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(57)  An air-conditioning apparatus includes: a heat
medium cycle circuit; and a heat source side refrigerant
cycle circuit in which a compressor, a heat source side
heat exchanger, an expansion device, and a heat med-
ium heat exchanger are connected by pipes to cause
heat source side refrigerant to circulate through the heat
source side refrigerant cycle circuit, the compressor
being configured to compress the heat source side re-
frigerant, the heat source side heat exchanger being
configured to allow the heat source side refrigerant to
exchange heat with outdoor air, the expansion device
being configured to reduce a pressure of the heat source
side refrigerant, the heat medium heat exchanger being
configured to allow the heat source side refrigerant to
exchange heat with heat medium, wherein the heat
source side refrigerant cycle circuit has a bypass pipe
through which the heat source side refrigerant passes to

bypass the heat medium heat exchanger, a bypass valve
configured to allow the heat source side refrigerant to
pass through the bypass pipe or block the heat source
side refrigerant from passing through the bypass pipe,
and a merging portion to which a heat medium heat
exchanger side pipe, a compressor side pipe, and the
bypass pipe are connected, the heat medium heat ex-
changer side pipe having one end connected to the heat
medium heat exchanger, the compressor side pipe hav-
ing one end connected to a heat source side refrigerant
suction side of the compressor, and the heat medium
heat exchanger side pipe in the merging portion is con-
nected to the compressor side pipe and the bypass pipe
with a pipe axis thereof being upwardly inclined relative to
a horizontal direction or being oriented upward in a
vertical direction when viewed from the merging portion.
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Description
Technical Field

[0001] The present disclosure relates to an air-condi-
tioning apparatus. The present disclosure particularly
relates to freeze protection for a heat medium in a heat
medium heat exchanger.

Background Art

[0002] There is an air-conditioning apparatus in which
a heat medium cycle circuit is formed between a heat
source side device and an indoor unit to cause a heat
medium including water, brine, or other refrigerant to
circulate through the heat medium cycle circuit to condi-
tion air. In this air-conditioning apparatus, the heat source
side device has a heat source side refrigerant cycle circuit
through which heat source side refrigerant circulates and
exchanges heat with the heat medium in a heat medium
heat exchanger to heat or cool the heat medium, thereby
to supply heat to the indoor unit. The indoor unit uses the
heat supplied through the heat medium to heat or cool the
airin aroom to condition the air (see, for example, Patent
Literature 1).

Citation List
Patent Literature

[0003] PatentLiterature 1: Japanese Unexamined Pa-
tent Application Publication No. 2017-053507

Summary of Invention
Technical Problem

[0004] The air-conditioning apparatus sometimes per-
forms defrosting operation to defrost the heat source side
heat exchanger in the heat source side refrigerant cycle
circuit by causing high-temperature heat source side
refrigerant to pass through the heat source side heat
exchanger. Atthis time, in the heat source side refrigerant
cycle circuit, an expansion device is brought into an open
state through which the heat source side refrigerant flows
into the heat medium heat exchanger. The heat source
side refrigerant having exchanged heat with the frost
becomes liquid-phase or two-phase gas-liquid low-tem-
perature refrigerant. In view of that, the heat source side
refrigerant having flowed into the heat medium heat
exchanger may freeze the heat medium in the heat
medium heat exchanger. When the heat medium be-
comes frozen, freezing puncture occurs due to volume
expansion of the heat medium, which may break or de-
form heat transfer tubes of the heat medium heat ex-
changer.

[0005] Thus, an air-conditioning apparatus is also con-
ceivable in which a heat source side refrigerant cycle
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circuit has a bypass pipe through which low-temperature
heat source side refrigerant can pass. However, even
though the expansion device is brought into a closed
state to allow the heat source side refrigerant to pass
through the bypass pipe, liquid-phase heat source side
refrigerant having passed through the bypass pipe may
still flow back into the heat medium heat exchanger.
[0006] Itistherefore an object of the presentdisclosure
to provide an air-conditioning apparatus having a struc-
ture designed to prevent low-temperature heat source
side refrigerant from flowing into a heat medium heat
exchanger.

Solution to Problem

[0007] An air-conditioning apparatus according to an
embodiment of the present disclosure includes: a heat
medium cycle circuit in which a pump configured to
pressurize a heat medium and an indoor heat exchanger
configured to allow the heat medium to exchange heat
with indoor air are connected by pipes to cause the heat
medium to circulate through the heat medium cycle cir-
cuit, the heat medium serving as a heat delivery medium,
the indoor air being a target to be air-conditioned; and a
heat source side refrigerant cycle circuit in which a com-
pressor, a heat source side heat exchanger, an expan-
sion device, and a heat medium heat exchanger are
connected by pipes to cause heat source side refrigerant
to circulate through the heat source side refrigerant cycle
circuit, the compressor being configured to compress the
heat source side refrigerant, the heat source side heat
exchanger being configured to allow the heat source side
refrigerant to exchange heat with outdoor air, the expan-
sion device being configured to reduce a pressure of the
heat source side refrigerant, the heat medium heat ex-
changer being configured to allow the heat source side
refrigerant to exchange heat with the heat medium,
wherein the heat source side refrigerant cycle circuit
has a bypass pipe through which the heat source side
refrigerant passes to bypass the heat medium heat ex-
changer, a bypass valve configured to allow the heat
source side refrigerant to pass through the bypass pipe
or block the heat source side refrigerant from passing
through the bypass pipe, and a merging portion to which a
heat medium heat exchanger side pipe, a compressor
side pipe, and the bypass pipe are connected, the heat
medium heat exchanger side pipe having one end con-
nected to the heat medium heat exchanger, the com-
pressor side pipe having one end connected to a heat
source side refrigerant suction side of the compressor,
and the heat medium heat exchanger side pipe in the
merging portion is connected to the compressor side pipe
and the bypass pipe with a pipe axis thereof being up-
wardly inclined relative to a horizontal direction or being
oriented upward in a vertical direction when viewed from
the merging portion.
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Advantageous Effects of Invention

[0008] In the air-conditioning apparatus according to
an embodiment of the present disclosure, at the merging
portion to which a plurality of pipes are connected, the
heat medium heat exchanger side pipe is connected to
the compressor side pipe and the bypass pipe with a pipe
axis thereof being upwardly inclined relative to a hori-
zontal direction or being oriented upward in a vertical
direction. This structure prevents low-temperature liquid-
phase heat source side refrigerant that enters the mer-
ging portion from flowing into the heat medium heat
exchanger through the heat medium heat exchanger side
pipe, prevents the heat medium from freezing in the heat
medium heat exchanger, and can consequently prevent
the occurrence of freezing puncture.

