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(57)  An expansion valve includes a main body unit
in which a valve chamber and arefrigerant dividing cham-
ber are separated by a separation wall, an expansion
section is opened to the separation wall so that the valve
chamber and the refrigerant dividing chamber commu-
nicate with each other, and a plurality of branch ports that
communicate with the refrigerant dividing chamber are
provided; a valve body configured to adjust an opening

EXPANSION VALVE AND COOLING CYCLE DEVICE USING SAME

of the expansion section; and a partition section in a plate
shape thatis disposed in the refrigerant dividing chamber
so as to separate the refrigerant dividing chamber for the
plurality of branch ports, wherein at least part of an upper
edge of the partition section is positioned in an opening
of the expansion section in vertical view to the separation
wall.
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Description
Technical Field

[0001] The present invention relates to an expansion
valve having a refrigerant distribution function and a re-
frigeration cycle apparatus using the same.

Background Art

[0002] A refrigeration cycle apparatus includes an ex-
pansion valve that reduces pressure of high pressure
refrigerant and converts the refrigerant into a gas-liquid
two-phase state of low pressure and low quality, and an
evaporator disposed downstream of the expansion valve
is connected to the expansion valve. The refrigerant be-
comes a gas-liquid two-phase state in the expansion
valve, and exchanges heat with air and water and be-
comes a gas-liquid two-phase state of low pressure and
high quality or an overheated gas state in the evaporator.
When the evaporator is formed by a multi-path heat ex-
changer made up of a plurality of paths (refrigerant flow
paths), the refrigerant needs to be appropriately distrib-
uted to each of the paths.

[0003] Conventionally, the expansion valve is pro-
posed which includes an expansion valve and a refrig-
erant distributing device integrally formed by providing
the distributor in the expansion valve so as to perform
distribution of refrigerant to each of the paths (for exam-
ple, see Patent Literature 1). The expansion valve dis-
closed in Patent Literature 1 includes a valve chamber
and a refrigerant dividing chamber which are separated
by a separation wall, and the valve chamber and the re-
frigerant dividing chamber communicate with each other
via an expansion section formed on the separation wall.
When the refrigerant flows into the expansion valve, the
refrigerant pressure is reduced in the expansion section
and flows into the refrigerant dividing chamber in a mist
state (gas-liquid two-phase state) and is divided in the
refrigerant dividing chamber for each of the plurality of
branch pipes.

[0004] Patent Literature 2 discloses the expansion
valve in which a refrigerant inlet port communicates with
refrigerant outlet ports via an orifice and a refrigerant di-
viding chamber, and includes a valve body that adjusts
an opening of the orifice. The refrigerant outlet ports are
arranged at equal interval in a circumferential direction
of the refrigerant dividing chamber about the orifice. The
valve body is disposed on a downstream side of the or-
ifice, and the refrigerant dividing chamber forms a flow
path which gradually extends toward the outer periphery.
The refrigerant is guided by a flow guide section formed
in a protruding shape at the orifice from the orifice to the
refrigerant dividing chamber while being expanded, and
is uniformly distributed to the refrigerant outlet ports.
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Citation List
Patent Literature
[0005]

Patent Literature 1: Japanese Unexamined Patent
Application Publication No. 2009-24937
Patent Literature 2: Japanese Unexamined Patent
Application Publication No. 2010-32185

Summary of Invention
Technical Problem

[0006] The refrigerantimmediately after flowing outthe
expansion valve is a mist flow which is easily uniformly
distributed. However, the refrigerant which flows into the
evaporator is not always a mist flow, and may become a
slug flow or plug flow at the inlet of evaporator. As a result,
gas and liquid of refrigerant in a gas-liquid two-phase
state may be separated and may not be appropriately
distributed due to the effect of gravity. As described in
Patent Literature 1, even if the refrigerant which flows
out the valve chamber is in a mist state in the refrigerant
dividing chamber, the refrigerant is mutually affected in
the refrigerant dividing chamber before it reaches the
branch pipes, causes turbulence and becomes a non-
uniform flow. When a refrigerant flow rate is sufficiently
large, a non-uniform flow becomes a uniform flow when
it collides against a wall surface of the refrigerant dividing
chamber, thereby allowing the refrigerant to be distribut-
ed to the respective branch pipes with an intended dis-
tribution ratio in the refrigerant dividing chamber. How-
ever, when the refrigerant flow rate is small, an energy
in collision is also small and does not generate a uniform
flow, and accordingly, the refrigerant may not be appro-
priately distributed to the respective branch pipes. Fur-
ther, under an operation condition in which a refrigeration
(air conditioning) load is small, the refrigerant flow rate
in the expansion valve is small. Accordingly, the refrig-
erant does not become a mist state even if the refrigerant
pressure is reduced in the expansion section and flows
into the expansion valve in a gas-liquid two-phase state,
and may fail to be distributed to the respective branch
pipes with an intended distribution ratio.

