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Description

Title of Invention: AIR CONDITIONING APPARATUS
Technical Field

The present disclosure relates to an air conditioning apparatus.
Background Art

Air conditioning apparatus may maintain air within a space to a proper state
according to a use and purpose thereof. In some examples, an air conditioning
apparatus may include a compressor, a condenser, an expansion device, and
evaporator. The air conditioning apparatus may have a refrigerant cycle in which com-
pression, condensation, expansion, and evaporation processes of a refrigerant are
performed to heat or cool a space.

The air conditioning apparatus may be used in various places. For example, the air
conditioning apparatus may be used in home or an office.

In some cases, when the air conditioning apparatus performs a cooling operation, an
outdoor heat-exchanger provided in an outdoor unit may serve as a condenser, and an
indoor heat-exchanger provided in an indoor unit may serve as an evaporator. In some
cases, when the air conditioning apparatus performs a heating operation, the indoor
heat-exchanger may serve as the condenser, and the outdoor heat-exchanger may serve
as the evaporator.

In recent years, according to environmental regulations, there is a tendency to limit
the type of refrigerant used in the air conditioning apparatus and to reduce an amount
of refrigerant used. To reduce an amount of refrigerant used, an air conditioning
system may perform cooling or heating by performing heat exchange between re-
frigerant and fluid (e.g., water).

In some cases, a plate-type heat exchanger may exchange heat between refrigerant
and water to generate heat, thereby performing cooling, heating, hot water supply, or
cold water supply. In some cases, a refrigerant passage is provided in the same manner
regardless of whether the plate-type heat exchanger functions as a condenser or an
evaporator, which may deteriorate heat exchange performance.

In some cases, in the plate-type heat exchanger, flow directions of refrigerant and
water may be opposite to each other to generate a counter flow, thereby improving heat
exchange performance.

In some cases, where the plate-type heat exchanger acts as an evaporator, the re-
frigerant and the water may flow in the same direction to generate a parallel flow,

which may deteriorate the heat exchange performance.

Disclosure of Invention
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Technical Problem

The present disclosure describes an air conditioning apparatus in which a water
passage varies in a heat exchange device during cooling operation or heating operation
to generate a counter flow between water and a refrigerant so as to perform heat
exchange between the refrigerant and the water, thereby improving the heat exchange
performance.

The present disclosure also describes an air conditioning apparatus in which an
outdoor unit and a heat exchange device are connected to each other through two pipes
to simplify a configuration thereof when a switching operation for a cooling operation
or a heating operation is performed.

In some implementations, the outdoor unit and the heat exchange device may be
connected to each other through three pipes to easily perform circulation of a re-
frigerant during a simultaneous operation in which the cooling operation and the
heating operation are performed at the same time.

The present disclosure also describes an air conditioning apparatus in which the con-
figuration of a heat exchange device connected to an outdoor unit through two pipes
and the configuration of a heat exchange device connected to the outdoor unit through
three pipes are almost similar to each other except that the pipes are grounded so that
the heat exchange device for a switching operation or a simultaneous operation is

easily manufactured.

Solution to Problem

In some implementations, the heat exchange device may be connected to the outdoor
unit through the two or three pipes to perform the switching operation or the si-
multaneous operation according to operation requirements, thereby improving a degree
of freedom of installation.

In some implementations, where the heat exchange device is connected to the
outdoor unit through two pipes or three pipes, the connection to the outdoor unit may
be easily performed according to requirements of the operation of the air conditioning
apparatus, i.e., a switching operation or a simultaneous operation.

In some implementations, where a passage and a valve structure vary flow of water
in the heat exchange device, the refrigerant passage may be differently provided
according to whether to perform the cooling operation or the heating operation during
the switching operation. When the cooling and heating operations are performed in the
heat exchange device, a count flow may be generated between the refrigerant and the
water to improve heat exchange performance.

In some implementations, where water flowing from the indoor unit to the heat

exchange device is, during the cooling operation, bypassed to be introduced through a
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first outlet part of the heat exchange device and to be discharged through a second
outlet part, water may flow in a direction that is opposite to the flow direction of the re-
frigerant introduced into the heat exchange device.

In some implementations, where water discharged from the indoor unit is, during the
heating operation, introduced through a second outlet part and discharged through a
first outlet part, water may flow in a direction that is opposite to the flow direction of
the refrigerant introduced into the heat exchange device.

According to one aspect described in this application, an air conditioning apparatus
includes an outdoor unit configured to circulate refrigerant; an indoor unit configured
to circulate water; and a heat exchange device that connects the outdoor unit to the
indoor unit, the heat exchange device comprising a heat exchanger configured to
exchange heat between the refrigerant and the water. The heat exchange device
includes: a first heat exchanger water pipe that extends from the heat exchanger toward
an outlet of the indoor unit and that is configured to guide water received from the
indoor unit, a second heat exchanger water pipe that extends from the heat exchanger
toward an inlet of the indoor unit and that is configured to guide water to the inlet of
the indoor unit, a bypass pipe that extends from the first heat exchanger water pipe to
the second heat exchanger water pipe and that is configured to bypass water flowing
through the first heat exchanger water pipe to the second heat exchanger water pipe,
and a switching valve installed in the bypass pipe.

Implementations according to this aspect may include one or more of the following
features. For example, the bypass pipe may include a first bypass pipe that extends
from a first branch part disposed at the first heat exchanger water pipe to a first
combining part disposed at the second heat exchanger water pipe. In some examples,
the switching valve may include a first switching valve installed in the first bypass
pipe.

In some implementations, the bypass pipe may further include a second bypass pipe
that extends from a second branch part disposed at the first heat exchanger water pipe
to a second combining part disposed at the second heat exchanger water pipe. In some
examples, the switching valve may include a first switching valve installed in the first
bypass pipe and a second switching valve installed in the second bypass pipe.

In some implementations, the air conditioning apparatus may further include a third
switching valve installed in the first heat exchanger water pipe. In some examples, the
third switching valve is installed between the first branch part and the second branch
part of the first heat exchanger water pipe. In some implementations, the air con-
ditioning apparatus may further include a fourth switching valve installed in the second
heat exchanger water pipe. In some examples, the fourth switching valve is installed

between the first combining part and the second combining part of the second heat
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exchanger water pipe.

In some implementations, the air conditioning apparatus may further include: a first
outdoor unit connection pipe and a second outdoor unit connection pipe that connect
the outdoor unit to the heat exchange device; a first heat exchanger refrigerant pipe that
is connected to the first outdoor unit connection pipe and that extends to a first port of
the heat exchanger; and a second heat exchanger refrigerant pipe that is connected to
the second outdoor unit connection pipe and that extends to a second port of the heat
exchanger.

In some examples, the first heat exchanger water pipe connects to a third port of the
heat exchanger, and the second heat exchanger water pipe connects to a fourth port of
the heat exchanger. In some examples, the heat exchanger may include: a refrigerant
passage that extends from the first port to the second port and that is configured to
guide the refrigerant in the heat exchanger along a first direction; and a water passage
that extends from the third port to the fourth port and that is configured to guide the
water in the heat exchanger along a second direction opposite to the first direction.