Brief Description of Drawings
[0009]

[Fig. 1] Fig. 1 schematically illustrates an example of
the installation of an air-conditioning apparatus ac-
cording to Embodiment 1.

[Fig. 2] Fig. 2 illustrates an example of the config-
uration of the air-conditioning apparatus according
to Embodiment 1.

[Fig. 3] Fig. 3 illustrates an example of the config-
uration of a controller 4 included in the air-condition-
ing apparatus according to Embodiment 1.

[Fig. 4] Fig. 4 illustrates an example of the arrange-
ment structure of pipes through which heat source
side refrigerant passes in a relay unit 2 according to
Embodiment 1.

[Fig. 5] Fig. 5 is an explanatory view illustrating an
example of the structure of a merging portion 26a
according to Embodiment 1.

[Fig. 6] Fig. 6 is an explanatory view illustrating
another example of the structure of the merging
portion 26a according to Embodiment 1.

[Fig. 7] Fig. 7 illustrates a modification of the arrange-
ment structure of the pipes through which heat
source side refrigerant passes in the relay unit 2
according to Embodiment 1.

[Fig. 8] Fig. 8 illustrates another modification of the
arrangement structure of the pipes through which
heat source side refrigerant passes in the relay unit 2
according to Embodiment 1.

[Fig. 9] Fig. 9 illustrates still another modification of
the arrangement structure of the pipes through which
heat source side refrigerant passes in the relay unit 2
according to Embodiment 1.

[Fig. 10] Fig. 10illustrates the configuration of the air-
conditioning apparatus according to Embodiment 2.
[Fig. 11] Fig. 11 illustrates the configuration of the air-
conditioning apparatus according to Embodiment 3.
[Fig. 12] Fig. 12illustrates the configuration of the air-
conditioning apparatus according to Embodiment 4.
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[Fig. 13] Fig. 13 illustrates the configuration of the air-
conditioning apparatus according to Embodiment 5.

Description of Embodiments

[0010] An air-conditioning apparatus according to an
embodimentwill be described below with reference to the
drawings and the like. In the drawings below, like refer-
ence signs denote similar or corresponding components,
and are common throughout the entire descriptions of the
embodiments described below. In addition, the relation-
ship of sizes of the components in the drawings may differ
from that of actual ones. Furthermore, in a part of the
cross-sectional views, hatching of the device is omitted in
light of visibility. The forms of the constituent elements
described throughout the entire specification are merely
examples, and do not intend to limit the constituent ele-
ments to the forms described in the specification. In
particular, the combination of constituent elements is
not limited to only the combination in each embodiment,
and the constituent elements described in one embodi-
ment can be applied to another embodiment. In the
drawings, the upper side is described as "top," while
the lower side is described as "bottom." Furthermore,
the level of the pressure and temperature is not particu-
larly determined in relation to an absolute value, but is
determined relative to the conditions and operation of the
device and thelike. In addition, when there is no particular
need to distinguish or identify a plurality of devices of the
same type that are distinguished usually by subscripts,
the subscripts may be omitted. The relationship of sizes
of the components in the drawings may differ from that of
actual ones.

Embodiment 1

[0011] Fig. 1 schematically illustrates an example of
the installation of an air-conditioning apparatus accord-
ing to Embodiment 1. An example of the installation of the
air-conditioning apparatus according to Embodiment 1 is
described with reference to Fig. 1. The air-conditioning
apparatus includes a heat source side refrigerant cycle
circuit A through which heat source side refrigerant cir-
culates, and a heat medium cycle circuit B through which
a heat medium circulates to receive, transfer, or deliver
heat. The air-conditioning apparatus conditions air in a
room that is an air-conditioning target space by cooling or
heating the air. The heat source side refrigerant cycle
circuit A serves as a heat source side device that heats or
cools a heat medium in the heat medium cycle circuit B to
supply heating energy or cooling energy to the indoor
side.

[0012] InFig. 1, the air-conditioning apparatus accord-
ing to Embodiment 1 has one outdoor unit 1 serving as a
heat source device, a plurality of indoor units 3 (indoor
units 3a to 3c) serving as an indoor device, and a relay
unit 2. The relay unit 2 is configured to relay heat transfer
between heat source side refrigerant circulating through
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the heat source side refrigerant cycle circuit A and a heat
medium circulating through the heat medium cycle circuit
B. The outdoor unit 1 and the relay unit 2 are connected
by a refrigerant pipe 5 serving as a flow passage for the
heat source side refrigerant. It is also possible to connect
a plurality of relay units 2 in parallel to one outdoor unit 1.
[0013] Each of the indoor units 3 is connected to the
relay unit 2 by a heat medium pipe 6 serving as a flow
passage for the heat medium. The indoor units 3 are
configured to condition indoor air that is a target to be air-
conditioned. The indoor units 3 are an example of the
destination to which heat is delivered through the heat
medium. Other than that, the indoor units 3 may be used
to cool the devices for factory use, or may be used for
reheating in a building.

[0014] Examples of the heat source side refrigerant to
be used, which circulates through the heat source side
refrigerant cycle circuit A, include a single refrigerant
such as R-22 or R-134a, a near-azeotropic refrigerant
mixture such as R-410A or R-404A, and a non-azeotropic
refrigerant mixture such as R-407C. A relatively-low glo-
bal warming potential refrigerant containing a double
bond in its chemical formula, such as CF;CF=CH,, a
mixture containing the relatively-low global warming po-
tential refrigerant, and a natural refrigerant such as CO,
or propane can also be used.

[0015] For example, as a heat medium that circulates
through the heat medium cycle circuit B, a refrigerant,
which does not involve a phase change within its service
temperature range, can be used such as brine (anti-
freeze), water, a liquid mixture of brine and water, or a
liquid mixture of water and a highly anticorrosive additive.
As described above, the air-conditioning apparatus in
Embodiment 1 can use a very safe refrigerant as a heat
medium.

[0016] Fig.2illustrates an example of the configuration
of the air-conditioning apparatus according to Embodi-
ment 1. The configuration of devices included in the air-
conditioning apparatus is described with reference to Fig.
2. As described above, the outdoor unit 1 and the relay
unit 2 are connected by the refrigerant pipe 5. The relay
unit 2 is connected to each of the indoor units 3 by the heat
medium pipe 6. In Fig. 2, three indoor units 3 (the indoor
units 3a to 3c) are connected to the relay unit 2 through
the heat medium pipe 6. However, the number of indoor
units 3 to be connected to the relay unit 2 is not limited to
three.