[0007] InPatentLiterature 2, the refrigerant flows from
the orifice to the refrigerant dividing chamber while being
expanded and into the refrigerant outlet ports which are
disposed in a circumferential direction at equal interval,
and is distributed while being guided by the valve body
and the refrigerant dividing chamber, unlike Patent Lit-
erature 1in which the refrigerant collides against the wall
surface and is uniformly distributed. However, similar to
Patent Literature 1, the refrigerant is mutually affected in
the refrigerant dividing chamber before the refrigerant
reaches the refrigerant outlet ports, causes turbulence
and becomes a non-uniform flow. As a result, the refrig-
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erant may not be uniformly distributed. In addition to that,
aflow of opposite directionis not taken into consideration,
and a refrigerant noise may occur in a gas-liquid two-
phase flow. Further, the refrigerant may not be distributed
at intentionally different ratio instead of uniform distribu-
tion.

[0008] The presentinvention has been made to solve
the above problems, and an object of the invention is to
provide an expansion valve which can distribute the re-
frigerant in a refrigerant dividing chamber at an intended
distribution ratio with high accuracy, and a refrigeration
cycle apparatus using the same. Solution to Problem
[0009] An expansion valve of the present invention in-
cludes a main body unit in which a valve chamber and a
refrigerant dividing chamber are separated by a separa-
tion wall, an expansion section is opened to the separa-
tion wall so that the valve chamber and the refrigerant
dividing chamber communicate with each other, and a
plurality of branch ports that communicate with the re-
frigerant dividing chamber are provided; a valve body
configured to adjust an opening of the expansion section;
and a partition section in a plate shape that is disposed
in the refrigerant dividing chamber so as to separate the
refrigerant dividing chamber for the plurality of branch
ports, wherein at least part of an upper edge of the par-
tition section is positioned in an opening of the expansion
section in vertical view to the separation wall.

Advantageous Effects of Invention

[0010] Accordingto the expansion valve of the present
invention, since the partition section divides the refriger-
ant dividing chamber for a plurality of branch ports, the
pressure such as a pressure reduction, expansion and
the like is adjustable while the refrigerant can be distrib-
uted to each of the branch ports with an intended distri-
bution ratio regardless of the amount of refrigerant flow
rate.

Brief Description of Drawings
[0011]

[Fig. 1] Fig. 1is arefrigerant circuit view which shows
a refrigeration cycle apparatus of Embodiment 1 of
the present invention.

[Fig. 2A] Fig. 2A is a schematic cross sectional view
which shows an expansion valve of Embodiment 1
of the present invention.

[Fig. 2B]Fig. 2B is a schematic partial cross sectional
view which shows the expansion valve of Embodi-
ment 1 of the present invention.

[Fig. 3A]Fig. 3Ais a schematic top view which shows
a partition section in a second housing of Fig. 2A.
[Fig. 3B] Fig. 3B is a schematic view which shows a
cross section of a first housing of Fig. 2A taken along
the line A-A'.

[Fig. 4A]Fig. 4Ais a schematic top view which shows
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one example of the partition section in the expansion
valve of Fig. 2A.

[Fig. 4B] Fig. 4B is a schematic side view which
shows one example of the partition section in the
expansion valve of Fig. 2A.

[Fig. 4C] Fig. 4C is a schematic development view
which shows one example of the partition section in
the expansion valve of Fig. 2A.

[Fig. 5A] Fig. 5A is a schematic top view which shows
the partition section in the expansion valve of Em-
bodiment 2 of the present invention.

[Fig. 5B] Fig. 5B is a schematic side view which
shows the partition section in the expansion valve of
Embodiment 2 of the present invention.

[Fig. 5C] Fig. 5C is a schematic development view
which shows the partition section in the expansion
valve of Embodiment 2 of the present invention.
[Fig. 5D] Fig. 5D is a schematic view which shows a
cross section of a first housing of Fig. 2A taken along
the line A-A’.

[Fig. 6A] Fig. 6A is a schematic cross sectional view
which shows the expansion valve of Embodiment 3
of the present invention.

[Fig. 6B] Fig. 6B is a schematic view which shows a
cross section of a first housing of Fig. 6A taken along
the line A-A’.

[Fig. 7] Fig. 7 is a schematic cross sectional view
which shows the expansion valve of Embodiment 4
of the present invention.

[Fig. 8A] Fig. 8Ais a schematic top view which shows
the partition section in the second housing of Fig. 7.
[Fig. 8B] Fig. 8B is a schematic view which shows a
cross section of the first housing of Fig. 7 taken along
the line A-A’.

[Fig. 9] Fig. 9 is a schematic view which shows a
refrigeration cycle apparatus of Embodiment 5 of the
present invention.

