditioner may be possible.
[0015] Optionally, the third air path outlet portion at
least partially comprises a second tube. The tube may
comprise a flexible tube. By forming the third air path
outlet portion as a tube a more flexible positioning of the
main body of the air conditioner may be possible.
[0016] Optionally, the air conditioner further comprises
a first temperature sensor configured to measure a tem-
perature of the air in the outdoor space. The first tem-
perature sensor may be suspended in the first air path,
alternatively the first temperature sensor may be in con-
tact with a wall of the first air path. The first temperature
sensor may directly measure the air temperature, alter-
natively the first temperature sensor may measure a
material in thermal contact with the air such that a mea-
surement indicative of the air temperature may be ob-
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tained. By providing a temperature sensor configured to
measure a temperature of the air in the outdoor space it is
possible to control the operation of the air conditioner
based upon a temperature of the air in the outdoor space.
Furthermore, it is possible to control the operation of the
air conditioner based upon a temperature of the air in the
outdoor space without the use of external equipment.
[0017] Optionally, the first temperature sensor is lo-
cated in the first air path inlet portion. By providing the
first temperature sensor in the first air path inlet portion
the temperature sensor may detect the temperature of
the air from the outside space which is to be supplied to
the indoor space. By placing the first temperature sensor
close to the inlet a more accurate measurement may be
taken. Where the air conditioner comprises at least one
closing element configured to close the first air path,
positioning the first temperature sensor closer to the first
air path inlet than the at least one closing element may
allow for measurements to be taken indicative of the
temperature of the air outside without opening the at
least one closing element.
[0018] Optionally, the first temperature sensor is con-
figured tomeasure a temperature of the air in the outdoor
spacewhenair is supplied to the indoor space via the first
air path. By measuring the temperature of the air in the
outdoor spacewhenair is supplied to the indoor spacevia
the first air path it can be ensured that a fresh supply of air
is measured indicative of the temperature of the air in the
outdoor space. Supply of air via the first air path may
comprise opening of a closing element, and/or activation
of a fanof theair supply system,whereapplicable.Where
thefirst temperaturesensor is locatedcloser to thefirst air
path outlet than the at least one closing element, opening
of the closing elementmay be a necessity for the outdoor
space air temperature to be measured.
[0019] Optionally, the first temperature sensor is con-
figured tomeasure a temperature of the air in the outdoor
space at predetermined intervals when the air condi-
tioner is configured to cool the indoor space. Predeter-
mined intervals may comprise regular intervals, such as
every 10 minutes, half an hour, every hour, etc. Alterna-
tively, the intervals may be irregular, for example the
intervals could be dependent on the last measured tem-
perature, a predicted temperature, time of day, or a
temperature of the air in the indoor space, etc. By mea-
suring the temperature of the air in the outdoor space at
predetermined intervals when the air conditioner is con-
figured to cool the indoor space it is possible to control the
air conditioner in the most energy efficient way.
[0020] Optionally, the air conditioner further comprises
a second temperature sensor configured to measure a
temperature of the air in the indoor space. The second
temperature sensor may be located in the first air path
inlet portion,wherein thesensormaybesuspended in the
air path or may be in contact with a wall of the air path.
Alternatively, the second temperature sensor may be
located on an external surface of the air conditioner.
The temperature sensor may directly measure the air

temperature, alternatively the temperature sensor may
measure a material in thermal contact with the air such
that ameasurement indicative of the air temperaturemay
be obtained. By providing a temperature sensor config-
ured to measure a temperature of the air in the indoor
space it is possible to control the operation of the air
conditioner based upon a temperature of the air in the
indoor space. Furthermore, it is possible to control the
operation of the air conditioner based upon a tempera-
ture of the air in the indoor space without the use of
external equipment.
[0021] Optionally, the air conditioner is a portable unit
and/or a wall mounted unit. A portable unit may comprise
a unit having wheels, a handle, or any adaptations such
that it may be more easily moved. A wall mounted unit
may comprise any type of air conditioning unit configured
tobe locatedentirelywithin an indoor spacewhich is tobe
mounted onto a surface of the indoor space, such as a
wall, ceiling, floor, either directlymounted, ormountedvia
a bracket.

BRIEF DESCRIPTION OF THE DRAWINGS

[0022] With reference to the appended drawings, be-
low follows a more detailed description of embodiments
of the disclosure cited as examples.