<Qutdoor unit 1>

[0017] The outdoor unit 1 is configured to cause heat
source side refrigerant to circulate through the heat
source side refrigerant cycle circuit A to deliver heat,
and allow the heat source side refrigerant to exchange
heat with a heat medium in a heat medium heat exchan-
ger 20 in the relay unit 2. In Embodiment 1, in the outdoor
unit 1, heat is delivered by the heat source side refriger-
ant. The outdoor unit 1 has a compressor 10, a flow
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switching valve 11, a heat source side heat exchanger
12, an accumulator 13, and a heat source side fan 14 ina
housing. The compressor 10, the flow switching valve 11,
the heat source side heat exchanger 12, and the accu-
mulator 13 are connected by pipes and installed in the
housing. The compressor 10 suctions the heat source
side refrigerant, compresses the suctioned refrigerant
into a high-temperature high-pressure state, and dis-
charges the compressed refrigerant. It is preferable that
the compressor 10 is constituted by, for example, a
capacity controllable compressor. The flow switching
valve 11 is a device to switch between flow passages
for the heat source side refrigerant depending on cooling
operation mode or heating operation mode. In a case
where the air-conditioning apparatus only performs
either cooling operation or heating operation, it is unne-
cessary to install the flow switching valve 11.

[0018] The heat source side heat exchanger 12 allows
the heat source side refrigerantto exchange heat with, for
example, outdoor air supplied from the heat source side
fan 14. The heat source side heat exchanger 12 serves
as an evaporator in the heating operation mode to cause
the heat source side refrigerant to receive heat. The heat
source side heat exchanger 12 serves as a condenser or
aradiator in the cooling operation mode to cause the heat
source side refrigerant to transfer heat. In defrosting
operation to defrost the heat source side heat exchanger
12, the heat source side heat exchanger 12 also causes
the heat source side refrigerant to transfer heat. The
accumulator 13 is provided on the heat source side
refrigerant suction side of the compressor 10. For exam-
ple, the accumulator 13 reserves surplus refrigerant
generated due to a difference in heat source side circu-
lating refrigerant amount to be used between the heating
operation mode and the cooling operation mode, or
generated during a transition period from one operation
mode to another. The accumulator 13 may not be in-
stalled in the heat source side refrigerant cycle circuit A.

<Indoor unit 3>

[0019] The indoor unit 3 is configured to send the
conditioned air to an indoor space. Each of the indoor
units 3in Embodiment 1 has anindoor heat exchanger 30
(indoor heat exchangers 30a to 30c). The indoor heat
exchanger 30 is a constituent device of the heat medium
cycle circuit B. The indoor heat exchanger 30 has, for
example, heat transfer tubes and fins. A heat medium
passes through the inside of the heat transfer tubes in the
indoor heat exchanger 30. The indoor heat exchanger 30
allows a heat medium to exchange heat with room air
supplied from an indoor side fan 31. When the heat
medium that is cooler than the room air passes through
the inside of the heat transfer tubes, the air is cooled and
the indoor space is accordingly cooled. When the heat
medium that is warmer than the room air passes through
the inside of the heat transfer tubes, the air is heated and
the indoor space is accordingly heated. The indoor side
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fan 31 (indoor side fans 31a to 31¢) helps air in the indoor
space to pass through the indoor heat exchanger 30 and
generates a flow of air that returns to the indoor space.
The indoor unit 3 may have an indoor flow-rate regulation
device configured to control the flow rate of a heat med-
ium that flows into, and flows out from, the indoor heat
exchanger 30.

<Relay unit 2>

[0020] Next, the configuration of the relay unit 2 is
described. The relay unit 2 has devices associated with
heat transfer between heat source side refrigerant that
circulates through the heat source side refrigerant cycle
circuit A and a heat medium that circulates through the
heat medium cycle circuit B. The relay unit 2 has the heat
medium heat exchanger 20, a pump 21, an expansion
device 22, a bypass valve 23, a bypass pipe 24, a heat
medium heat exchanger side pipe 25, a unit pipe 27, and
a merging portion 26.

[0021] The heat medium heat exchanger 20 allows the
heat source side refrigerant and the heat medium to
exchange heat between them to transfer heat from the
heat source side refrigerant to the heat medium. When
heating the heat medium, the heat medium heat exchan-
ger 20 serves as a condenser or a radiator to cause the
heat source side refrigerant to transfer heat to the heat
medium. When cooling the heat medium, the heat med-
ium heat exchanger 20 serves as an evaporator to cause
the heat source side refrigerant to receive heat from the
heat medium. The pump 21 is a device configured to
suction and pressurize the heat medium to cause this
pressurized heat medium to circulate through the heat
medium cycle circuit B.

[0022] The expansion device 22 serves as a pressure
reducing valve or an expansion valve, and is configured
to reduce the pressure of the heat source side refrigerant
and expand the heat source side refrigerant. For exam-
ple, it is preferable that the expansion device 22 is an
electronic expansion valve that can control the opening
degree to any degree and optionally regulate the flow rate
of the heat source side refrigerant and other conditions.
[0023] The bypass pipe 24 allows the heat source side
refrigerant to bypass the heat medium heat exchanger
20. The air-conditioning apparatus in Embodiment 1
causes the heat source side refrigerant to pass through
the bypass pipe 24 particularly during defrosting opera-
tion, and prevents the heat source side refrigerant from
passing through the heat medium heat exchanger 20.
The bypass valve 23 is installed in the bypass pipe 24.
The bypass valve 23 allows the heat source side refrig-
erant to pass through the bypass pipe 24 or blocks the
heat source side refrigerant from passing through the
bypass pipe 24. The bypass valve 23 is an open-close
valve such as a solenoid valve. As will be described later,
the bypass valve 23 allows the heat source side refrig-
erant to pass through the bypass pipe 24 or blocks the
heat source side refrigerant from passing through the
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bypass pipe 24 based on an instruction from the con-
troller 4. At the merging portion 26, a plurality of pipes are
merged together. The merging portion 26 in Embodiment
1 has, for example, a T-shaped pipe serving as a con-
nection pipe. The bypass pipe 24, the heat medium heat
exchanger side pipe 25, and the unit pipe 27 are con-
nected to the connection pipe. The connection pipe of the
merging portion 26 may be a Y-shaped pipe. The heat
medium heat exchanger side pipe 25 is one of the pipes to
be connected to the merging portion 26, and has one end
connected to the heat medium heat exchanger 20. The
unit pipe 27 is one of the pipes to be connected to the
merging portion 26, and has one end connected to the
refrigerant pipe 5 extending outside the relay unit 2. Inthe
heat source side refrigerant cycle circuit A, the unit pipe
27 serves as a compressor side pipe that is indirectly
connected to the compressor 10 in the outdoor unit 1. For
example, during cooling operation and defrosting opera-
tion, the unit pipe 27 is connected to the heat source side
refrigerant suction side of the compressor 10. The heat
source side refrigerant passes through the unit pipe 27
from the merging portion 26, and flows out from the relay
unit 2.