In some examples, the first port and the second port are disposed at a first surface of
the heat exchanger, and the third port and the fourth port are disposed at a second
surface of the heat exchanger. The first port and the fourth port face each other, and the
second port and the third port face each other.

In some implementations, the indoor unit may include a first indoor unit and a
second indoor unit, and the heat exchanger may include a first heat exchanger fluidly
connected to the first indoor unit and a second heat exchanger fluidly connected to the
second indoor unit. The first heat exchanger refrigerant pipe and the second heat
exchanger refrigerant pipe are connected to the first heat exchanger.

In some implementations, the air conditioning apparatus may further include: a third
outdoor unit connection pipe that connects the outdoor unit to the heat exchange
device; a third heat exchanger refrigerant pipe that is connected to the third outdoor
unit connection pipe and that extends to a first port of the second heat exchanger; and a
fourth heat exchanger refrigerant pipe that extends from the second heat exchanger re-
frigerant pipe to a second port of the second heat exchanger.

In some implementations, the air conditioning apparatus may further include an
internal expansion valve installed in the fourth heat exchanger refrigerant pipe. In
some implementations, the heat exchanger may include a plate-type heat exchanger.

According to another aspect, an air conditioning apparatus includes: an outdoor unit
configured to circulate refrigerant; an indoor unit configured to circulate water; and a
heat exchange device that connects the outdoor unit to the indoor unit, the heat
exchange device comprising a plate-type heat exchanger configured to perform heat

exchange between the refrigerant and the water. The heat exchange device includes: a



WO 2020/197052 PCT/KR2019/018378

[29]

[30]

[31]

[32]

[33]

[34]

plurality of heat exchanger water pipes that connect the plate-type heat exchanger to
the indoor unit and that are configured to guide water between the indoor unit and the
plate-type heat exchanger; an outdoor unit connection pipe that connects the outdoor
unit to the heat exchange device; at least one heat exchanger refrigerant pipe that is
connected to the outdoor unit connection pipe and that extends to a port of the plate-
type heat exchanger; and at least one bypass pipe that connects the plurality of heat
exchanger water pipes to each other and that is configured to bypass water flowing
through one of the plurality of heat exchanger water pipes to another of the plurality of

heat exchanger water pipes.
Implementations according to this aspect may include one or more of the following

features. For examples, the plurality of heat exchanger water pipes may include a first
heat exchanger water pipe and a second heat exchanger water pipe. The at least one
bypass pipe may include: a first bypass pipe that extends from a first branch part
disposed at the first heat exchanger water pipe to a first combining part disposed at the
second heat exchanger water pipe; and a second bypass pipe that extends from a
second branch part disposed at the first heat exchanger water pipe to a second
combining part disposed at the second heat exchanger water pipe.

In some implementations, the outdoor unit connection pipe may include a first
outdoor unit connection pipe and a second outdoor unit connection pipe. The at least
one heat exchanger refrigerant pipe may include: a first heat exchanger refrigerant pipe
that is connected to the first outdoor unit connection pipe and that extends to a first
port of the plate-type heat exchanger; and a second heat exchanger refrigerant pipe that
is connected to the second outdoor unit connection pipe and that extends to a second

port of the plate-type heat exchanger.
Advantageous Effects of Invention

According to the implementation, the water passage may vary in the heat exchange
device during the cooling operation or the heating operation to generate the counter
flow between the water and the refrigerant so as to perform the heat exchange between
the refrigerant and the water, thereby improving the heat exchange performance.

Also, when the switching operation for the cooling operation or the heating operation
is performed, the outdoor unit and the heat exchange device may be connected to each
other through the two pipes so as to be simplified in configuration thereof.

In some implementations, when the simultaneous operation in which the cooling
operation and the heating operation are performed at the same time is performed, the
outdoor unit and the heat exchange device may be connected to each other through the
three pipes to easily perform the circulation of the refrigerant.

Also, the configuration of the heat exchange device connected to the outdoor unit
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through the two pipes and the configuration of the heat exchange device connected to
the outdoor unit through the three pipes may be almost similar to each other except that
the pipes are grounded so that the heat exchange device for the switching operation or

the simultaneous operation is easily manufactured.
As aresult, the heat exchange device may be connected to the outdoor unit through

the two or three pipes to perform the switching operation or the simultaneous operation
according to operation requirements, thereby improving a degree of freedom of in-
stallation.

Brief Description of Drawings

FIG. 1 is a schematic view illustrating an example of an air conditioning apparatus.

FIG. 2 is a cycle diagram illustrating an example of a heat exchange device.

FIG. 3 is a cycle diagram illustrating an example of a flow of refrigerant in the heat
exchange device of FIG. 2 during a heating operation.

FIG. 4 is a cycle diagram illustrating an example of a flow of refrigerant in the heat
exchange device of FIG. 2 during a cooling operation.

FIGS. 5A and 5B are experimental graphs illustrating an example of a difference in a
rated performance coefficient according to flow directions of water/refrigerant in a heat
exchanger during a cooling operation or a heating operation of the air conditioning
apparatus.

FIG. 6 is a schematic view illustrating an example of an air conditioning apparatus.

FIG. 7 is a cycle diagram illustrating an example of a heat exchange device.

FIG. 8 is a cycle diagram illustrating an example of a flow of refrigerant in the heat

exchange device of FIG. 7 during a heating operation.

Mode for the Invention

Hereinafter, exemplary implementations will be described with reference to the ac-
companying drawings. The disclosure may, however, be implemented in many
different forms and should not be construed as being limited to the implementations set
forth herein. Alternate implementations included in other retrogressive disclosures or
falling within the spirit and scope of the present disclosure will fully convey the
concept of the disclosure to those skilled in the art.

FIG. 1 is a schematic view illustrating an example of an air conditioning apparatus.

Referring to FIG. 1, an air conditioning apparatus 1 includes an outdoor unit 10, an
indoor unit 50, and a heat exchange device 100 connected to the outdoor unit 10 and
the indoor unit 50.

The outdoor unit 10 and the heat exchange device 100 may be fluidly connected by a
first fluid. For example, the first fluid may include a refrigerant. The refrigerant may

flow through a refrigerant-side passage of a heat exchanger provided in the heat
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exchange device 100 and the outdoor unit 10.

The outdoor unit 10 may include a compressor 11 and an outdoor heat exchanger 15.
An outdoor fan 16 may be provided at one side of the outdoor heat exchanger 15 to
blow external air toward the outdoor heat exchanger 15 so that heat exchange between
the external air and the refrigerant of the outdoor heat exchanger 15 is performed.
Also, a main expansion valve 18 may be further provided in the outdoor unit 10. In
some examples, the main expansion valve 18 may be an electronic device. For
instance, the main expansion valve 18 may be a fluidic device configured to be
controlled by a controller.