Fig. 1 is a perspective view of an air conditioner ac-
cording to a first embodiment of the disclo-
sure,

Fig. 2 is a schematic diagram of an air conditioner
according to a first embodiment of the disclo-
sure,

Fig. 3a is a schematic diagram of an air conditioner in
a refrigerant loop coolingmode according to a
second embodiment of the disclosure,

Fig. 3b is a schematic diagram of an air conditioner in
a ventilation cooling mode according to a sec-
ond embodiment of the disclosure,

Fig. 4a is a detailed view of an air conditioner show-
ing a first closing element and a second clos-
ing element at a first position,

Fig. 4b is a detailed view of an air conditioner show-
ing a first closing element and a second clos-
ing element at a second position.

Fig. 5 is a schematic diagram of an air conditioner
according to a third embodiment of the disclo-
sure,

[0023] The drawings show diagrammatic, exemplify-
ing embodiments of the present disclosure and are thus
not necessarily drawn to scale. It shall be understood that
the embodiments shown and described are exemplifying
and that the disclosure is not limited to these embodi-
ments. It shall also be noted that some details in the
drawingsmay be exaggerated in order to better describe
and illustrate the disclosure. Like reference characters
refer to like elements throughout the description, unless
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expressed otherwise.

DETAILED DESCRIPTION

[0024] Fig. 1 is a perspective view of an air conditioner
2 according to a first embodiment of the disclosure. The
air conditioner 2 is located in an indoor space 4. The
indoor space 4 may comprise a building, a room of a
building, or may comprise a temporary space which at
least partially delimits a volume from its surroundings.
The indoor space4comprisesawall 5 havingawindow7,
thewall 5 acting as a boundary between the indoor space
4 and an outdoor space 10. The air conditioner 2 com-
prises a main body 3. The main body 3 comprises a
second air path inlet 48 (not shown), a cooling air outlet
44, and an air removal inlet 46 interfacing with the indoor
space 4. The inlets and outlets interfacing with the indoor
space 4may comprise vanes, or the like to direct the flow.
It may be advantageous for the cooling air outlet 44 to
comprise vanes, or the like, which create turbulent flow in
the indoor space 4, which may improve cooling. Further-
more, it may be advantageous for the second air path
inlet 48and/or theair removal inlet 46 to comprise, vanes,
or the like, which create turbulent flow, which may im-
prove heat exchange. Additionally, it may be possible for
any vanes, or the like to be adjustable, either manually or
automatically such that the direction of the flow may be
adjusted. Additionally, it may be advantageous for inlets
interfacing with the indoor space 4 to comprise filters,
such that particulate matter may be prevented from en-
tering into themain body3of the air conditioner 2, and the
air supplied to the indoor space 4 may be cleaned.
[0025] The air conditioner 2 further comprises a first
tube 40 and a second tube 42 (described in more detail
with reference to Fig. 2) extending from themain body 3,
which interface with an outdoor space 10. The outdoor
space 10may comprise a space outside the building, the
room of the building, etc., for example the outdoor space
may comprise a space inside a building but outside of the
indoor space 4. The air conditioner 2 does not need to
comprise a first tube 40 and a second tube 42, in alter-
native embodiments the main body 3 may be positioned
at the wall 5 and an interface formed between the main
body 3 and the outdoor space 10, for example the air
conditioner may comprise a monoblock.
[0026] Alternatively, tubesmay be supplied external to
the air conditioner 2 which are connected to the device.
Such tubes may comprise an installation in a building or
may be a peripheral element. Furthermore, the first tube
40 and the second tube 42 interface with the outdoor
space 10 via the window 7. It is also possible for the first
tube 40 and/or the second tube 42 to interface with the
outdoor space 10 via a hole in the wall 5, or a plurality of
holes in the wall 5. Additionally, it may be possible for the
first tube 40 and/or the second tube 42 to interface with
the outdoor space 10 via a roof, or floor, or any gap
formed in a wall delimiting the indoor space. Adapters
and/or sealing elements may be used to fix the tubes to