Description of Embodiments
Embodiment 1

[0012] Referring to the drawings, an expansion valve
of Embodiment 1 of the present invention will be de-
scribed. Fig. 1 is a refrigerant circuit view which shows
a refrigeration cycle apparatus of Embodiment 1 of the
present invention, and a refrigeration cycle apparatus 1
will be described with reference to Fig. 1. The refrigera-
tion cycle apparatus 1 performs both cooling operation
and heating operation, and an outdoor unit 1 A and an
indoor unit 1 B are connected to each other by a liquid
pipe 9A and a gas pipe 9B. The outdoor unit 1 A includes
a compressor 2, a flow path switching device 3, and an
outdoor side heat exchanger 4. The compressor 2 suc-
tions refrigerant, and compresses the refrigerant and dis-
charges the refrigerant in a high temperature and high
pressure state. The compressor 2 has a discharge side
connected to the flow path switching device 3 and a suc-
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tion side connected to a suction pipe 9.

[0013] The flow path switching device 3 switches be-
tween a heating flow path and a cooling flow path ac-
cording to switching of the operation mode of a cooling
operation and a heating operation, and is made up of,
for example, a four-way valve. During cooling operation,
the flow path switching device 3 connects the discharge
side of the compressor 2 and the outdoor side heat ex-
changer 4 and connects the suction side of the compres-
sor 2 and the gas pipe 9B. Then, the refrigerant dis-
charged from the compressor 2 flows to the outdoor side
heat exchanger 4, and the refrigerant discharged from
the indoor unit 1 B flows to the outdoor unit 1A via the
gas pipe 9B. During heating operation, the flow path
switching device 3 connects the suction side of the com-
pressor 2 to the outdoor side heat exchanger 4 and con-
nects the discharge side of the compressor 2 and the
gas pipe 9B. Then, the refrigerant discharged from the
compressor 2 flows to the indoor unit 1 B and the refrig-
erant discharged from the indoor unit 1 B flows to the
outdoor unit 1 A via the liquid pipe 9A. Although the ex-
ample is described for the case where a four-way valve
is used as the flow path switching device 3, the invention
is not limited thereto. For example, a combination of a
plurality of two-way valves may be used.

[0014] The outdoor side heat exchanger 4 is provided
for exchanging heat between the refrigerant and air (out-
side air), and includes, for example, a heat transfer pipe
that allows the refrigerant to flow therethrough and a fin
thatis provided for increasing heat transfer area between
the refrigerant flowing in the heat transfer pipe and out-
side air. The outdoor side heat exchanger 4 is disposed
and connected between the flow path switching device
3 and the liquid pipe 9A, and serves as a condenser that
condenses and liquefies the refrigerant during cooling
operation and as an evaporator that evaporates and va-
porizes the refrigerant during heating operation.

[0015] Theindoorunit1 Bincludes an expansion valve
5, anindoor side heat exchanger 7 and a header 8. The
expansion valve 5 serves as a reducing valve or an ex-
pansion valve that adjusts a pressure of refrigerant which
passes through the indoor side heat exchanger 7, and is
disposed and connected between the liquid pipe 9A and
the indoor side heat exchanger 7. The indoor side heat
exchanger 7 serves as an evaporator (heat receiving de-
vice) during cooling operation and as a condenser (heat
radiating device) during heating operation. Then, the in-
door side heat exchanger 7 exchanges heat between
indoor air and the refrigerant to perform cooling and heat-
ing ofaspace. In particular, the indoor side heat exchang-
er 7 is made up of a multi-path heat exchanger which
includes a plurality of paths, for example, a heat exchang-
er which includes two paths. The expansion valve 5 has
a distribution function of distributing the refrigerant to the
respective paths of the indoor side heat exchanger 7 via
capillary tubes 6. During cooling operation, the refrigerant
which is distributed by the expansion valve 5 flows into
the respective paths of the indoor side heat exchanger
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7 and merges in the header 8. During heating operation,
the refrigerant flows from the header 8 into the respective
paths of the indoor side heat exchanger 7 and the refrig-
erant which flows out the respective paths merges at the
expansion valve 5.

[0016] Itis desirable to use a small amount of refriger-
ant having low GWP as refrigerant of the above refriger-
ation cycle apparatus 1 for prevention of global warming,
and GWP can be reduced compared to the conventional
fluorocarbon refrigerant when refrigerant having a rela-
tively high GWP such as R32, HFO refrigerant, HCFO
refrigerant and flammable refrigerant.

[0017] A flow of refrigerant in the refrigeration cycle
apparatus 1 during cooling operation and heating oper-
ation will be described below. First, with reference to Fig.
1, an operation example of the refrigeration cycle appa-
ratus 1 during cooling operation will be described. The
discharge side of the compressor 2 and the gas pipe 9B
are connected and the outdoor side heat exchanger 4
and the suction side of the compressor 2 are connected
by the flow path switching device 3. The refrigerant of a
low pressure gas is compressed in the compressor 2 and
becomes a high pressure gas. The refrigerant in a state
of high pressure gas exchanges heat with outside air in
the outdoor side heat exchanger (condenser) 4, and is
condensed and becomes high pressure liquid refrigerant
by transferring energy of the refrigerant to a heat source
(such as air and water).