The air conditioning apparatus 1 further include two pipes 20 and 25 connecting the
outdoor unit 10 to the heat exchange device 100. The two pipes 20 and 25 include a
first outdoor unit connection pipe 20 as a gas pipe through which a gas refrigerant
flows and a second outdoor unit connection pipe 25 as a liquid pipe through which a
liquid refrigerant flows. That is, the outdoor unit 10 and the heat exchange device 100
may have a "two pipe connection structure,” and the refrigerant may circulate through
the outdoor unit 10 and the heat exchange device 100 via the two pipes 20 and 25.

The heat exchange device 100 and the indoor unit 50 may be fluidly connected by a
second fluid. For example, the second fluid may include water. The water may flow
through a water-side passage of a heat exchanger provided in the heat exchange device
100 and the indoor unit 50.

That is, the heat exchanger includes the refrigerant-side passage and the water-side
passage. For example, the heat exchanger may include a plate-type heat exchanger in
which the water and the refrigerant are heat-exchanged with each other.

The air conditioning apparatus 1 further includes an indoor unit connection pipe 30
connecting the heat exchange device 100 to the indoor unit 50. The water may
circulate through the heat exchange device 100 and the indoor unit 50 via the indoor
unit connection pipe 30.

Although the heat exchange device 100 and one indoor unit 50 are connected to each
other in FIG. 1, the implementation is not limited thereto. For example, a plurality of
indoor units may be connected to one heat exchange device 100. When the number of
indoor units increases, the number of connection pipes connecting the heat exchange
device 100 to the indoor units may also increase.

The refrigerant circulating through the outdoor unit 10 and the heat exchange device
100 and the water circulating through the heat exchange device 100 and the indoor unit
50 may be heat-exchanged with each other through the heat exchanger 110 (see FIG.
2) provided in the heat exchange device 100, and water cooled or heated through the
heat exchange may be heat-exchanged with an indoor heat exchanger 51 (see FIG. 2)

provided in the indoor unit 50 to perform cooling or heating in an indoor space.
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FIG. 2 is a cycle diagram illustrating an example of the heat exchange device.

Referring to FIG. 2, the heat exchange device 100 includes a device case 101. The
heat exchanger 110, the refrigerant pipe, the water pipe, a plurality of valves, and a
pump may be provided in the device case 101.

In detail, the heat exchanger 110 fluidly connected to the indoor unit 50 is provided
in the heat exchange device 100. The heat exchanger 110 may include a plate-type heat
exchanger and be configured so that the water passages and the refrigerant passages
are alternately stacked with each other.

The heat exchanger 110 includes a refrigerant passage 111 and a water passage 112.
The refrigerant passage 111 may be fluidly connected to the outdoor unit 10. Thus, the
refrigerant discharged from the outdoor unit 10 may be introduced into the refrigerant
passage 111, or the refrigerant passing through the refrigerant passage 111 may be in-
troduced into the outdoor unit 10.

The water passage 112 may be fluidly connected to the indoor unit 50. Thus, the
water discharged from the indoor unit 50 may be introduced into the water passage
112, or the water passing through the water passage 112 may be introduced into the
indoor unit 50.

The heat exchange device 100 further include a first service valve 105 connected to
the first outdoor unit connection pipe 20 and a second service valve 106 connected to
the second outdoor unit connection pipe 25. The first and second outdoor unit
connection pipes 20 and 25 may be connected to the heat exchange device 100 through
the first and second service valves 105 and 106, and thus, the outdoor unit 10 and the
heat exchange device 100 may realize "second pipe connection.”

The heat exchange device 100 may further include a first heat exchanger refrigerant
pipe 120 extending from the first service valve 105 to the first heat exchanger 110. The
first heat exchanger refrigerant pipe 120 may be coupled to a first port 110a of the heat
exchanger 110 and be fluidly connected to the refrigerant passage 111. In some
examples, the first heat exchanger refrigerant pipe 120 may be implemented with a
tube. In some cases, the tube may be flexible and connect between components.

The first heat exchanger refrigerant pipe 120 may be fluidly connected to the first
outdoor unit connection pipe 20. For example, when the heating operation is
performed, a high-pressure refrigerant compressed in the compressor 11 of the outdoor
unit 10 may be introduced into the first heat exchanger refrigerant pipe 120 through the
first outdoor unit connection pipe 20 and then be introduced into the heat exchanger
110.

The heat exchange device 100 may further include a second heat exchanger re-
frigerant pipe 125 extending from the second service valve 106 to the first heat

exchanger 110. The second heat exchanger refrigerant pipe 125 may be coupled to a
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second port 110b of the first heat exchanger 110 and be fluidly connected to the re-
frigerant passage 111. In some examples, the second heat exchanger refrigerant pipe
125 may be implemented with a tube. In some cases, the tube may be flexible and
connect between components.

The first and second ports 110a and 110b may be disposed on both ends of the re-
frigerant passage 111.

The second heat exchanger refrigerant pipe 125 may be fluidly connected to the
second outdoor unit connection pipe 25. For example, when the cooling operation is
performed, a high-pressure liquid refrigerant condensed in the outdoor heat exchanger
15 of the outdoor unit 10 may be introduced into the second heat exchanger refrigerant
pipe 125 through the second outdoor unit connection pipe 25.

An internal expansion valve 108 that is capable of decompressing the refrigerant may
be installed in the second heat exchanger refrigerant pipe 125. For example, the
internal expansion valve 108 may include an electronic expansion valve (EEV).

The EEV may adjust a degree of opening thereof to allow a pressure of the re-
frigerant passing through the expansion valve to drop down. For example, when the
expansion valve is fully opened, the refrigerant may pass through the expansion valve
without dropping down, and when the degree of opening of the expansion valve
decreases, the refrigerant may be decompressed. A degree of decompression of the re-
frigerant may increase as the degree of opening decreases.

When the air conditioning apparatus performs the cooling operation, the high-
pressure liquid refrigerant introduced from the outdoor unit 10 to the second heat
exchanger refrigerant pipe 125 may be decompressed in the internal expansion valve
108 and then phase-changed into a low-pressure two-phase refrigerant. Also, the re-
frigerant that is changed in phase may be introduced into the refrigerant passage 111 of
the heat exchanger 110.

The heat exchange device 100 further include a first heat exchanger water pipe 130
and a second heat exchanger water pipe 140, which are connected to the water passage
112 of the heat exchanger 110. Also, the indoor unit connection pipe 30 includes a first
indoor unit connection pipe 31 and a second indoor unit connection pipe 32.

The first heat exchanger water pipe 130 may be connected to the first indoor unit
connection pipe 31. Also, the first heat exchanger water pipe 130 may be coupled to a
third port 110c of the heat exchanger 110. For example, when the air conditioning
apparatus 1 performs the heating operation, water discharged from the indoor unit 50
may be introduced into the water passage 112 of the heat exchanger 110 through the
first indoor unit connection pipe 31 and the first heat exchanger water pipe 130.

The second heat exchanger water pipe 140 may be connected to the second indoor

unit connection pipe 32. Also, the second heat exchanger water pipe 140 may be
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coupled to a fourth port 110d of the heat exchanger 110. The third and fourth ports
110c and 110d may be disposed on both ends of the water passage 112.