the window and/or hole, etc. An outdoor air inlet 50 is
formed at the interface between the first tube 40 and the
outdoor space 10, and an outdoor air outlet 52 is formed
at the interface between the second tube 42 and the
outdoor space 10.
[0027] The main body 3 additionally comprises a first
tube opening 54 and a second tube opening 56 (see Fig.
2).Thefirst tubeopening50and thesecond tubeopening
52 provide an interface between the first tube 40 and the
second tube 42 and themain body 3 of the air conditioner
2. The tubes and/or openings may comprise threads,
grooves, protrusions, etc., such that they may be fixed
together. Additionally, adapters and/or sealing elements
may be used to fix the tubes to the main body 3 of the air
conditioner 2.
[0028] The air conditioner 2 comprises a portable unit
having wheels 58, although it is not necessary for the air
conditioner 2 to have wheels. It may be useful for the air
conditioner 2 to comprise a handle such that it may be
more easily moved. Such a portable unit may be moved
within a room, or to another room, or to another building,
and/or the first tube 40 and the second tube 42 may be
positioned to forma new interfacewith the outdoor space
10. The air conditioner 2 may also comprise a wall
mounted unit. A wall mounted unit may be mounted
anywhere on the wall 5 from the ceiling to the floor.
Additionally, itmaybepossible tomount thewallmounted
unit to the ceiling, or to the floor. The wall mounted unit
may be mounted directly to a wall, using any known
fixation means or may be mounted via a bracket, or
the like. It is also possible that the portable unit may be
secured to a surface of the indoor space 4.
[0029] Fig. 2 is a schematic diagram of the air condi-
tioner 2ofFig. 1.Theair conditioner 2 comprisesafirst air
path 6, a second air path 14, and a third air path 20. The
first air path 6 comprises a first air path inlet portion 8 and
a first air path outlet portion 12. The first air path inlet
portion 8 interfaces with the outdoor space 10 at the
outdoor air inlet 50, and the first air path outlet 12 portion
interfaces with the indoor space 4 at the cooling air outlet
44. A first air path filter 51 is located at the outdoor air inlet
50. Thefirst air path inlet portion8 comprises the first tube
40 which is external to the main body 3 of the air condi-
tioner 2. The first air path inlet portion 8 is distinct from the
second air path 14. The first tube 40 may comprise a
circular cross-section, a square-cross section, or a cross
section having any shape. Furthermore, the first tube 40
is shown to have a constant cross-section. Additionally, it
may be possible for the first tube 40 to have a non-
constant cross-section, for example the tube may de-
crease or increase in diameter, as it extends towards the
main body 3 of the air conditioner 2, either linearly or non-
linearly. The first tube 40 may comprise any material,
such asa thermoplastic,metal, or compositematerial, for
example comprising fiber reinforcement, or multiple
layers. It may be advantageous that the tube has ther-
mally insulating properties, for example where a tem-
perature sensor is located inside the first tube 40, such
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that heat exchange across the wall of the tube is reduced