[0018] Then, the refrigerant flows to the expansion
valve 5 via the liquid pipe 9A and the refrigerant pressure
is reduced. The refrigerant becomes a low pressure two-
phase state and branches at the expansion valve 5 and
flows into the respective paths of the indoor side heat
exchanger 7 via the capillary tubes 6. In the indoor side
heat exchanger (evaporator) 7, the refrigerant absorbs
an energy of water on a load side or outside air while
passing through paths in the indoor side heat exchanger
7 and evaporates to become a low pressure gas. Here,
water or air which has exchanged heat with the refrigerant
is cooled. After that, refrigerant in the plurality of paths
of the indoor side heat exchanger 7 is collected in the
header 8 and is suctioned to the compressor 2 via the
gas pipe 9B.

[0019] Next, with reference to Fig. 1, an operation ex-
ample of the refrigeration cycle apparatus 1 during heat-
ing operation will be described. The discharge side of the
compressor 2 and the gas pipe 9B are connected and
the outdoor side heat exchanger 4 and the suction side
of the compressor 2 are connected by the flow path
switching device 3. The refrigerant in a state of low pres-
sure gas flows into the compressor 2 and is compressed
therein and becomes a high pressure gas. Then, refrig-
erant in a state of high pressure gas flows through the
gas pipe 9B and branches at the header 8 into the plurality
of paths of the indoor side heat exchanger (condenser)
7. The refrigerant transfers energy to water on a load
side or outside air while passing through paths in the
indoor side heat exchanger 7. Here, the refrigerant is



7 EP 2980 510 A1 8

condensed and becomes high pressure liquid refrigerant,
and the water or air after heat exchange is heated.
[0020] After that, the high pressure liquid refrigerant
flows from the indoor side heat exchanger (condenser)
7 into the expansion valve 5 via the capillary tubes 6. The
refrigerant which has passed through the plurality of
paths of the indoor side heat exchanger 7 is collected in
the expansion valve 5 and the refrigerant pressure is re-
duced so that the refrigerant becomes a low pressure
two-phase state. The refrigerant of a low pressure two-
phase state passes through the liquid pipe 9A and flows
into the outdoor side heat exchanger 4. In the outdoor
side heat exchanger (evaporator) 4, the refrigerant ab-
sorbs an energy of water in outside air or air and evap-
orates to become a low pressure gas. After that, the re-
frigerant flows back to the suction side of the compressor
2 via the flow path switching device 3.

[0021] As described above, the indoor side heat ex-
changer 7 includes the plurality of paths, and distribution
and collection of refrigerant is performed by the expan-
sion valve 5. Here, Fig. 2A is a schematic cross sectional
view of the expansion valve of Embodiment 1 of the
present invention, Fig. 2B is a schematic partial cross
sectional view of the expansion valve of Embodiment 1
of the present invention. With reference to Fig. 2A, Fig.
2B, the expansion valve 5 will be described. Further, Fig.
2A shows an example of the indoor side heat exchanger
7 having two paths. The expansion valve 5 has a distri-
bution function of distributing and collecting the refriger-
ant into the respective paths of the indoor side heat ex-
changer 7, and includes a main body unit 10, a valve
body 13, and a partition section 20.

[0022] The main body unit 10 has a valve chamber BC
and a refrigerant dividing chamber SC separated by a
separation wall 11. Specifically, the main body unit 10
includes a first housing 10a having the valve chamber
BC and a second housing 10b having the refrigerant di-
viding chamber SC. The first housing 10a is formed, for
example, by cutting a brass cast into a cylindrical shape
and includes the separation wall 11 of a plate shape
which is perpendicular to the cylindrical portion. Then,
the valve chamber BC that is defined by the cylindrical
portion and the separation wall 11 is formed in the first
housing 10a. A connection port P1 which communicates
with the valve chamber BC is formed on a side surface
of the first housing 10a, and a pipe 30 which communi-
cates with the liquid pipe 9A (see Fig. 1) is formed at the
connection port. The refrigerant flows between the valve
chamber BC and the liquid pipe 9A via the connection
port P1 and the pipe 30. Further, an expansion section
12 in a circular shape is formed on the separation wall
11 so as to allow the valve chamber BC and the refrig-
erant dividing chamber SC to communicate with each
other.