[0024] Operation and the like of the constituent de-
vices of the air-conditioning apparatus in the heat source
side refrigerant cycle circuit A are now described based
on aflow of the heat source side refrigerant that circulates
through the heat source side refrigerant cycle circuit A.
First, the operation to cool a heat medium is described.
The compressor 10 suctions heat source side refrigerant,
compresses the refrigerant into a high-temperature high-
pressure state, and discharges the compressed refrig-
erant. The heat source side refrigerant discharged from
the compressor 10 flows into the heat source side heat
exchanger 12 through the flow switching valve 11. The
heat source side heat exchanger 12 allows the heat
source side refrigerant to exchange heat with air supplied
by the heat source side fan 14 to condense and liquify the
heat source side refrigerant. The heat source side refrig-
erantcondensed and liquified in the heat source side heat
exchanger 12 flows out from the outdoor unit 1, passes
through the refrigerant pipe 5, flows into the relay unit 2,
and passes through the expansion device 22. The ex-
pansion device 22 reduces the pressure of the con-
densed and liquified heat source side refrigerant passing
through the expansion device 22. The heat source side
refrigerant with its pressure reduced flows into the heat
medium heat exchanger 20. The heat medium heat ex-
changer 20 allows the heat source side refrigerant pas-
sing therethrough to exchange heat with a heat medium
to evaporate and gasify the heat source side refrigerant.
At this time, the heat medium is cooled. The heat source
side refrigerant having flowed out from the heat medium
heat exchanger 20 flows out from the relay unit 2, passes
through the refrigerant pipe 5, and flows into the outdoor
unit 1. The heat source side refrigerant passes through
the flow switching valve 11 again, further passes through
the accumulator 13, and is then suctioned into the com-
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pressor 10.

[0025] Next, the operation to heat a heat medium is
described. The compressor 10 suctions the heat source
side refrigerant, compresses the suctioned refrigerant
into a high-temperature high-pressure state, and dis-
charges the compressed refrigerant. The heat source
side refrigerant discharged from the compressor 10 flows
out from the outdoor unit 1 through the flow switching
valve 11, passes through the refrigerant pipe 5, and flows
into the heat medium heat exchanger 20 in the relay unit
2. The heat medium heat exchanger 20 allows the heat
source side refrigerant passing therethrough to ex-
change heat with a heat medium to condense and liquify
the heat source side refrigerant. At this time, the heat
medium is heated. The heat source side refrigerant hav-
ing flowed out from the heat medium heat exchanger 20
passes through the expansion device 22. The expansion
device 22 reduces the pressure of the condensed and
liquified heat source side refrigerant passing through the
expansion device 22. The heat source side refrigerant
with its pressure reduced flows out from the relay unit 2,
passes through the refrigerant pipe 5, flows into the out-
door unit 1, and then flows into the heat source side heat
exchanger 12. The heat source side heat exchanger 12
allows the heat source side refrigerant to exchange heat
with air supplied by the heat source side fan 14 to eva-
porate and gasify the heat source side refrigerant. The
heat source side refrigerant passes through the flow
switching valve 11 again, further passes through the
accumulator 13, and is then suctioned into the compres-
sor 10.

[0026] Furthermore, a case where the air-conditioning
apparatus performs defrosting operation is described.
When the air-conditioning apparatus performs the de-
frosting operation, the heat source side fan 14 stops
driving. The expansion device 22 is brought into a closed
state, while the bypass valve 23 is brought into an open
state. The compressor 10 suctions heat source side
refrigerant, compresses the refrigerant into a high-tem-
perature high-pressure state, and discharges the com-
pressed refrigerant. The heat source side refrigerant
discharged from the compressor 10 flows into the heat
source side heatexchanger 12 through the flow switching
valve 11. The heat source side heat exchanger 12 allows
the heat source side refrigerant to exchange heat with the
frost formed on the heat source side heat exchanger 12.
The heat source side refrigerant exchanges heat with the
frost and thus condenses into a liquid state or a two-
phase gas-liquid state. The heat source side refrigerant
flows out from the outdoor unit 1, passes through the
refrigerant pipe 5, and flows into the relay unit 2. As
described above, the expansion device 22 is brought
into a closed state, while the bypass valve 23 is brought
into an open state. Thus, the heat source side refrigerant
having flowed into the relay unit 2 passes through the
bypass pipe 24, the bypass valve 23, and the merging
portion 26, and then flows out from the relay unit 2. The
heat source side refrigerant having flowed out from the
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relay unit 2 passes through the refrigerant pipe 5, and
flows into the outdoor unit 1. The heat source side re-
frigerant in liquid form, contained in the heat source side
refrigerant having flowed into the outdoor unit 1, accu-
mulates in the accumulator 13. In contrast, the heat
source side refrigerant in gas form is suctioned into the
compressor 10.

[0027] Fig. 3illustrates an example of the configuration
of the controller 4 included in the air-conditioning appa-
ratus according to Embodiment 1. The controller 4 per-
forms processing related to the air-conditioning appara-
tus based on the data on physical quantities included in
signals transmitted from various types of sensors, and
based on signals such as instructions and settings trans-
mitted from an input device (not illustrated) or other
devices. The controller 4 includes a defrosting determi-
nation unit 40, a device control unit41, and a storage unit
42. The defrosting determination unit 40 determines
whether the air-conditioning apparatus performs the de-
frosting operation based on a temperature of the heat
source side refrigerant in the heat source side heat ex-
changer 12 detected by a heat source side heat exchan-
ger temperature sensor 15 for the heat source side heat
exchanger 12 in the outdoor unit 1, and based on a set
temperature thatis setinadvance. The settemperatureis
athreshold that is set in advance for a temperature of the
heat source side refrigerant at the outlet to determine
whether the defrosting operation is necessary, and thatis
stored in the storage unit 42 as data. The device control
unit41 controls the outdoor unit 1, the relay unit 2, and the
indoor units 3a to 3¢ based on the results of the proces-
sing performed by each unit of the controller 4. Particu-
larly, in Embodiment 1, the device control unit 41 controls
the outdoor unit 1 and the relay unit 2 when the air-
conditioning apparatus performs the defrosting opera-
tion. The storage unit 42 stores therein various kinds of
data to be used when the controller 4 performs the
processing.