anda temperaturemeasurement indicative of a tempera-
ture of the air in the outdoor space 10 can be taken more
accurately. It may also be advantageous for the first tube
40 to be flexible; a flexible tube may be easier to install
and may afford a more flexible positioning of the main
body3of theair conditioner 2and/or the interfacewith the
outdoor space 10. It is also possible for the first air path
inlet portion 8 to comprise a portion internal at least
partially to the main body 3 of the air conditioner 2. For
example, the first air path inlet portion 8 may be located
completely inside themain body 3 of the air conditioner 2,
in such a case the main body 3 of the air conditioner 2
would interface directly with the outdoor space 10, and in
suchacasewouldbe locatedat thewall 5, oradjacent toa
surface delimiting the indoor space 4.
[0030] The second air path 14 comprises a second air
path inlet portion 16 and a second air path outlet portion
18. Thesecondair path inlet portion16 interfaceswith the
indoor space 4 at the second air path inlet 48, and the
second air path outlet portion 18 portion interfaces with
the indoor space 4 at the cooling air outlet 44. A second
air path filter 49 may as shown also be located at the
second air path inlet 48. It is also possible for the second
air path to form a number of branches, for example the
second air path may comprise an air path inlet portion
comprising two or more openings, which join together as
the air path extends towards the cooling air outlet 44. The
cooling air outlet 44 may comprise a single opening or
may comprise separate openings for the first air path 6
and the second air path 14.
[0031] The third air path 20 comprises a third air path
inlet portion 22 and a third air path outlet portion 24. The
third air path inlet portion 22 interfaces with the indoor
space 4 at the air removal inlet 46, and the third air path
outlet portion18portion interfaceswith theoutdoor space
10 at the outdoor air outlet 52. A third air path filter 47may
as shown be located at the air removal inlet 46. The third
air path outlet portion 18 comprises the second tube 42
which is external to the main body 3 of the air conditioner
2. The second tube 42may comprise a circular cross-
section, a square-cross section, or a cross sectionhaving
any shape. Furthermore, the second tube 42is shown to
have a constant cross-section. Additionally, it may be
possible for the second tube 42 to have a non-constant
cross-section, for example the tube may decrease or
increase in diameter, as it extends towards themain body
3 of the air conditioner 2, either linearly or non-linearly.
The second tube 42may comprise anymaterial, such as
a thermoplastic, metal, or composite material, for exam-
ple comprising fiber reinforcement, or multiple layers. It
may be advantageous that the second tube 42has in-
sulative properties, for example to prevent heat expelled
to the third air path 20 from heating the air in the indoor
space4. Itmayalsobeadvantageous for thesecond tube
42 to be flexible; a flexible tubemay be easy to install and
may afford a more flexible positioning of the main body 3
of the air conditioner 2 and/or the interface with the out-