The first and second ports 110a and 110b may be disposed on one surface of the heat
exchanger 110, and the third and fourth ports 110c and 110d may be disposed on the
other surface of the heat exchanger 110 with respect to the heat exchanger 110. Also,
the first port 110a and the fourth port 110d may be disposed to face each other, and the
second port 110b and the third port 110c may be disposed to face each other.

For example, when the air conditioning apparatus 1 performs the heating operation,
the water discharged from the water passage 112 of the heat exchanger 110 may be in-
troduced into the indoor unit 50 through the second heat exchanger water pipe 140 and
the second indoor unit connection pipe 32.

The indoor unit 50 includes an indoor heat exchanger 51 and an indoor fan 55. The
indoor fan 55 may be disposed adjacent to the indoor heat exchanger 51 to blow indoor
air so that the water passing through the indoor heat exchanger 51 is heat-exchanged
with the indoor air.

The first indoor unit connection pipe 31 may be connected to an outlet-side of the
indoor heat exchanger 51. Also, the second indoor unit connection pipe 32 may be
connected to an inlet-side of the indoor heat exchanger 51.

A pump 132 forcing a flow of water may be installed in the first heat exchanger
water pipe 130. When the pump 132 is driven, the water may circulate through the
water-side passage connecting the indoor unit 50 to the heat exchanger 110, i.e.,
through the indoor heat exchanger 51, the first indoor unit connection pipe 31, the first
heat exchanger water pipe 130, the water passage 112, the second heat exchanger
water pipe 140, and the second indoor unit connection pipe 32.

In FIG. 2, although the pump 132 is installed in the first heat exchanger water pipe
130, the implementation is not limited thereto. For example, the pump 132 may be
installed in the second heat exchanger water pipe 140.

A first branch part 133 to which a first bypass pipe 150 is coupled is provided in the
first heat exchanger water pipe 130. Also, a first combining part 143 to which the first
bypass pipe 150 is coupled is provided in the second heat exchanger water pipe 140.
The first bypass pipe 150 may extend from the first branch part 133 to the first
combining part 143. That is, both ends of the first bypass pipe 150 may be coupled to
the first branch part 133 and the first combining part 143.

For example, when the air conditioning apparatus 1 performs the cooling operation,
the water discharged from the indoor unit 50 may flow to the first heat exchanger
water pipe 130 and then flow from the first branch part 133 to the first bypass pipe
150.

A second branch part 134 to which a second bypass pipe 160 is coupled is provided
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in the first heat exchanger water pipe 130. Also, a second combining part 144 to which
the second bypass pipe 160 is coupled is provided in the second heat exchanger water
pipe 140. The second bypass pipe 160 may extend from the second branch part 134 to
the second combining part 144. That is, both ends of the second bypass pipe 160 may
be coupled to the second branch part 134 and the second combining part 144.

For example, when the air conditioning apparatus 1 performs the cooling operation,
the water discharged from the third port 110c of the heat exchanger 110 may flow to
the first heat exchanger water pipe 130 and then flow from the second branch part 134
to the second bypass pipe 160.

A first switching valve 135 may be installed in the first heat exchanger water pipe
130. For example, the first switching valve 135 may include a solenoid valve that is
capable of being controlled to be turned on or off.

The first switching valve 135 may be installed at one point of the first heat exchanger
water pipe 130 between the first branch part 133 and the second branch part 134.

For example, when the air conditioning apparatus 1 performs the cooling operation,
since the first switching valve 135 is turned off to be closed, the water discharged from
the indoor unit 50 may flow from the first branch part 133 to the first bypass pipe 150,
and the water discharged from the third port 110c of the heat exchanger 110 may flow
from the second branch part 134 to the second bypass pipe 160.

A second switching valve 145 may be installed in the second heat exchanger water
pipe 140. For example, the second switching valve 145 may include a solenoid valve.
The second switching valve 145 may be installed at one point of the second heat
exchanger water pipe 140 between the first combining part 143 and the second
combining part 144.

For example, when the air conditioning apparatus 1 perform the cooling operation,
since the second switching valve 145 is turned off to be closed, the water flowing
through the first bypass pipe 150 may be restricted in flow from the first combining
part 143 to the indoor unit 50 but may flow to the heat exchanger 110. Also, the water
flowing through the second bypass pipe 160 may be restricted in flow from the second
combining part 144 to the heat exchanger 110 but may flow to the indoor unit 50.

A third switching valve 155 may be installed in the first bypass pipe 150. For
example, the third switching valve 155 may include a solenoid valve. When the third
switching valve 155 is turned on to be opened, the water may flow through the first
bypass pipe 150. When the third switching valve 155 is turned off to be closed, the
flow of water through the first bypass pipe 150 may be restricted.

A fourth switching valve 165 may be installed in the second bypass pipe 160. For
example, the fourth switching valve 165 may include a solenoid valve. When the

fourth switching valve 165 is turned on to be opened, the water may flow through the
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second bypass pipe 160. When the fourth switching valve 165 is turned off to be
closed, the flow of water through the second bypass pipe 160 may be restricted.

FIG. 3 is a cycle diagram illustrating an example of a flow of refrigerant in the heat
exchange device during the heating operation of the air conditioning apparatus, and
FIG. 4 is a cycle diagram illustrating an example of a flow of refrigerant in the heat
exchange device during the cooling operation of the air conditioning apparatus.

First, referring to FIG. 3, when the heating operation is performed in the air con-
ditioning apparatus 1, in view of the flow of refrigerant, the high-pressure gas re-
frigerant compressed in the compressor 11 of the outdoor unit 10 is introduced into the
first heat exchanger refrigerant pipe 120 through the first outdoor unit connection pipe
20.

The refrigerant of the first heat exchanger refrigerant pipe 120 may be introduced
into the heat exchanger 110 through the first port 110a. The refrigerant may be
condensed while being heat-exchanged with the water in the heat exchanger 110 and
then be discharged to the second heat exchanger refrigerant pipe 125 through the
second port 110b.

The refrigerant may not be decompressed while passing through the internal
expansion valve 108. Here, the internal expansion valve 108 may be in a full-open
state. The refrigerant passing through the internal expansion valve 108 may be in-
troduced into the outdoor unit 10 via the second outdoor unit connection pipe 25 and
be decompressed in the main expansion valve 18 and then be evaporated in the outdoor
heat exchanger 15. Also, the evaporated refrigerant may be compressed in the
compressor 11 and then be introduced into the heat exchange device 100 through the
first outdoor unit connection pipe 20. This refrigerant circulation may be performed.

In summary, when the air conditioning apparatus 1 performs the heating operation,
the heat exchanger 110 may serve as a "condenser” that condenses the high-pressure
gas refrigerant. Also, in the heat exchanger 110, a flow of refrigerant passing through
the first port 110a, the refrigerant passage 111, and the second port 110b may be
generated (from an upper side to a lower side of the heat exchanger in FIG. 3).

Next, a flow of water will be described.

When the pump 132 is driven, the water discharged from the indoor heat exchanger
51 of the indoor unit 50 may flow through the first heat exchanger water pipe 130 and
then be introduced into the water passage 112 of the heat exchanger 110 through the
third port 110c.