<Pipe arrangement>

[0028] Fig.4 illustrates an example of the arrangement
structure of pipes through which heat source side refrig-
erant passes in the relay unit 2 according to Embodiment
1. Arrangement of the pipes at and around the merging
portion 26 is now described. The arrows in Fig. 4 show a
flow of the heat source side refrigerant during the defrost-
ing operation. During the defrosting operation, liquid-
phase or two-phase gas-liquid heat source side refriger-
ant passes through the relay unit 2. During the defrosting
operation, the expansion device 22 is brought into a
closed state, while the bypass valve 23 is brought into
an open state. Via the bypass pipe 24, the heat source
side refrigerant passes through the merging portion 26a
of the heat medium heat exchanger side pipe 25 and the
bypass pipe 24, and returns to the outdoor unit 1.
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<Bypass pipe: side, Outdoor unit: bottom, Heat medium
heat exchanger: top>

[0029] The positional relationship between pipes to be
connected to the merging portion 26a in the relay unit 2 is
illustrated in Fig. 4. The bypass pipe 24 connects to the
merging portion 26a with its pipe axis oriented in the
horizontal direction. The unit pipe 27 connects to the
merging portion 26a with its pipe axis oriented in a vertical
direction (gravity direction) from the lower side (herein-
after, referred to as "oriented in the vertically downward
direction"). Furthermore, the heat medium heat exchan-
ger side pipe 25 connects to the merging portion 26a with
its pipe axis oriented in the vertical direction from the
upper side (hereinafter, referred to as "oriented in the
vertically upward direction"). Fig. 4 illustrates an example
of the connection of the merging portion 26a and each of
the pipes. In this example, while each of the pipes is
connected to the merging portion 26a horizontally or
vertically, the pipes are not necessarily connected to
each other with a 90-degree angle relationship between
them. It suffices that the pipes are connected to each
other at such an angle as to prevent liquid-phase heat
source side refrigerant from flowing into the heat medium
heat exchanger 20 through the heat medium heat ex-
changer side pipe 25.

<Structure of merging portion 26a>

[0030] Fig. 5 is an explanatory view illustrating an
example of the structure of the merging portion 26a
according to Embodiment 1. The merging portion 26a
as illustrated in Fig. 5 has such a structure that the pipe
extending in the vertical direction has an increased pipe
diameter. Therefore, in the connection pipe of the mer-
ging portion 26a, a pipe connecting to the unit pipe 27 and
to the heat medium heat exchanger side pipe 25 has a
larger cross-sectional area than the cross-sectional area
of a pipe connecting to the bypass pipe 24. With this
structure, during the period until the heat source side
refrigerant having flowed into the merging portion 26a
from the bypass pipe 24 hits a pipe wall of the merging
portion 26a, liquid-phase heat source side refrigerant
flows downward, so that this liquid-phase heat source
side refrigerant easily flows in the vertically downward
direction to the outdoor unit 1.

[0031] Fig. 6 is anexplanatory view illustrating another
example of the structure of the merging portion 26a
according to Embodiment 1. The merging portion 26a
has such a structure as to serve as a gas-liquid separa-
tion device. For example, the merging portion 26a illu-
strated in Fig. 6 serves as a cyclone gas-liquid separator
to separate the heat source side refrigerant into gas-
phase refrigerant and liquid-phase refrigerant. With this
structure, in the merging portion 26a, the gas-phase heat
source side refrigerant flows in the upward direction,
while the liquid-phase heat source side refrigerant flows
in the downward direction (gravity direction).
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[0032] As described above, in the air-conditioning ap-
paratus according to Embodiment 1, the bypass pipe 24,
the heat medium heat exchanger side pipe 25, and the
unit pipe 27 are connected to the merging portion 26a. In
the structure of the merging portion 26, to prevent the
liquid phase of the heat source side refrigerant from
flowing into the heat medium heat exchanger 20 through
the heat medium heat exchanger side pipe 25, the heat
medium heat exchanger side pipe 25 connects to the
merging portion 26 with its pipe axis oriented upward
relative to the horizontal direction when viewed from the
merging portion 26. Particularly, in Embodiment 1, the
heat medium heat exchanger side pipe 25 connects to
the merging portion 26a with its pipe axis oriented in the
vertically upward direction. Therefore, liquid-phase heat
source side refrigerant flowing into the merging portion
26a is prevented from flowing back through the heat
medium heat exchanger side pipe 25 and flowing into
the heat medium heat exchanger 20. This structure pre-
vents low-temperature liquid-phase heat source side
refrigerant from flowing into the heat medium heat ex-
changer 20, prevents the heat medium from freezing in
the heat medium heat exchanger 20, and can conse-
quently prevent the occurrence of freezing puncture.

<Bypass pipe: bottom, Outdoor unit: side, Heat medium
heat exchanger: top>

[0033] Fig. 7 illustrates a modification of the arrange-
ment structure of the pipes through which heat source
side refrigerant passes in the relay unit 2 according to
Embodiment 1. The positional relationship between
pipes to be connected to a merging portion 26b in the
relay unit 2 is illustrated in Fig. 7. The bypass pipe 24
connects to the merging portion 26b with its pipe axis
oriented in the vertically downward direction. The unit
pipe 27 connects to the merging portion 26b with its pipe
axis oriented in the horizontal direction. Furthermore, the
heat medium heat exchanger side pipe 25 connects to
the merging portion 26b with its pipe axis oriented in the
vertically upward direction. Fig. 7 illustrates an example
of the connection of the merging portion 26b and each of
the pipes. In this example, while each of the pipes is
connected to the merging portion 26b horizontally or
vertically, the pipes are not necessarily connected to
each other with a 90-degree angle relationship between
them. It suffices that the pipes are connected to each
other at such an angle as to prevent liquid-phase heat
source side refrigerant from flowing into the heat medium
heat exchanger 20 through the heat medium heat ex-
changer side pipe 25.