door space 10. It is also possible for the third air path
outlet portion 24 to comprise a portion internal at least
partially to the main body 3 of the air conditioner 2. For
example, the third air path outlet portion 20 may be
located completely inside the main body 3 of the air
conditioner 2, in such a case the main body 3 of the air
conditioner 2 would interface directly with the outdoor
space 10, and in such a casewould be located at the wall
5, or adjacent to a surface delimiting the indoor space 4.
[0032] The third air path 20 is distinct from the first air
path 6 and the second air path 14. The third air path 20
being distinct from the first air path 6 and the second air
path 14 means that the third air path 20 is physically
separate from the first air path 6 and the second air path
14, i.e., the air paths do not overlap. In the shown embo-
diment the walls delimiting the air paths are physically
separate. Between the air paths a gap may be formed,
the gap may comprise a void, insulation, or further com-
ponents of the air conditioner, such as a refrigerant loop
30, in the shown embodiment.
[0033] The air conditioner 2 further comprises the re-
frigerant loop 30 and a compressor 32, located in the
main body 3 of the air conditioner 2. The refrigerant loop
30 is configured to extract heat from the second air path
14, and to expel heat to the third air path 20. The com-
pressor 32 is configured to compress the refrigerant and
force the refrigerant around the refrigerant loop 30. The
refrigerant may comprise a hydrofluorocarbon or any
know refrigerant. The compressor 32 compresses the
refrigerant such that pressure and temperature of the
refrigerant increase and a vapor is formed. The refriger-
ant is then forced through a first heat exchanger 60which
expels heat to the third air path 20, thus cooling the
refrigerant, and forming a high-pressure liquid. The re-
frigerant is then forced through an expansion valve 62
which reduces the pressure of the refrigerant. The re-
frigerant is then forced through a second heat exchanger
64 which extract heat from the second air path, thus
heating the refrigerant, and forming a low-pressure
gas, which returns to the compressor 32.
[0034] The air conditioner 2 further comprises an air
supply system 26, configured to supply air to the indoor
space 4. The air supply system26 is configured to supply
cooled air via the second air path 16, whereby the air is
cooled by the refrigerant loop 30. The air supply system
26 is further configured to supply air from the outdoor
space 10 via the first air path 6. The air supply system 26
may comprise a single fan (described in more detail with
reference to Fig. 3a and Fig. 3b) or may comprise multi-
ple fans.Theuseofmultiple fansmaybebeneficialwhere
the first air path 6 and second air path 16 are formed such
that they are distinct, or where portions of the first air path
and/or second air path are configured such that they
direct air indifferent directions.For example, in theshown
embodiment the air supply system 26may be configured
to have two fans. The air supply system 26 in the shown
embodiment is located at the cooling air outlet 44. In
alternative embodiments the air supply system 26 may
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be located anywhere in the main body 2 of the air con-
ditioner along the first air path and/or the second air path
and may comprise multiple fans located anywhere along
the length of the aforementioned air paths.
[0035] The air conditioner 2 further comprises an air
removal system 28, configured to remove air from the
indoor space 4. The air removal system 28 is configured
to remove air from the indoor space 4 via the third air path
20 to the outdoor space 10. The air removal may com-
prise a single fan or may comprisemultiple fans. The use
of multiple fansmay be beneficial where the third air path
20 is formed having portions configured to direct air in
different directions. The air removal system 28 in the
shown embodiment is located at the cooling air outlet
44. In alternative the embodiments the air removal sys-
tem28maybe locatedanywhere in themainbody2of the
air conditioner along the third air path 20.
[0036] The air conditioner 2 is configured to cool the
indoor space 4 by supplying air to the indoor space 4 via
the first air path 6 when a temperature of the outdoor
space10 is less thana temperature of the indoor space4,
i.e. a ventilation cooling mode, and by supplying cooled
air to the indoor space4 via the secondair path 16whena
temperature of the outdoor space 10 is not less than a
temperature of the indoor space 4, i.e. a refrigerant loop
coolingmode. The ventilation coolingmodemay function
without actively cooling the supplied air via refrigerant
loop 30, hence it is not necessary to operate the com-
pressor 32, thus energy consumptionmay be reduced by
using the ventilation cooling mode. This also results in a
more quiet operation since any disturbing noise from the
compressor can be avoided.
[0037] The air conditioner 2 may be controlled manu-
ally or automatically. The air conditioner 2 may comprise
an electronic control unit (not shown) to control the op-
eration of the air conditioner 2. The operation of the air
conditioner 2 may comprise operation of the compressor
32, air supply system 26, air removal system 28, and
actuation of any closing elements. The electronic control
unitmay comprise a processing unit, an interface for user
control, and may be configured to receive temperature
and/or humidity measurements. Automatic control of the
air conditioner may require only a desired temperature to
be set, or additional parametersmaybe input by the user.
Additional parameters may comprise different control
strategies. The air conditioner 2 may be configured to
automatically switch between the ventilation cooling
modeand the refrigerant loopcoolingmodewhencooling
is required such that energy consumption is optimized.
The air conditioner 2 may also be configured to be auto-
matically operated based on other parameters, for ex-
ample the air conditioner 2may be controlled tominimize
noise, for example at night, whereby a refrigerant loop
cooling mode is prohibited, and cooling should only be
performed by the ventilation cooling mode. The cooling
performance per energy expenditure of the device could
also be used, such that the air conditioner 2 can alternate
between not supplying air to the indoor space 4, and