While the water flows through the water passage 112, the water may be heat-
exchanged with the refrigerant flowing through the refrigerant passage 111. In this
process, the water may be heated. The heated water may be discharged from the heat

exchanger 110 through the fourth port 110d to flow through the second heat exchanger
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water pipe 140 and then be introduced into the indoor unit 50. That is, the heated water
may be supplied to the indoor unit 50 to perform the heating.

During the heating operation, the first switching valve 135 and the second switching
valve 145 may be turned on to be opened, and the third switching valve 155 and the
fourth switching valve 165 may be turned off to be closed.

When the air conditioning apparatus 1 performs the heating operation, in the heat
exchanger 110, a flow of water passing through the third port 110c, the water passage
112, and the fourth port 110d may be generated (from the lower side to the upper side
of the heat exchanger in FIG. 3). Thus, in the heat exchanger 110, a counter flow may
be generated between the water and the refrigerant to improve the heat exchange per-
formance.

Next, referring to FIG. 4, when the cooling operation is performed in the air con-
ditioning apparatus 1, the high-pressure liquid refrigerant condensed in the outdoor
heat exchanger 15 of the outdoor unit 10 is introduced into the second heat exchanger
refrigerant pipe 125 through the second outdoor unit connection pipe 25.

The refrigerant of the second heat exchanger refrigerant pipe 125 may be de-
compressed while passing through the internal expansion valve 108 and then be phase-
changed into a low-pressure two phase refrigerant. Here, a degree of opening of the
internal expansion valve 108 may be adjusted to be lowered to a set degree of opening.

The refrigerant decompressed in the internal expansion valve 108 may be introduced
into the heat exchanger 110 through the second port 110b. The refrigerant may be
evaporated while being heat-exchanged with the water in the heat exchanger 110 and
then be discharged to the first heat exchanger refrigerant pipe 120 through the first port
110a.

The refrigerant of the first heat exchanger refrigerant pipe 120 may be introduced
into the outdoor unit 10 through the first outdoor unit connection pipe 20 and then be
suctioned into the compressor 11. The high-pressure refrigerant compressed in the
compressor 11 is condensed in the outdoor heat exchanger 15, and the condensed
liquid refrigerant is introduced into the second heat exchanger refrigerant pipe 125
through the second outdoor unit connection pipe 25. This refrigerant circulation may
be performed.

In summary, when the air conditioning apparatus 1 performs the cooling operation,
the heat exchanger 110 may serve as an "evaporator” that evaporates the low-pressure
two-phase refrigerant. Also, in the heat exchanger 110, a flow of refrigerant passing
through the second port 110b, the refrigerant passage 111, and the first port 110a may
be generated. For example, the refrigerant may flow from a lower side to an upper side
of the heat exchanger in FIG. 4.

Next, a flow of water will be described.
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When the pump 132 is driven, the water discharged from the indoor heat exchanger
51 of the indoor unit 50 may flow through the first heat exchanger water pipe 130 and
then flow from the first branch part 133 to the first bypass pipe 150. Here, since the
first switching valve 135 is turned off to be closed, a flow of water from the first
branch part 133 to the second branch part 134 may be restricted. Also, the third
switching valve 155 may be turned on to be opened.

The water of the first bypass pipe 150 may flow from the first combining part 143 to
the second heat exchanger water pipe 140 and then flow to the water passage 112 of
the heat exchanger 110 through the fourth port 110d. Here, since the second switching
valve 145 is turned off to be closed, a flow of water from the first combining part 143
to the second combining part 144 may be restricted.

While the water flows through the water passage 112, the water may be heat-
exchanged with the refrigerant flowing through the refrigerant passage 111. In this
process, the water may be cooled. The cooled water may be discharged from the heat
exchanger 110 through the third port 110c to flow through the first heat exchanger
water pipe 130.

The water of the first heat exchanger water pipe 130 flows from the second branch
part 134 to the second bypass pipe 160. Here, since the first switching valve 135 is
turned off to be closed, a flow of water from the second branch part 134 to the first
branch part 133 may be restricted. Also, the fourth switching valve 165 may be turned
on to be opened.

The water of the second bypass pipe 160 may flow from the second combining part
144 to the second heat exchanger water pipe 140 and then be introduced into the
indoor unit 50. That is, the cooled water may be supplied to the indoor unit 50 to
perform the cooling.

When the air conditioning apparatus 1 performs the cooling operation, in the heat
exchanger 110, a flow of water passing through the fourth port 110d, the water passage
112, and the third port 110c may be generated (from the upper side to the lower side of
the heat exchanger in FIG. 4). Thus, in the heat exchanger 110, a counter flow may be
generated between the water and the refrigerant to improve the heat exchange per-
formance.

FIGS. 5A and 5B are experimental graphs illustrating examples of a difference in a
rated performance coefficient according to flow directions of water/refrigerant in a heat
exchanger during a cooling operation or a heating operation of the air conditioning
apparatus.

FIG. 5A illustrates an example of a difference in a rated performance coefficient
(CCP) between a case in which a counter flow is generated between a refrigerant and

water in the heat exchanger 110 to perform heat exchange and a case in which a
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parallel flow is generated to perform heat exchange as a control group when the air
conditioner apparatus performs the cooling operation, i.e., the heat exchanger 110
serves as the evaporator.

The counter flow represents that flow directions of the water and the refrigerant are
opposite to each other, and the parallel flow represents that the flow directions of the
water and the refrigerant are the same.

In detail, it is seen that a second rated performance coefficient 2 when the counter
flow is generated between the refrigerant and the water in the heat exchanger 110 is
greater than a first rated performance coefficient N1 when the parallel flow is
generated, thereby improving performance of the system.

For example, the second rated performance coefficient n2 ranges of about 120% to
125%, and the first rated performance coefficient 11 ranges of about 97% to 102%.

FIG. 5B illustrates an example of a difference in a rated performance coefficient
(CCP) between a case in which a counter flow is generated between a refrigerant and
water in the heat exchanger 110 to perform heat exchange and a case in which a
parallel flow is generated to perform heat exchange as a control group when the air
conditioner apparatus performs the heating operation, i.e., the heat exchanger 110
serves as the evaporator.

In detail, it is seen that a fourth rated performance coefficient n4 when the counter
flow is generated between the refrigerant and the water in the heat exchanger 110 is
greater than a third rated performance coefficient N3 when the parallel flow is
generated, thereby improving performance of the system.

For example, the fourth rated performance coefficient n4 ranges of about 115% to
120%, and the third rated performance coefficient 13 ranges of about 97% to 102%.

Hereinafter, a description will be made according to another implementation. Since
the forgoing implementation are the same as another implementation except for only
portions of the constitutions, different points therebetween will be described
principally, and descriptions of the same parts will be denoted by the same reference
numerals and descriptions of the foregoing implementation.

FIG. 6 is a schematic view illustrating an example of an air conditioning apparatus,
and FIG. 7 is a cycle diagram illustrating an example of a heat exchange device.