<Bypass pipe: side, Outdoor unit: side, Heat medium
heat exchanger: top>

[0034] Fig. 8 illustrates another modification of the
arrangement structure of the pipes through which heat
source side refrigerant passes in the relay unit 2 accord-
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ing to Embodiment 1. The positional relationship be-
tween pipes to be connected to a merging portion 26¢
in the relay unit 2 is illustrated in Fig. 8. The bypass pipe
24 connects to the merging portion 26¢ with its pipe axis
oriented in the horizontal direction. The unit pipe 27
connects to the merging portion 26¢ with its pipe axis
oriented in the horizontal direction. Furthermore, the heat
medium heat exchanger side pipe 25 connects to the
merging portion 26¢ with its pipe axis oriented in the
vertically upward direction. Therefore, the bypass pipe
24 and the unit pipe 27 have a straight pipe connection
relationship between them. Fig. 8 illustrates an example
of the connection of the merging portion 26¢ and each of
the pipes. In this example, while each of the pipes is
connected to the merging portion 26¢ horizontally or
vertically, the pipes are not necessarily connected to
each other with a 90-degree angle relationship between
them. It suffices that the pipes are connected to each
other at such an angle as to prevent liquid-phase heat
source side refrigerant from flowing into the heat medium
heat exchanger 20 through the heat medium heat ex-
changer side pipe 25.

<Bypass pipe: bottom, Outdoor unit: side, Heat medium
heat exchanger: side (with inclination or step)>

[0035] Fig. 9 illustrates still another modification of the
arrangement structure of the pipes through which heat
source side refrigerant passes in the relay unit 2 accord-
ing to Embodiment 1. The positional relationship be-
tween pipes to be connected to a merging portion 26d
in the relay unit 2 is illustrated in Fig. 9. The bypass pipe
24 connects to the merging portion 26d with its pipe axis
oriented in the vertically downward direction. The unit
pipe 27 connects to the merging portion 26d with its pipe
axis oriented in the horizontal direction. Furthermore, the
heat medium heat exchanger side pipe 25 connects to
the merging portion 26d with its pipe axis inclined toward
the upward direction relative to the merging portion 26d in
the horizontal direction. It is allowable that the heat
medium heat exchanger side pipe 25 is located in an
L-shape in such a manner that the pipe connects to the
merging portion 26d in the horizontal direction and is
inclined at an angle of 90 degrees to be oriented in the
vertically upward direction. Fig. 9 illustrates an example
of the connection of the merging portion 26d and each of
the pipes. In this example, while each of the pipes is
connected to the merging portion 26d horizontally or
vertically, the pipes are not necessarily connected to
each other with a 90-degree angle relationship between
them. It suffices that the pipes are connected to each
other at such an angle as to prevent liquid-phase heat
source side refrigerant from flowing into the heat medium
heat exchanger 20 through the heat medium heat ex-
changer side pipe 25.

10

15

20

25

30

35

40

45

50

55

Embodiment 2

[0036] Fig. 10 illustrates the configuration of the air-
conditioning apparatus according to Embodiment 2. In
Fig. 10, devices denoted by the same reference signs as
those in Fig. 2 operate in the same manner as in Embodi-
ment 1. The air-conditioning apparatus in Embodiment 2
has a refrigerant flow switching device 28 at a location of
the merging portion 26 in the relay unit 2 which has been
explained in Embodiment 1.

[0037] Therefrigerantflow switching device 28 has, for
example, a three-way valve. The refrigerant flow switch-
ing device 28 switches between the flow passages,
thereby to allow the bypass pipe 24 or the heat medium
heat exchanger side pipe 25 to communicate with the unit
pipe 27 to switch between the flow directions of heat
source side refrigerant. As illustrated by the solid line
in Fig. 10, when the air-conditioning apparatus performs
cooling operation or heating operation, the refrigerant
flow switching device 28 switches the flow passage to
such a flow passage that the heat medium heat exchan-
ger 20 communicates with the outdoor unit 1. As illu-
strated by the dotted line in Fig. 10, when the air-con-
ditioning apparatus performs defrosting operation, the
refrigerant flow switching device 28 switches the flow
passage to such a flow passage that the bypass pipe
24 communicates with the unit pipe 27. The controller 4
controls switching between the flow passages in the
refrigerant flow switching device 28.

[0038] As described above, the air-conditioning appa-
ratus in Embodiment 2 has the refrigerant flow switching
device 28, so that in the defrosting operation, the refrig-
erant flow switching device 28 switches the flow passage
to such a flow passage as to allow the bypass valve 23 to
communicate with the heat medium heat exchanger side
pipe 25, and block the bypass valve 23 from commu-
nicating with the heat medium heat exchanger side pipe
25. With this configuration, for example, heat source side
refrigerant resulting from defrosting is prevented from
flowing into the heat medium heat exchanger 20 through
the heat medium heat exchanger side pipe 25. This can
prevent stagnation of the heat source side refrigerantand
prevent a heat medium from freezing.

Embodiment 3

[0039] Fig. 11 illustrates the configuration of the air-
conditioning apparatus according to Embodiment 3. In
Fig. 11, devices denoted by the same reference signs as
those in Fig. 1 and other drawings operate in the same
manner as in Embodiment 1 or 2. The air-conditioning
apparatus in Embodiment 3 has a plurality of the relay
units 2 described in Embodiment 1 or 2. In this embodi-
ment, the air-conditioning apparatus is supposed to have
two relay units 2 including a relay unit 2a and a relay unit
2b. In the air-conditioning apparatus in Embodiment 3,
the two relay units 2 are connected by the refrigerant pipe
5in parallel to the outdoor unit 1, forming the heat source
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side refrigerant cycle circuit A. In the air-conditioning
apparatus, the relay unit 2a is connected to the indoor
units 3ato 3c by the heat medium pipe 6, forming the heat
medium cycle circuit B. The relay unit 2b is connected to
indoor units 3d to 3f by the heat medium pipe 6, forming
the heat medium cycle circuit B.

[0040] As described in Embodiment 3, even in the air-
conditioning apparatus having a plurality of the relay units
2, itis still possible to connect the pipes in the relay unit 2
as described in Embodiment 1 or 2. With this configura-
tion, for example, heat source side refrigerant resulting
from defrosting is prevented from flowing into the heat
medium heat exchanger 20 through the heat medium
heat exchanger side pipe 25. This can prevent stagnation
of the heat source side refrigerant and prevent the occur-
rence of freezing puncture due to freezing of the heat
medium.

Embodiment 4

[0041] Fig. 12 illustrates the configuration of the air-
conditioning apparatus according to Embodiment 4. In
Fig. 12, devices denoted by the same reference signs as
those in Fig. 1 and other drawings operate in the same
manner as in Embodiment 1 or 2.