supplying air to the indoor space 4 using a ventilation
cooling mode only when a difference between the tem-
perature of the air in the indoor space 4 and the tem-
perature of the air in the outdoor space 10 is greater than
a predetermined margin. The air conditioner may further
be controlled to achieve a desired temperature as quickly
as possible, such that the air conditioner 2 operates in the
refrigerant loop coolingmode until a desired temperature
is achieved before using the ventilation cooling mode.
Additionally, when optimizing for energy consumption
where a desired temperature is less than an air tempera-
ture in the outdoor space 10 a ventilation cooling mode
maybe useduntil the air in the indoor space 4 is the same
temperature as the air in the outdoor space 10. The air
conditioner may then switch to a ventilation loop cooling
mode. Theair conditioner 2mayalsobe controlled based
on humidity measurements, for example in a dehumidi-
fier mode. It may also be possible for a user to override
any automatic control of the air conditioner 2.
[0038] The air conditioner 2 may as shown further
comprise a first temperature sensor 36 configured to
measure a temperature of the air in the outdoor space
4. The first temperature sensor 36may be used to control
the air conditioner 2. A user may be informed of a mea-
surement taken by the first temperature sensor 36 via an
interface on the air conditioner 2, or via a connected
device, in addition to the automatic control, or such that
the user may manually control the air conditioner 2.
Whilst the shown embodiment includes a temperature
sensor it is also possible for the air conditioner 2 to use
measurements taken external to the air conditioner 2,
either exclusively, or in combination with the first tem-
perature sensor 36. Measurements taken external to the
air conditioner 2 may comprise external temperature
sensors located on a building, or meteorological data,
either current or forecasted, which may be communi-
cated to the air conditioner 2 wirelessly, or via a wired
connection. The air conditioner 2 may further comprise a
humidity sensor (not shown) configured to measure a
humidity of the air in the outdoor space 4 and used to
control the air conditioner 2. The humidity sensor may be
integrated with, or positioned similarly to, the first tem-
perature sensor 36.
[0039] In the shown example, the first temperature
sensor 36 is located in the first air path inlet portion 8,
in the first tube 40. The first temperature sensor 36 may
be located anywhere along the first air path 6, for exam-
ple, inside the main body 3 of the air conditioner 2.
However, it may be advantageous for the first tempera-
ture sensor 36to be located close to the outdoor space
10. The first temperature sensor 36may be suspended in
the first air path 6, alternatively the first temperature
sensor 36may be in contact with a wall of the first air
path 6. The first temperature sensor 36 may directly
measure the air temperature, alternatively the first tem-
perature sensor 36 may measure a material in thermal
contactwith the air such that ameasurement indicative of
the air temperature in the outdoor space 10 may be
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obtained.
[0040] The first temperature sensor 36 may be config-
ured to measure a temperature of the air in the outdoor
space 4 when air is supplied to the indoor space 4 via the
first air path 6. In the shownexample, airmay be supplied
to the indoor space 4 via the first air path 6 by operating
the air supply system 26. By supplying air via the first air
path 6 fresh air is supplied to the first temperature sensor
36 such that a more accurate measurement may be
taken.Thefirst temperaturesensor36maybeconfigured
tomeasurea temperatureof theair in theoutdoor space4
at predetermined intervals when the air conditioner 2 is
configured to cool the indoor space 4. Predetermined
intervals may comprise regular intervals, such as every
10 minutes, half an hour, every hour, etc. Alternatively,
the intervals may be irregular, for example the intervals
could be dependent on the lastmeasured temperature, a
predicted temperature, time of day, or a temperature of
the air in the indoor space 4, etc. Furthermore, the first
temperature sensor 36 may be configured to measure a
temperature of the air in the outdoor space 10 continu-
ously. For example, in one embodiment, the first tem-
perature sensor 36maymeasure a temperature of the air
in the outdoor space 10 continuously only when the air
conditioner 2 is operated in a ventilation cooling mode.
[0041] In the shown example, the air conditioner 2
further comprises a second temperature sensor 38 con-
figured to measure a temperature of the air in the indoor
space 10. The second temperature sensor 38may be
used to control the air conditioner 2. A user may be
informed of a measurement taken by the second tem-
perature sensor 38 via an interface on the air conditioner
2, or via a connected device, in addition to the automatic
control, or such that the usermaymanually control the air
conditioner 2. Whilst the shown embodiment includes a
temperature sensor it is also possible for the air condi-
tioner 2 to use measurements taken externally, either
exclusively, or in combination with the second tempera-
ture sensor 38. Measurements taken external to the air
conditioner 2 may comprise external temperature sen-
sors located inside a building. The air conditioner 2 may
further comprise a humidity sensor (not shown) config-
ured tomeasure ahumidity of the air in the indoor space4
and used to control the air conditioner 2. The humidity
sensor may be integrated with, or positioned similarly to,
the second temperature sensor 38.
[0042] In the shownembodiment, the second tempera-
ture sensor 38 is located in the third air path 20, in the air
removal inlet 46. The second temperature sensor 38may
be located anywhere along the third air path inlet portion
22, as long as the surrounding air is not at risk of being
heated by the first heat exchanger 60, or any other
components which may affect the temperature of the
measured air. The second temperature sensor 38 may
be suspended in the third air path 20, alternatively the
second temperature sensor 38may be in contact with a
wall of the third air path 20. Alternatively, the second
temperature sensor 38 may located external to the main