FIGS. 6 and 7, an air conditioning apparatus la includes an outdoor unit 10, an
indoor unit 50, and a heat exchange device 100a connected to the outdoor unit 10 and
the indoor unit 50.

The outdoor unit 10 and the heat exchange device 100a may be fluidly connected by
a first fluid. For example, the first fluid may include a refrigerant. The refrigerant may
flow through a refrigerant-side passage of a heat exchanger provided in the heat

exchange device 100 and the outdoor unit 10.
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The outdoor unit 10 may include a compressor 11, an outdoor heat exchanger 15, an
outdoor fan 16, and a main expansion valve 18 (EEV). The above-described parts will
be quoted from the descriptions of the foregoing implementation.

The air conditioning apparatus la further include three pipes 20a, 25a, and 27a
connecting the outdoor unit 10 to the heat exchange device 100a. The three pipes 20a,
25a, and 27a include a first outdoor unit connection pipe 20a as a gas pipe (a high-
pressure gas pipe) through which a high-pressure gas refrigerant flows, a second
outdoor unit connection pipe 25a as a liquid pipe through a liquid refrigerant flows,
and a third outdoor unit connection pipe 27a as a gas pipe (a low-pressure gas pipe)
through which a low-pressure gas refrigerant flows.

That is, the outdoor unit 10 and the heat exchange device 100a may have a "three
pipe connection structure," and the refrigerant may circulate through the outdoor unit
10 and the heat exchange device 100a via the three pipes 20a, 25a, and 27a.

The heat exchange device 100a and the indoor unit 50 may be fluidly connected by a
second fluid. For example, the second fluid may include water. The water may flow
through a water-side passage of a heat exchanger provided in the heat exchange device
100a and the outdoor unit 10. The heat exchanger may include a plate-type heat
exchanger. In some examples, the plate-type heat exchanger may include one or more
plates that are stacked on top of one another and fluid (e.g., refrigerant, water, etc.)
passages that are arranged between the one or more plates.

The indoor unit 50 may include a plurality of indoor units 60 and 70. The plurality of
indoor units 60 and 70 include a first indoor unit 60 and a second indoor unit 70.

The air conditioning apparatus 1a further includes pipes 30 and 35 connecting the
heat exchange device 100a to the indoor unit 50. The pipes 30 and 35 include two
indoor unit connection pipes 30 and 35 connecting the heat exchange device 100a to
the first and second indoor units 60 and 70.

The two indoor unit connection pipes 30 and 35 include a first connection pipe 30
connecting the heat exchange device 100a to the first indoor unit 60 and a second
connection pipe 35 connecting the heat exchange device 100a to the second indoor unit
70.

The first connection pipe 30 includes the first and second indoor unit connection
pipes 31 and 32, which are described according to the foregoing implementation. Also,
the second connection pipe 35 includes first and second indoor unit connection pipes
36 and 37.

The water may be circulated through the heat exchange device 100a and the indoor
unit 50 via the first and second connection pipes 30 and 35. Here, as the number of
indoor units increases, the number of pipes connecting the heat exchange device 100a

to the indoor units may also increase.
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According to the above-described configuration, the refrigerant circulating through
the outdoor unit 10 and the heat exchange device 100a and the water circulating
through the heat exchange device 100a and the indoor unit 50 may be heat-exchanged
with each other through heat exchangers 110 and 115 provided in the heat exchange
device 100a, and water cooled or heated through the heat exchange may be heat-
exchanged with indoor heat exchangers 61 and 72 provided in the indoor unit 50 to
perform cooling or heating in an indoor space.

The heat exchange device 100a includes a first heat exchanger 110 fluidly connected
to the first indoor unit 60 and a second heat exchanger 115 fluidly connected to the
second indoor unit 70.

The heat exchange device 100a includes a first service valve 105a connected to the
first outdoor unit connection pipe 20a, a second service valve 106a connected to the
second outdoor unit connection pipe 25a, and a third service valve 107a connected to
the third outdoor unit connection pipe 27a.

The first to third outdoor unit connection pipes 20a, 25a, and 27a may be connected
to the heat exchange device 100a through the first to third service valves 105a, 106a,
and 107a, and thus, the outdoor unit 10 and the heat exchange device 100a may realize
"third pipe connection."”

The first heat exchanger refrigerant pipe 120 extends from the first service valve
105a to a first port 110a of the first heat exchanger 110. Also, a second heat exchanger
refrigerant pipe 125 extends from the second service valve 106a to a second port 110b
of the first heat exchanger 110. A first internal expansion valve 108a may be installed
in the second heat exchanger refrigerant pipe 125. The first internal expansion valve
108a may include an electronic expansion valve (EEV) that is capable of decom-
pressing the refrigerant.

Descriptions with respect to the first heat exchanger 110 may be denoted by those of
the heat exchanger 110 according to the foregoing implementation.

The first heat exchanger water pipe 130 extend from the third port 110c of the first
heat exchanger 110 to the first indoor unit connection pipe 31, and the second heat
exchanger water pipe 140 extends from the fourth port 110d of the first heat exchanger
110 to the second indoor unit connection pipe 32.

A pump 132 and a first switching valve 135 are installed in the first heat exchanger
water pipe 130. A first bypass pipe 150 extends from a first branch part 133 of the first
heat exchanger water pipe 130 and then is connected to a first combining part 143 of
the second heat exchanger water pipe 140. The first switching valve 135 may be
installed between the first and second branch parts 133 and 134. In some examples, the
branch parts may be a connector (e.g., a three-way connector). In some examples, the

branch parts may be a node or an opening defined in the first heat exchanger water
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pipe 130 and connected to the bypass pipe.

A second bypass pipe 160 extends from a second branch part 134 of the first heat
exchanger water pipe 130 and then is connected to a second combining part 144 of the
second heat exchanger water pipe 140.

A second switching valve 145 is installed in the second heat exchanger water pipe
140. The second switching valve 145 may be installed between the first and second
combining parts 143 and 144 of the second heat exchanger water pipe 140. In some
examples, the combining parts may be a connector (e.g., a three-way connector). In
some examples, the combining parts may be a node or an opening defined in the
second heat exchanger water pipe 140 and connected to the bypass pipe.

A third switching valve 155 is installed in the first bypass pipe 150, and a fourth
switching valve 165 is installed in the second bypass pipe 160. Descriptions of the first
to fourth switching valves 135, 145, 155, and 165 will be denoted from those in the
foregoing implementation.

The heat exchanger device 100a further includes a third heat exchanger refrigerant
pipe 127 connected to the third service valve 107a. That is, the third heat exchanger re-
frigerant pipe 127 may be connected to the third outdoor unit connection pipe 27a
through the third service valve 107a.

The third heat exchanger refrigerant pipe 127 may be coupled to the first port 115a of
the second heat exchanger 115 to communicate with a refrigerant passage 116 of the
second heat exchanger 115.

The heat exchanger device 100a further includes a fourth heat exchanger refrigerant
pipe 128 extending from a refrigerant branch part 126 of the second heat exchanger re-
frigerant pipe 125 and then coupled to the second port 115b of the second heat
exchanger 115.