[0042] In the air-conditioning apparatus in Embodi-
ment 4, the indoor unit 3a and the relay unit 2 are con-
nected in parallel to the outdoor unit 1 described in
Embodiment 1 or 2 by the refrigerant pipe 5, forming
the heat source side refrigerant cycle circuit A. Therefore,
the indoor unit 3a in Embodiment 4 allows heat source
side refrigerant to exchange heat with air in an indoor
space. As described in Embodiment 4, even in the air-
conditioning apparatus having the indoor unit 3 in the
heat source side refrigerant cycle circuit A, it is still
possible to connect the pipes in the relay unit 2 as
described in Embodiment 1 or 2. With this configuration,
for example, heat source side refrigerant resulting from
defrosting is prevented from flowing into the heat medium
heat exchanger 20 through the heat medium heat ex-
changer side pipe 25. This can prevent stagnation of the
heat source side refrigerant and prevent the occurrence
of freezing puncture due to freezing of the heat medium.

Embodiment 5

[0043] Fig. 13 illustrates the configuration of the air-
conditioning apparatus according to Embodiment 5. In
Fig. 13, devices denoted by the same reference signs as
those in Fig. 2 and other drawings operate in the same
manner as in Embodiment 1.

[0044] The air-conditioning apparatus in Embodiment
5 has a configuration in which the devices in the relay unit
2 described in Embodiment 1 are integrated into the
outdoor unit 1. With this configuration, in the air-condi-
tioning apparatus in Embodiment 5, the outdoor unit 1 is
connected to each of the indoor units 3 by the heat
medium pipe 6.
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[0045] Therefore, in the air-conditioning apparatus in
Embodiment 4, even though the relay unit 2 is not in-
dependently provided, it is still possible to connect the
pipes in the outdoor unit 1 in the same manner as the pipe
connectionin the relay unit 2 described in Embodiment 1.
With this configuration, heat source side refrigerant re-
sulting from defrosting is prevented from flowing into the
heat medium heat exchanger 20. This can prevent stag-
nation of the heat source side refrigerant and prevent a
heat medium from freezing. While the outdoor unit 1 in
Embodiment 5 has the merging portion 26, the outdoor
unit 1 in Embodiment 5 may have the refrigerant flow
switching device 28 described in Embodiment 2, instead
of the merging portion 26.

Reference Signs List

[0046] 1:outdoorunit, 2, 2a, 2b: relay unit, 3, 3a, 3b, 3c,
3d, 3e, 3f: indoor unit, 4: controller, 5: refrigerant pipe, 6:
heat medium pipe, 10: compressor, 11: flow switching
valve, 12: heat source side heat exchanger, 13: accu-
mulator, 14: heat source side fan, 15: heat source side
heat exchanger temperature sensor, 20: heat medium
heat exchanger, 21: pump, 22: expansion device, 23:
bypass valve, 24: bypass pipe, 25: heat medium heat
exchanger side pipe, 26, 26a, 26b, 26¢, 26d: merging
portion, 27: unit pipe, 28: refrigerant flow switching de-
vice, 30, 30a, 30b, 30c: indoor heat exchanger, 31, 31a,
31b, 31c: indoor side fan, 40: defrosting determination
unit, 41: device control unit, 42: storage unit

Claims
1. An air-conditioning apparatus comprising:

a heat medium cycle circuit in which a pump
configured to pressurize a heat medium and an
indoor heat exchanger configured to allow the
heat medium to exchange heat with indoor air
are connected by pipes to cause the heat med-
ium to circulate through the heat medium cycle
circuit, the heat medium serving as a heat de-
livery medium, the indoor air being a target to be
air-conditioned; and

a heat source side refrigerant cycle circuit in
which a compressor, a heat source side heat
exchanger, an expansion device, and a heat
medium heat exchanger are connected by pipes
to cause heat source side refrigerant to circulate
through the heat source side refrigerant cycle
circuit, the compressor being configured to com-
press the heat source side refrigerant, the heat
source side heat exchanger being configured to
allow the heat source side refrigerant to ex-
change heat with outdoor air, the expansion
device being configured to reduce a pressure
of the heat source side refrigerant, the heat
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medium heat exchanger being configured to
allow the heat source side refrigerant to ex-
change heat with the heat medium, wherein
the heat source side refrigerant cycle circuit has
a bypass pipe through which the heat source
side refrigerant passes to bypass the heat med-
ium heat exchanger, a bypass valve configured
to allow the heat source side refrigerant to pass
through the bypass pipe or block the heat source
side refrigerant from passing through the bypass
pipe, and a merging portion to which a heat
medium heat exchanger side pipe, a compres-
sor side pipe, and the bypass pipe are con-
nected, the heat medium heat exchanger side
pipe having one end connected to the heat
medium heat exchanger, the compressor side
pipe having one end connected to a heat source
side refrigerant suction side of the compressor,
and

the heat medium heat exchanger side pipein the
merging portion is connected to the compressor
side pipe and the bypass pipe with a pipe axis
thereof being upwardly inclined relative to a
horizontal direction or being oriented upward
in a vertical direction when viewed from the
merging portion.

The air-conditioning apparatus of claim 1, wherein
the bypass pipe is connected to the merging portion
in an orientation in a horizontal direction, the com-
pressor side pipe is connected to the merging portion
in an orientation in a vertical direction from a lower
side, and the heat medium heat exchanger side pipe
is connected to the merging portion in an orientation
in a vertical direction from an upper side.

The air-conditioning apparatus of claim 2, wherein
the merging portion has a connection pipe in which a
pipe extending in such a direction as to connectto the
heat medium heat exchanger side pipe and to the
compressor side pipe has an increased pipe dia-
meter relative to a pipe diameter of a pipe extending
in such a direction as to connect to the bypass pipe.

The air-conditioning apparatus of claim 2, wherein
the merging portion has a cyclone gas-liquid separa-
tor.

The air-conditioning apparatus of claim 1, wherein
the bypass pipe is connected to the merging portion
in an orientation in a vertical direction from a lower
side, the compressor side pipe is connected to the
merging portion in an orientation in a horizontal
direction, and the heat medium heat exchanger side
pipe is connected to the merging portion in an or-
ientation in a vertical direction from an upper side.

The air-conditioning apparatus of claim 1, wherein
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10.

1.

the bypass pipe and the compressor side pipe are
connected to the merging portion in an orientation in
a horizontal direction, and the heat medium heat
exchanger side pipe is connected to the merging
portion in an orientation in a vertical direction from
an upper side.

The air-conditioning apparatus of claim 1, wherein
the bypass pipe is connected to the merging portion
in an orientation in a vertical direction from a lower
side, the compressor side pipe is connected to the
merging portion in an orientation in a horizontal
direction, and the heat medium heat exchanger side
pipe is connected to the merging portion in an up-
wardly inclined orientation relative to the horizontal
direction.