body 3 of the air conditioner 2, as long as it is not affected
byheatgeneratingcomponentsof theair conditioner2, or
by cool air supplied via the first air path 6 and/or second
air path 14. The second temperature sensor 38 may
directly measure the air temperature, alternatively the
second temperature sensor 38 may measure a material
in thermal contact with the air such that a measurement
indicativeof theair temperature in the indoor space4may
be obtained.
[0043] Fig. 3aandFig. 3bare schematic diagramof an
air conditioner 2 according to a second embodiment of
the disclosure. Fig. 3a shows the air conditioner 2 in a
refrigerant loop cooling mode and Fig. 3b shows the air
conditioner 2 in a ventilation cooling mode. The arrows
indicate thedirectionofair flow through theair conditioner
2.
[0044] The air conditioner 2 differs from the first embo-
diment as it further comprises a closing element 34,
configured to be movable between a first position, in
Fig. 3a, and a second position, in Fig. 3b, wherein at
the first position the closing element 34 closes the first air
path 6 and at the second position the closing element 34
opens the first air path 6. In the shown example, the
closing element 34 is further configured to close the
second air path 14 at the second position and open the
second air path 14 at the first position. It is also possible
that the first air path 6 and the second air path 14 are
provided with separate closing elements.
[0045] Furthermore, in the shown embodiment, the
first air path 6 and the second air path 14 overlap, such
that the two air paths 6, 14 merge into one path, towards
the cooling air outlet 44. The first air path 6 and the
second air path 14 merge after the second heat exchan-
ger 64, and before the fluid supply system 26. In alter-
native embodiments the first air path 6 and the second air
path 14 may merge at different points, for example the
overlap may exist across the length of the second heat
exchanger 64. By forming the first air path 6 across the
second heat exchanger 64 it may be possible, after a
refrigerant cooling mode has been active, for a residual
cooling of the air to occur during a ventilation cooling
mode. Furthermore, it may be possible for the merge to
occur after at least part of the air supply system 26, i.e., it
is possible for fans to be located both before and after the
merging of the two paths. In the shown embodiment it is
possible for the air supply system 26 to comprise a single
fan. The single fan can supply air during the ventilation
mode and the refrigerant cooling mode, with the closing
element 34 used to control the flow of air through the two
air paths 6, 14.
[0046] Fig. 4a and Fig. 4b are detailed views of an air
conditioner, such as the air conditioner 2 in Fig. 3a and
3b, comprising a first closing element 66 and a second
closing element 68. Fig. 4a shows the first closing ele-
ment 66 and the second closing element 68 at a first
position, and Fig. 4b shows the first closing element 66
and the second closing element 68 at a second position.
At thefirst position thesecondair path inlet 48 isopenand
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the closing elements close the first tube opening 54, and
at the second position the first tube opening 54 is open
and the closing elements 66, 68 close the secondair path
inlet 48. The second air path inlet 48 is formed as two
openings, either side of the first tube opening 54.
[0047] The first closing element 66 and the second
closing element 68 are configured such that they connect
with one another to close the first tube opening 54 at the
first position. The first closing element 66 and the second
closing element 68 may connect by contacting one an-
other. Alternatively, the first closing element 66 and the
second closing element 68 may connect via mutual con-
tact of an element located in the first tube opening 54. In
the shown embodiment at the first position the first clos-
ing element 66 and the second closing element 68 are
configured to overlap. The first closing element 66 and/or
the second closing element 68 may comprise a sealing
element (not shown), wherein the sealing element may
be integrally formed, or may comprises a separate seal-
ing element attachedby any known joiningmeans. In one
embodiment the first closing element 66 and the second
closing element 68 may be configured to abut at the first
position, such that they close the first tube opening 54
without overlapping.
[0048] At the second position the first closing element
66 and the second closing element 68, are configured to
form a gap. In the shown embodiment the first closing
element 66 and the second closing element 68 have a
rectangular shape, and the gap formed has a rectangular
shape. In alternative embodiments the first closing ele-
ment 66 and the second closing element 68 and the gap
formed there between may have any shape, as long as
the second air path inlet 48 and the first tube opening 54
can be opened and closed as described.
[0049] The first closing element 66 and the second
closing element 68 are arranged to be movable back
and forth by a slidingmotion between the first and second
positions. Sliding of the closing elements may be possi-
ble by bearings, wheels or the like. The movement of the
doors may be manual or powered. The movement of the
doors may be powered electronically, hydraulically,
pneumatically. In the shown embodiment the closing
elements are configured tomove inahorizontal direction.
In alternative embodiments the closing elements 66, 68
may be configured to move in a vertical direction, or any
direction.
[0050] Fig. 5 is a schematic diagram of an air condi-
tioner 2. The air conditioner 2 configured to be located in
an indoor space 4. The air conditioner 2 comprises a first
air path 6, comprising a first air path inlet portion (8)which
is configured to interfacewith an outdoor space 10, and a
first air pathoutlet portion (12) configured to interfacewith
the indoor space 4. The air conditioner 2 further com-
prises a second air path 14, comprising a second air path
inlet portion 16 configured to interface with the indoor
space 4, and a second air path outlet portion 18 config-
ured to interface with the indoor space 4. The air condi-
tioner 2 further comprisesa third air path 20, comprising a