The first internal expansion valve 108a may be installed at one point of the second
heat exchanger refrigerant pipe 125 between the refrigerant branch part 126 and the
second port 110b of the first heat exchanger 110.

A second internal expansion valve 108b may be installed in the fourth heat
exchanger refrigerant pipe 128. The second internal expansion valve 108b may include
an electronic expansion valve (EEV) that is capable of decompressing the refrigerant.

For example, when the air conditioning apparatus la performs a simultaneous
operation, at least a portion of the refrigerant, which is condensed in the first heat
exchanger 110 and discharged through the second port 110b, may be bypassed in the
refrigerant branch part 126 to flow through the fourth heat exchanger refrigerant pipe
128 and then be introduced into the second heat exchanger 115 through the second port
115b of the second heat exchanger 115.

A third heat exchanger water pipe 130a extend from the third port 115¢ of the second
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heat exchanger 115 to the first indoor unit connection pipe 36, and the fourth heat
exchanger water pipe 140a extends from a fourth port 115d of the second heat
exchanger 115 to the second indoor unit connection pipe 37. The third and fourth heat
exchanger water pipes 130a and 140a may communicate with a water passage 118 of
the second heat exchanger 115.

A pump 132a and a fifth switching valve 135a are installed in the third heat
exchanger water pipe 130a. The third bypass pipe 150a extends from the third branch
part 133a of the third heat exchanger water pipe 130a and then is connected to the third
combining part 143a of the fourth heat exchanger water pipe 140a. The fifth switching
valve 135a may be installed between the third and fourth branch parts 133a and 134a.

Also, a fourth second bypass pipe 160a extends from the fourth branch part 134a of
the third heat exchanger water pipe 130a and then is connected to a fourth combining
part 144a of the fourth heat exchanger water pipe 140a.

A sixth switching valve 145a is installed in the fourth heat exchanger water pipe
140a. The sixth switching valve 145a may be installed between the third and fourth
combining parts 143a and 144a of the fourth heat exchanger water pipe 140a.

A seventh switching valve 155a is installed in the third bypass pipe 150a, and an
eighth switching valve 165a is installed in the fourth bypass pipe 160a. The fifth to
eighth switching valves 135a, 145a, 155a, and 165a may have the same or similar con-
figuration as the first to fourth switching valves 135a, 145a, 155a, and 165a.

As described above, the configurations of the first and second heat exchanger water
pipes 130 and 140, the first and second bypass pipes 150 and 160, and the first to
fourth switching valves 135, 145, 155, and 165 between the first heat exchanger 110
and the first indoor unit 60 may be the same as those of the third and fourth heat
exchanger water pipes 130a and 140a, the third and fourth bypass pipes 150a and 160a,
and the fifth to eighth switching valves 135a, 145a, 155a, and 165a between the second
heat exchanger 115 and the second indoor unit 70.

FIG. 8 is a cycle diagram illustrating an example of a flow of refrigerant in the heat
exchange device during the simultaneous operation of the air conditioning apparatus.

Referring to FIG. 8, when the simultaneous operation is performed in the air con-
ditioning apparatus la, the high-pressure gas refrigerant compressed in the compressor
11 of the outdoor unit 10 is introduced into the first heat exchanger refrigerant pipe
120 through the first outdoor unit connection pipe 20a. Here, the "simultaneous
operation" may be understood as an operation in which the heating is performed in the
first indoor unit 60, and the cooling is performed in the second indoor unit 70.

The refrigerant of the first heat exchanger refrigerant pipe 120 may be introduced
from the first port 110a into the first heat exchanger 110 to flow through the refrigerant

passage 111 and then be heat-exchanged with the water so as to be condensed and be
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discharged from the second port 110b to flow through the second heat exchanger re-
frigerant pipe 125.

A portion of the refrigerant of the second heat exchanger refrigerant pipe 125 may be
introduced into the outdoor unit 10 through the second outdoor unit connection pipe
25a and then be decompressed in the main expansion valve 18 and evaporated in the
outdoor heat exchanger 15. Also, the refrigerant may be suctioned again into the
compressor 11.

The remaining refrigerant of the second heat exchanger refrigerant pipe 125 may be
bypassed in the refrigerant branch part 126 to flow through the fourth heat exchanger
refrigerant pipe 128 and then be decompressed in the second internal expansion valve
108b and introduced again into the second heat exchanger 115 through the second port
115b. The refrigerant introduced into the second heat exchanger 115 may be heat-
exchanged with the water so as to be evaporated while flowing through the refrigerant
passage 116 and be discharged through the first port 115a and then be introduced into
the outdoor unit 10 via the third outdoor unit connection pipe 27a. Also, the refrigerant
introduced into the outdoor unit 10 may be suctioned into the compressor 11.

The water heated by being heat-exchanged with the refrigerant in the first heat
exchanger 110 may be introduced into the first indoor unit 60 through the second heat
exchanger water pipe 140 to perform the heating for the indoor space. Also, the water
passing through the first indoor unit 60 may be introduced into the water passage 112
of the first heat exchanger 110 through the first heat exchanger water pipe 130 and
then be heat-exchanged with the refrigerant. This water circulation may be performed.
Here, the first and second switching valves 135 and 145 may be turned on to be
opened, and the third and fourth valves 155 and 165 may be turned off to be closed.

Also, the water cooled by being heat-exchanged with the refrigerant in the second
heat exchanger 115 may flow from the fourth branch part 134a of the third heat
exchanger water pipe 130a to the second bypass pipe 160 and then be introduced from
the fourth combining part 144a to the fourth combining part 144a to so as to be in-
troduced into the second indoor unit 70. The water introduced into the second indoor
unit 70 may be heat-exchanged with the refrigerant to perform the cooling for the
indoor space.

Also, the water passing through the second indoor unit 70 may be introduced into the
third heat exchanger water pipe 130a to flow from the third branch part 133a to the
third bypass pipe 150a and then be introduced from the third combining part 143a to
the fourth heat exchanger water pipe 140a.

The water of the fourth heat exchanger water pipe 140a may be introduced into the
second heat exchanger 115 through the fourth port 115d to flow to the water passage

118. In this process, the water may be heat-exchanged with the refrigerant so as to be
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cooled. This water circulation may be performed. Here, the fifth and sixth switching
valves 135a and 145a may be turned off to be closed, and the seventh and eighth
switching valves 155a and 165a may be turned on to be opened.

According to the simultaneous operation, in the first heat exchanger 110, the re-
frigerant may flow through the first port 110a, the refrigerant passage 111, and the
second port 110b, and the water may flow through the third port 110c, the water
passage 112, and the fourth port 110d. Here, the counter flow between the water and
the refrigerant may be generated.

Also, in the second heat exchanger 115, the refrigerant may flow through the second
port 115b, the refrigerant passage 116, and the first port 115a, and the water may flow
through the fourth port 115d, the water passage 118, and the third port 115¢c. Here, the
counter flow between the water and the refrigerant may be generated. Thus, in the first
and second heat exchangers 110 and 115, the counter flow may be generated between
the water and the refrigerant to improve the heat exchange performance.