The air-conditioning apparatus of claim 1, wherein
the merging portion has a three-way valve config-
ured to switch between communication of the com-
pressor side pipe with the bypass pipe and commu-
nication of the compressor side pipe with the heat
medium heat exchanger side pipe.

The air-conditioning apparatus of any one of claims 1
to 8, wherein

the heat source side refrigerant cycle circuit has
a configuration in which

an outdoor unit having the compressor and the
heat source side heat exchanger, and

a relay unit having the expansion device, the
heat medium heat exchanger, the bypass pipe,
and the bypass valve

are connected by a refrigerant pipe.

The air-conditioning apparatus of claim 9, wherein
the heat medium cycle circuit has a configuration in
which

the relay unit having the pump, and
an indoor unit including the indoor heat exchan-
ger

are connected by a heat medium pipe.

The air-conditioning apparatus of any one of claims 1
to 8, wherein constituent devices of the heat source
side refrigerant cycle circuit and the pump in the heat
medium cycle circuit are installed in an outdoor unit.



EP 4 495 503 A1

FIG. 1
— 1
5\ /
A~ /2 e 6
rH I ]
3a: 3b/ 3c

12




EP 4 495 503 A1

FIG. 2
1L 11\ Py
1 1
s
1 12 14
13\Lj
ANl i s
L 27,2625 ! f A
24 20
s |5
7oA\
~ < i
M
:a()ar‘zg ™ SObM S |30s

13




EP 4 495 503 A1

FIG. 3
HEAT SOURCE SIDE HEAT | ~15
EXCHANGER TEMPERATURE
SENSOR
|
v
DEFROSTING | ~40
DETERMINATION UNIT 4
DEVICE | ~41 42
CONTROL UNIT ,
v
FIG. 4
- 20
FIG. 5

26a

14




EP 4 495 503 A1

FIG. 6
/25
26a
24
l f27
FIG. 7
=
|~ 20
=
FIG. 8
=
20

15



FIG. 9

EP 4 495 503 A1

16




EP 4 495 503 A1

FIG. 10
n LN
1 1
s
1 12 14
13\L}
A~ HI D\15
5~_ /2
L/ /27/< f25 i / //6
24 20
23 g
Q—
[ ka4
30a12§ \33 SObES] \3b 300 \36
314 Sib T

17




EP 4 495 503 A1

FIG. 11
— 1
5\ /
A~, fZa Ve 8 v/B
) — ,l—J'—1 ,r—J"—l
3a 3b/ 3c J
2 i g
R =
3o|j 3e/ 3f J
FIG. 12
— 1
5\ f
i L
- — 1
J -’ S

3a

18




EP 4 495 503 A1

FIG. 13
1 — 25 26 11
(1] 4\27 /1
20| % 24;\ 10 12 14
23
21 NIV
. L
"_@ S ®\22
B
6
X oy
* 30;%2gi \3& 30k \% 306
%1&1 §1b %10

19

3¢



10

15

20

25

30

35

40

45

50

55

EP 4 495 503 A1

INTERNATIONAL SEARCH REPORT

International application No.

PCT/JP2022/011822

A. CLASSIFICATION OF SUBJECT MATTER

F25B 13/00(2006.01)i
FI: F25B13/00 P

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

F25B13/00

Minimum documentation searched (classification system followed by classification symbols)

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Published examined utility model applications of Japan 1922-1996

Published unexamined utility model applications of Japan 1971-2022

Registered utility model specifications of Japan 1996-2022

Published registered utility model applications of Japan 1994-2022

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
Y JP 2017-53507 A (PANASONIC INTELLECTUAL PROPERTY MANAGEMENT CO., 1-11
LTD.) 16 March 2017 (2017-03-16)
paragraphs [0020]-[0100]
Y WO 2017/037788 A1 (MITSUBISHI ELECTRIC CORP.) 09 March 2017 (2017-03-09) 1-11
paragraphs [0049]-[0053], fig. 8
Y JP 2017-26248 A (KEIHIN THERMAL TECHNOLOGY CORP.) 02 February 2017 3,9-11
(2017-02-02)
paragraph [0023]
Y JP 2006-112672 A (FUJITSU GENERAL LTD.) 27 April 2006 (2006-04-27) 4,9-11
paragraph [0015]
Y JP 2021-134935 A (MIURA KOGYO KK) 13 September 2021 (2021-09-13) 8-11
paragraph [0059]
Y JP 2006-71244 A (SHANTEII KK) 16 March 2006 (2006-03-16) 11
paragraph [0003]

DFurther documents are listed in the continuation of Box C.

See patent family annex.

*  Special categories of cited documents:

“A” document defining the general state of the art which is not considered

to be of particular relevance

“g” earlier application or patent but published on or after the international

filing date

“L” document which may throw doubts on priority claim(s) or which is

cited to establish the publication date of another citation or other
special reason (as specified)

“(y" document referring to an oral disclosure, use, exhibition or other

means

«p» document published prior to the international filing date but later than

the priority date claimed

o

later document published after the international filing date or priority
date and not in conflict with the application but cited to understand the
principle or theory underlying the invention

document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive step
when the document is taken alone

> document of particular relevance; the claimed invention cannot be

considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art

& document member of the same patent family

Date of the actual completion of the international search

01 April 2022

Date of mailing of the international search report

26 April 2022

Name and mailing address of the ISA/JP

Japan Patent Office (ISA/JP)
3-4-3 Kasumigaseki, Chiyoda-ku, Tokyo 100-8915
Japan

Authorized officer

Telephone No.

Form PCT/ISA/210 (second sheet) (January 2015)

20




10

15

20

25

30

35

40

45

50

55

EP 4 495 503 A1

INTERNATIONAL SEARCH REPORT
Information on patent family members

International application No.

PCT/JP2022/011822

Patent document

Publication date

Patent family member(s)

Publication date

cited in search report (day/month/year) (day/month/year)
JP 2017-53507 A 16 March 2017 (Family: none)
wO 2017/037788 Al 09 March 2017 (Family: none)
JP 2017-26248 A 02 February 2017 (Family: none)
IP 2006-112672 A 27 April 2006 (Family: none)
JP 2021-134935 A 13 September 2021 (Family: none)
JP 2006-71244 A 16 March 2006 (Family: none)

Form PCT/ISA/210 (patent family annex) (January 2015)

21




EP 4 495 503 A1
REFERENCES CITED IN THE DESCRIPTION
This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European

patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

 JP 2017053507 A [0003]

22



	bibliography
	abstract
	description
	claims
	drawings
	search report
	cited references