[0023] Thesecondhousing 10bisformed, forexample,
in a cylindrical shape, and one opening of which is mount-
ed on the separation wall 11. A mounting member 14 on
which a plurality of branch ports P2 are formed is fixed
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to the other opening of the second housing 10b. Branch
pipes 15 are mounted in each of the plurality of branch
ports P2 of the mounting member 14 by brazing or the
like so as to extend into the refrigerant dividing chamber
SC.

[0024] The valve body 13 adjusts an opening of the
expansion section 12 and is disposed in the valve cham-
ber BC above the expansion section 12. The valve body
13 has an end formed in a cone shape, and the end is
configured to move in the expansion section 12 by a driv-
ing device disposed on an upper side of the first housing
10a, which is not shown in the figure. Accordingly, as a
position of the valve body 13 changes, an area of a path
of an expansion section 12 which is a small path formed
between a periphery of the expansion section 12 (valve
seat) and the valve body 13 varies, thereby adjusting an
opening of the expansion section 12.

[0025] The partition section 20 is disposed in the re-
frigerant dividing chamber SC and separates the refrig-
erantdividing chamber SC for each of a plurality ofbranch
ports P2. Fig. 3A is a schematic view which shows the
partition section in the second housing 10b of Fig. 2A,
Fig. 3B is a schematic view which shows a cross section
of the first housing 10a of Fig. 2A taken along the line A-
A’, and Fig. 4 is a schematic top view which shows one
example of the partition section 20 in the expansion valve
5 of Fig. 2A. With reference to Fig. 2 to Fig. 4, the partition
section 20 will be described. Further, Fig. 4A is a sche-
matic top view of the partition section 20, Fig. 4B is a
schematic side view of the partition section 20, and Fig.
4C is a schematic development view of the partition sec-
tion 20, and this example shows the case where the re-
frigerant is equally distributed to two branch ports P2.
[0026] The partition section 20 is integrally formed of,
for example, a plate-shaped stainless steel (SUS) and
includes a fixation piece 21, a partition wall 22, and an
elastic piece 23. The fixation piece 21 is a portion for
fixing the partition section 20 in the refrigerant dividing
chamber SC and is formed in a semi-circular shape. The
outer shape of the fixation piece 21 is the same as the
inner diameter of the second housing 10b or smaller than
the inner diameter of the second housing 10b. The fixa-
tion piece 21 has a hole 21 a in which the branch pipe
15 is inserted. When the branch pipe 15 is inserted into
the hole 21 a, the partition section 20 is fixed to the mount-
ing member 14 by brazing or the like. The diameter of
the hole 21 a is the same as the diameter of the branch
pipe 15, or a fine gap is formed therebetween. The fixa-
tion piece 21 is fixed to the mounting member 14 and the
branch pipe 15 by brazing or the like. The above de-
scribed branch pipe 15 is formed to extend into the re-
frigerant dividing chamber SC for connection to the fixa-
tion piece 21, and one branch pipe 15 of the plurality of
branch pipes 15 may extend into the refrigerant dividing
chamber SC.

[0027] The partition wall 22 is a plate member that ex-
tends from the fixation piece 21 to the expansion section
12, and separates the refrigerant dividing chamber SC



9 EP 2980 510 A1 10

for each of the plurality of branch ports (see the arrow in
Fig. 2A). The width of the partition wall 22 is larger than
the inner diameter of the second housing 10b, and the
both ends of the partition wall 22 are fixed to the inner
peripheral surface of the second housing 10b. An upper
edge 22a of the partition wall 22 is positioned in the open-
ing of the expansion section 12 in a vertical view to the
separation wall 11. That is, as shown in Fig. 3B, the par-
tition wall 22 is located at a position in which the upper
edge 22a of the partition wall 22 can be seen through the
opening of the expansion section 12 as seen downwardly
in the A-A’ cross sectional direction of Fig. 2A from the
valve chamber BC.

[0028] The partition wall 22 has a height which extends
to a position immediately under the expansion section
12. Specifically, a recess 22b is formed at a substantially
center of the upper edge 22a of the partition wall 22 such
that a distance D1 between the lowest end of the recess
22b and a lower surface 11 a of the separation wall 11
to which the expansion section 12 is open is smaller than
a diameter R1 of the expansion section 12 (D1 < R1).
That is, a maximum distance between the lower surface
11 a of the separation wall 11 to which the expansion
section 12is open and the upper edge 22a of the partition
wall 22 is smaller than the diameter R1 of the expansion
section 12. Accordingly, since the refrigerant is distribut-
ed immediately after flowing out the expansion section
12 and before non-uniformly dispersed due to the upper
edge 22a of the partition wall 22 (the lowest end of the
recess 22b) extending to a position immediately under
the expansion section 12, the refrigerant is distributed to
each of the branch ports P2 with an intended distribution
ratio regardless of the amount of refrigerant flow rate and
the state of refrigerant, and the flowing noise of refrigerant
can be minimized. Further, the recess 22b is formed to
prevent the valve body 13 from coming into contact with
the upper edge 22a of the partition wall 22.