Although implementations have been described with reference to a number of il-
lustrative implementations thereof, it should be understood that numerous other modi-
fications and implementations can be devised by those skilled in the art that will fall
within the spirit and scope of the principles of this disclosure. More particularly,
various variations and modifications are possible in the component parts and/or ar-
rangements of the subject combination arrangement within the scope of the disclosure,
the drawings and the appended claims. In addition to variations and modifications in
the component parts and/or arrangements, alternative uses will also be apparent to
those skilled in the art.
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Claims

An air conditioning apparatus comprising:

an outdoor unit configured to circulate refrigerant;

an indoor unit configured to circulate water; and

a heat exchange device that connects the outdoor unit to the indoor unit,
the heat exchange device comprising a heat exchanger configured to
exchange heat between the refrigerant and the water,

wherein the heat exchange device comprises:

a first heat exchanger water pipe that extends from the heat exchanger
toward an outlet of the indoor unit and that is configured to guide water
received from the indoor unit,

a second heat exchanger water pipe that extends from the heat
exchanger toward an inlet of the indoor unit and that is configured to
guide water to the inlet of the indoor unit,

a bypass pipe that extends from the first heat exchanger water pipe to
the second heat exchanger water pipe and that is configured to bypass
water flowing through the first heat exchanger water pipe to the second
heat exchanger water pipe, and

a switching valve installed in the bypass pipe.

The air conditioning apparatus according to claim 1, wherein the
bypass pipe comprises a first bypass pipe that extends from a first
branch part disposed at the first heat exchanger water pipe to a first
combining part disposed at the second heat exchanger water pipe.

The air conditioning apparatus according to claim 2, wherein the
switching valve comprises a first switching valve installed in the first
bypass pipe.

The air conditioning apparatus according to claim 2, wherein the
bypass pipe further comprises a second bypass pipe that extends from a
second branch part disposed at the first heat exchanger water pipe to a
second combining part disposed at the second heat exchanger water
pipe.

The air conditioning apparatus according to claim 4, wherein the
switching valve comprises a first switching valve installed in the first
bypass pipe and a second switching valve installed in the second bypass
pipe.

The air conditioning apparatus according to claim 5, further comprising

a third switching valve installed in the first heat exchanger water pipe.
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The air conditioning apparatus according to claim 6, wherein the third
switching valve is installed between the first branch part and the second
branch part of the first heat exchanger water pipe.

The air conditioning apparatus according to claim 6, further comprising
a fourth switching valve installed in the second heat exchanger water
pipe.

The air conditioning apparatus according to claim 8§, wherein the fourth
switching valve is installed between the first combining part and the
second combining part of the second heat exchanger water pipe.

The air conditioning apparatus according to claim 1, further
comprising:

a first outdoor unit connection pipe and a second outdoor unit
connection pipe that connect the outdoor unit to the heat exchange
device;

a first heat exchanger refrigerant pipe that is connected to the first
outdoor unit connection pipe and that extends to a first port of the heat
exchanger; and

a second heat exchanger refrigerant pipe that is connected to the second
outdoor unit connection pipe and that extends to a second port of the
heat exchanger.

The air conditioning apparatus according to claim 10, wherein the first
heat exchanger water pipe connects to a third port of the heat
exchanger, and

wherein the second heat exchanger water pipe connects to a fourth port
of the heat exchanger.

The air conditioning apparatus according to claim 11, wherein the heat
exchanger comprises:

a refrigerant passage that extends from the first port to the second port
and that is configured to guide the refrigerant in the heat exchanger
along a first direction; and

a water passage that extends from the third port to the fourth port and
that is configured to guide the water in the heat exchanger along a
second direction opposite to the first direction.

The air conditioning apparatus according to claim 11, wherein the first
port and the second port are disposed at a first surface of the heat
exchanger,

wherein the third port and the fourth port are disposed at a second

surface of the heat exchanger, and
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wherein the first port and the fourth port face each other, and the
second port and the third port face each other.

The air conditioning apparatus according to claim 10, wherein the
indoor unit comprises a first indoor unit and a second indoor unit,
wherein the heat exchanger comprises a first heat exchanger fluidly
connected to the first indoor unit and a second heat exchanger fluidly
connected to the second indoor unit, and

wherein the first heat exchanger refrigerant pipe and the second heat
exchanger refrigerant pipe are connected to the first heat exchanger.
The air conditioning apparatus according to claim 14, further
comprising:

a third outdoor unit connection pipe that connects the outdoor unit to
the heat exchange device;

a third heat exchanger refrigerant pipe that is connected to the third
outdoor unit connection pipe and that extends to a first port of the
second heat exchanger; and

a fourth heat exchanger refrigerant pipe that extends from the second
heat exchanger refrigerant pipe to a second port of the second heat
exchanger.

The air conditioning apparatus according to claim 15, further
comprising an internal expansion valve installed in the fourth heat
exchanger refrigerant pipe.

The air conditioning apparatus according to claim 1, wherein the heat
exchanger comprises a plate-type heat exchanger.

An air conditioning apparatus comprising:

an outdoor unit configured to circulate refrigerant;

an indoor unit configured to circulate water; and

a heat exchange device that connects the outdoor unit to the indoor unit,
the heat exchange device comprising a plate-type heat exchanger
configured to perform heat exchange between the refrigerant and the
walter,

wherein the heat exchange device comprises:

a plurality of heat exchanger water pipes that connect the plate-type
heat exchanger to the indoor unit and that are configured to guide water
between the indoor unit and the plate-type heat exchanger,

an outdoor unit connection pipe that connects the outdoor unit to the
heat exchange device,

at least one heat exchanger refrigerant pipe that is connected to the
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outdoor unit connection pipe and that extends to a port of the plate-type
heat exchanger, and

at least one bypass pipe that connects the plurality of heat exchanger
water pipes to each other and that is configured to bypass water flowing
through one of the plurality of heat exchanger water pipes to another of
the plurality of heat exchanger water pipes.

The air conditioning apparatus according to claim 18, wherein the
plurality of heat exchanger water pipes comprise a first heat exchanger
water pipe and a second heat exchanger water pipe, and

wherein the at least one bypass pipe comprises:

a first bypass pipe that extends from a first branch part disposed at the
first heat exchanger water pipe to a first combining part disposed at the
second heat exchanger water pipe; and

a second bypass pipe that extends from a second branch part disposed
at the first heat exchanger water pipe to a second combining part
disposed at the second heat exchanger water pipe.

The air conditioning apparatus according to claim 18, wherein the
outdoor unit connection pipe comprises a first outdoor unit connection
pipe and a second outdoor unit connection pipe, and

wherein the at least one heat exchanger refrigerant pipe comprises:

a first heat exchanger refrigerant pipe that is connected to the first
outdoor unit connection pipe and that extends to a first port of the plate-
type heat exchanger; and

a second heat exchanger refrigerant pipe that is connected to the second
outdoor unit connection pipe and that extends to a second port of the

plate-type heat exchanger.
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