third air path inlet portion 22 configured to interface with
the indoor space 4, and a third air path outlet portion 24
configured to interface with the outdoor space 10. The
third air path 20 is distinct from the first air path 6 and the
second air path 14. The air conditioner 2 further com-
prises a refrigerant loop 30, configured to extract heat
from the second air path (14), and to expel heat to the
third air path 20. The air conditioner 2 further comprises a
compressor 32, configured to pump a refrigerant around
the refrigerant loop 30. The air conditioner 2 further
comprises an air supply system 26, configured to supply
cooled air to the indoor space 4 via the second air path 16
and to supply air from the outdoor space10 via the first air
path 6. The air conditioner 2 further comprises an air
removal system 28, configured to remove air from the
indoor space 4 via the third air path 20 to the outdoor
space 10.

Claims

1. An air conditioner (2) configured to be located in an
indoor space (4), the air conditioner (2) comprising:

- a first air path (6), comprisinga first air path inlet
portion (8) configured to interface with an out-
door space (10), and a first air path outlet portion
(12) configured to interface with said indoor
space (4),
- a second air path (14), comprising a second air
path inlet portion (16) configured to interface
with said indoor space (4), and a second air path
outlet portion (18) configured to interface with
said indoor space (4),
- a third air path (20), comprising a third air path
inlet portion (22) configured to interfacewith said
indoor space (4), and a third air path outlet
portion (24) configured to interface with said
outdoor space (10),
- a refrigerant loop (30), configured to extract
heat from said second air path (14), and to expel
heat to said third air path (20),
- a compressor (32), configured to pump a re-
frigerant around said refrigerant loop (30),
- an air supply system (26), configured to supply
cooled air to said indoor space (4) via said
second air path (16) and to supply air from the
outdoor space (10) via said first air path (6),
- an air removal system (28), configured to re-
move air fromsaid indoor space (4) via said third
air path (20) to said outdoor space (10),

wherein said third air path (20) is distinct from said
first air path (6) and said second air path (14).

2. The air conditioner (2) according to claim 1, wherein
the air conditioner (2) is configured to cool said in-
door space (4) by supplying air to said indoor space
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(4) via said first air path (6) when a temperature of
said outdoor space (10) is less than a temperature of
said indoor space (4), and by supplying cooled air to
said indoor space (4) via said second air path (16)
when a temperature of said outdoor space (10) is not
less than a temperature of said indoor space (4).

3. The air conditioner (2) according to any one of the
preceding claims, wherein the air conditioner (2)
further comprises at least one closing element
(34), configured to be movable between a first posi-
tion and a second position, wherein at said first
position said at least one closing element (34) closes
said first air path (6) and at said second position said
at least one closing element (34) opens said first air
path (6).

4. The air conditioner (2) according to claim 3, wherein
the at least one closing element (34) is further con-
figured to close said second air path (14) at said
second position, and open said second air path (14)
at said first position.

5. The air conditioner (2) according to claim 3 or 4,
wherein the air conditioner (2) comprises a first
closing element (66) and a second closing element
(68), wherein at said first position said first closing
element (66) and said second closing element (68)
connect with one another, and at said second posi-
tion a gap is formed between said first closing ele-
ment (66) and said second closing element (68),
whereby optionally the first closing element (66)
and second closing element (68) are arranged to
be movable back and forth by a sliding motion be-
tween the first and second positions.

6. The air conditioner (2) according to any one of the
preceding claims, wherein the first air path outlet
portion (12) and the second air path outlet portion
(18) at least partially overlap.

7. The air conditioner (2) according to any one of the
preceding clams, wherein the first air path inlet por-
tion (8) is distinct from said second air path (14).

8. The air conditioner (2) according to any one of the
preceding clams, wherein the first air path inlet por-
tion (16) at least partially comprises a first tube (40).

9. The air conditioner (2) according to any one of the
preceding clams, wherein the third air path outlet
portion (24) at least partially comprises a second
tube (42).

10. The air conditioner (2) according to any one of the
preceding clams, wherein the air conditioner (2)
further comprises a first temperature sensor (36)
configured to measure a temperature of the air in

said outdoor space (4).

11. Theair conditioner (2) according toclaim10,wherein
the first temperature sensor (36) is located in said
first air path inlet portion (8).

12. The air conditioner (2) according to claim 10 or 11,
wherein the first temperature sensor (36) is config-
ured to measure a temperature of the air in said
outdoor space (4) when air is supplied to said indoor
space (4) via said first air path.

13. Theair conditioner (2) according to any oneof claims
10‑12, wherein the first temperature sensor (36) is
configured to measure a temperature of the air in
said outdoor space (4) at predetermined intervals
when said air conditioner (2) is configured to cool
said indoor space (4).

14. The air conditioner (2) according to any one of the
preceding clams, wherein the air conditioner (2)
further comprises a second temperature sensor
(38) configured to measure a temperature of the
air in said indoor space (10).

15. The air conditioner (2) according to any one of the
preceding clams, wherein the air conditioner (2) is a
portable unit and/or a wall mounted unit.
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