[0029] Although the above Embodiment 1 is described
for the example in which the recess 22b is formed at a
substantially center of the upper edge 22a of the partition
wall 22, the recess 22b is not necessarily formed on the
upper edge 22a as long as a distance from the lower
surface 11 a of the separation wall 11 is provided so as
to prevent the valve body 13 from coming into contact
with the upper edge 22a. In this case, the distance D1 is
a distance between the upper edge 22a of the partition
wall 22 and the lower surface 11 a of the separation wall
11 to which the expansion section 12 is open.

[0030] Fig. 2B is a schematic partial cross sectional
view which shows the expansion valve of Embodiment
1 of the present invention.

[0031] Atapersection 22c may be formed on the upper
edge 22a of the partition wall 22 such that a thickness of
the partition wall 22 decreases toward the expansion sec-
tion 12 as shown in Fig. 2B. Since the taper section 22c
is provided on the upper edge 22a, the refrigerant can
be distributed with reduced resistance when the upper
edge 22a (recess 22b) of the partition wall 22 moves
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close to the expansion section 12 and the refrigerant
comes into contact with the upper edge 22a, thereby re-
ducing the flowing noise of refrigerant or a pressure loss.
[0032] Further, the partition wall 22 is disposed so that
the refrigerant dividing chamber SC is divided depending
on the distribution ratio for each of the plurality of branch
pipes 15 (branch ports P2). For example, when the dis-
tribution ratio for two paths are equal, the cross sectional
area of the refrigerant dividing chamber SC (an area of
the expansion section 12) is divided by equal area ratio.
Accordingly, since the position of the partition wall 22 is
changed depending on anintended distribution ratio, dis-
tribution ratio can be easily decided depending on the
type of heat exchanger.

[0033] The elastic piece 23 is formed in a semi-circular
shape and is configured to come into contact with the
separation wall 11 and biases the partition wall 22 toward
the fixation piece 21 by an elastic force. The outer shape
of the elastic piece 23 is the same as the inner diameter
of the second housing 10b or smaller than the inner di-
ameter of the second housing 10b. Further, an opening
23a is formed on the elastic piece 23 such that the re-
frigerant flows between the expansion section 12 and the
branch pipe 15 through the opening 23a. Further, the
diameter of the semi-circle of the opening 23a is formed
to be the same as or slightly larger than the diameter of
the expansion section (valve seat) 12.

[0034] With reference to Figs. 2 to 4, an example of
assembly process of the expansion valve 5 will be de-
scribed. First, the second housing 10b, the valve body
13 and a driving device which is not shown in the figure
are mounted on the first housing 10a so that the first
assembly body is assembled. Further, the branch pipe
15 is inserted into the branch port P2 of the mounting
member 14 and fixed thereto. Then, a hole 21 a of the
partition section 20 is inserted over the branch pipe 15
which extends from the mounting member 14 so that the
second assembly body is assembled. After that, the sec-
ond assembly body is assembled to the first assembly
body, and the expansion valve 5 is completed. In so do-
ing, while the elastic piece 23 comes into contact with
the separation wall 11 and the partition wall 22 is biased
toward the mounting member 14, a phase (rotation di-
rection) of the mounting member 14 is adjusted so that
the partition wall 22 is positioned at a predetermined po-
sition. Since the mounting member 14 is fixed to the sec-
ond housing 10b after the branch pipe 15 and the partition
section 20 are mounted on the mounting member 14, the
phase (rotation direction) of the expansion section 12 in
the main body unit 10 and the partition section 20 in the
mounting member 14 can be easily aligned.

[0035] With reference to Figs. 2 to 4, a cooling opera-
tion of the expansion valve 5 in which the refrigerant is
distributed to the plurality of branch pipes 15 will be de-
scribed. First, high pressure liquid refrigerant is intro-
duced from a pipe 30 into the valve chamber BC and is
reduced in pressure at the expansion section 12. In so
doing, a passing area in the expansion section 12 is ad-
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justed by the valve body 13. Then, the refrigerant be-
comes a uniform mist flow, and flows from the valve
chamber BC of the first housing 10a into the refrigerant
dividing chamber SC of the second housing 10b. After
that, the refrigerant in a mist flow is distributed in the
partition section 20 and flows into the branch pipes 15.

[0036] As the flow path area of the expansion section
12 becomes smaller, the refrigerant tends to flow along
a generatrix of the cone portion of the valve body 13.
Accordingly, when the refrigerant flows from the expan-
sion section 12 into the refrigerant dividing chamber SC,
the general flow of refrigerant is directed so that the flow
causes collision in the refrigerant dividing chamber SC
and is mutually affected. When the flow rate is small,
collision energy is not enough to generate a sufficiently
uniform flow. Since the refrigerant is divided by the par-
tition section 20 in the state of mist flow immediately after
the expansion section 12 regardless of the flow rate flow-
ing through the expansion valve 5, the refrigerant flow
toward the respective branch pipes 15 can be prevented
from being mutually affected. Accordingly, the refrigerant
can be distributed to the respective branch pipes 15 at
an intended distribution ratio regardless of refrigerant
flow rate and the state of refrigerant. Particularly, since
the refrigerant is divided by the partition section 20 im-
mediately under the expansion section 12, the refrigerant
can be distributed regardless of the amount of flow rate.
[0037] When the refrigerant flow rate is large, flowing
noise of refrigerant may occur due to (front) collision of
refrigerant against the wall surface of the refrigerant di-
viding chamber SC when the flow of refrigerant is
branched. Further, when the refrigerant in the pipe 30 is
in a gas-liquid two-phase state such as slug flow or plug
flow, the refrigerant flows into the refrigerant dividing
chamber SC in an intermittent state in which gas and
liquid alternately pass through the expansion section 12.
Since the refrigerant dividing chamber SC is divided by
the partition section 20 to increase the paths, energy dif-
fusion is facilitated, thereby reducing occurrence of in-
termittent flow noise of refrigerant. Further, since the par-
tition section 20 is a plate member and has a small area
in anormal direction of the partition section 20, the flowing
noise of refrigerant can be reduced. Further, since elas-
ticity (spring) of the partition section 20 allows for contact,
noise occurrence due to vibration of contact section can
be prevented.

[0038] With reference to Figs. 2 to 4, a heating opera-
tion of the expansion valve 5 in which the refrigerant is
collected to the pipe 30 from the plurality of branch pipes
15 will be described. First, the refrigerant is introduced
from the plurality of branch pipes 15 into the refrigerant
dividing chamber SC of the second housing 10b, and
flows into the valve chamber BC of the first housing 10a
through the expansion section 12. After that, the refrig-
erant in the valve chamber BC flows out the connection
port P1 via the pipe 30 into the liquid pipe 9A.

[0039] When the refrigerant passing through the
branch pipes 15 is in a gas-liquid two-phase state such
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as slug flow or plug flow, gas and liquid intermittently
pass through the expansion section 12 into the valve
chamber BC. Particularly, when the refrigerant at the out-
let of the indoor side heat exchanger (condenser) 7 is in
a gas-liquid two-phase state, the alignment is collected
in the refrigerant dividing chamber SC in which the flow
speed becomes slow. Accordingly, since intermittence
of gas and liquid becomes significant when the refrigerant
flows into the expansion section 12, the flowing noise of
refrigerant may increase. However, the refrigerant which
flows from the respective branch pipes 15 into the refrig-
erant dividing chamber SC is collected immediately be-
fore the alignment passes through the expansion section
12 (valve seat) without being mutually affected since the
partition section 20 is provided, thereby reducing an in-
termittent refrigerant flow and minimizing occurrence of
intermittent flowing noise of refrigerant.

[0040] As described above, since the expansion valve
5 has a distribution function of the refrigerant, the expan-
sion valve 5 can minimize the flowing noise of refrigerant
while distributing the refrigerant with an intended distri-
bution ratio regardless of the amount of refrigerant flow
rate and the state of refrigerant. Further, since the ex-
pansion valve 5 can perform pressure reduction or ex-
pansion of refrigerant and also has a distribution function,
it is possible to decrease the number of parts, save a
space, improve workability, and reduce the cost. Partic-
ularly, when the heat exchanger has smaller diameter in
order to reduce the amount of refrigerant, the number of
paths increases accordingly. The increase in the number
of paths, however, can be accommodated without pro-
viding additional distributors.

[0041] Further, although the refrigerant can be in a uni-
form state in the refrigerant dividing chamber SC and can
be equally distributed, itis necessary to adjust a flow path
resistance (pipe length) of a pipe which connects branch
pipes and the evaporator in order to distribute the refrig-
erant at intentionally different refrigerant flow rate. As a
result, since a pressure loss increases, a required diam-
eter of expansion valve 5 or a pipe diameter needs to be
increased, leading to increase in cost. On the other hand,
as described above, since the distribution ratio can be
adjusted by varying the position of the partition wall 22,
an intended distribution ratio can be easily provided.

Embodiment 2

[0042] Fig. 5is a schematic view which shows the par-
tition section in the expansion valve of Embodiment 2 of
the present invention, and with reference to Fig. 5, a par-
tition section 120 will be described. Further, Fig. 5A is a
schematic top view of the partition section 120, Fig. 5B
is a schematic side view of the partition section 120, Fig.
5C is a schematic development view of the partition sec-
tion 120, and Fig. 5D is a schematic view which shows
a cross section of the first housing 10a of Fig. 2A taken
along the line A-A’. In the partition section 120 of Fig. 5,
the same reference numbers are used for the same con-
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figuration of the partition section 20 of Fig. 4, and the
explanation thereof is omitted. The partition section 120
of Fig. 5 differs from the partition section 20 of Fig. 4 in
the number of branches and the configuration of an elas-
tic piece 123.

[0043] The partition section 120 of Fig. 5 is mounted
onthe mountingmember 14 which has three branch ports
P2 and is formed to separate the refrigerant dividing
chamber SC into three spaces by bending a plate mem-
ber. The branch pipes 15 are each inserted into a plurality
of branch ports P2, and fixation pieces 121 are disposed
on two branch ports P2 and have holes 121 a to be in-
serted over two branch pipes 15. Further, three partition
walls 122 corresponding to three branch ports P2 are
formed on the fixation pieces 121. The elastic piece 123
is formed of a plate shaped piece that is in contact with
the separation wall 11 while avoiding the expansion sec-
tion 12. Similar to Embodiment 1, an upper edge 122a
of the partition wall 122 is located in the opening of the
expansion section 12 in vertical view to the separation
wall 11. That is, as shown in Fig. 5D, the partition wall
122 is located at a position in which the upper edge 122a
of the partition wall 122 can be seen through the opening
of the expansion section 12 as seen downwardly in the
A-A’ cross sectional direction of Fig. 2A from the inside
of the valve chamber BC.

[0044] Further, a recess 122b is formed on the upper
edge 122a of the partition wall 122, such that the distance
D1 between the lowest end of the recess 122b and a
lower surface 11 a of the separation wall 11 to which the
expansion section 12 is open is smaller than the diameter
R1 of the expansion section 12 (D1 < R1, see Fig. 2A).
Thatis, the maximum distance between the lower surface
11 a of the separation wall 11 to which the expansion
section 12 is open and the upper edge 122a of the par-
tition wall 122 is smaller than the diameter R1 of the ex-
pansion section 12. Accordingly, since the refrigerant is
distributed immediately after flowing out the expansion
section 12 and before non-uniformly dispersed due to
the upper edge 122a of the partition wall 122 (the lowest
end of the recess 122b) extending to a position immedi-
ately under the expansion section 12, the refrigerant is
distributed to each of the branch ports P2 with an intend-
ed distribution ratio regardless of the amount of refriger-
ant flow rate and the state of refrigerant, and the flowing
noise of refrigerant can be minimized. Further, the recess
122b is formed to prevent the valve body 13 from coming
into contact with the upper edge 122a of the partition wall
122.

[0045] Although the above Embodiment 2 is described
for the example in which the recess 122b is formed at a
substantially center of the upper edge 122a of the parti-
tion wall 122, the recess 122b is not necessarily formed
on the upper edge 122a as long as a distance from the
lower surface 11 a of the separation wall 11 is provided
so as to prevent the valve body 13 from coming into con-
tact with the upper edge 122a. In this case, the distance
D1 is a distance between the upper edge 122a of the
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partition wall 122 and the lower surface 11 a of the sep-
aration wall 11 to which the expansion section 12 is open.
[0046] Similar to Embodiment 1, a taper section may
be formed on the upper edge 122a of the partition wall
122 such that a thickness of the partition wall 122 de-
creases toward the expansion section 12 as shown in
Fig. 2B.

[0047] In this partition section 120, occurrence of the
flowing noise of refrigerant can also be prevented while
the refrigerant can be distributed at an intended distribu-
tion ratio regardless of refrigerant flow rate and the state
of refrigerant similar to Embodiment 1. Particularly, when
the heat exchanger has smaller diameter in order to re-
duce the amount of refrigerant, the number of paths in-
creases accordingly. The increase in the number of
paths, however, can be accommodated without providing
additional.

Embodiment 3

[0048] Fig. 6A is a schematic view which shows the
expansion valve of Embodiment 3 of the present inven-
tion, and Fig. 6B is a schematic view which shows a cross
section of the first housing 10a of Fig. 6A taken along the
line A-A’. With reference to Fig. 6A and Fig. 6B, an ex-
pansion valve 205 will be described. In the expansion
valve 205 of Fig. 6A, the same reference numbers are
used for the same configuration of the expansion valve
5 of Fig. 2A, and the explanation thereof is omitted. The
expansion valve 205 of Fig. 6A differs from the expansion
valve 5 of Fig. 2A inthat the partition section 220 is formed
by a wall surface of the branch pipes 15.

[0049] In Fig. 6A, an auxiliary housing 10c is fixed to
the second housing 10b by brazing or the like, and the
mounting member 14 having a branch port is mounted
on the auxiliary housing 10c. The plurality of branch pipes
15 are disposed in the refrigerant dividing chamber SC
and extend from the branch port P2 to a position imme-
diately under the expansion section 12. The wall surface
of the branch pipe 15 serves as the partition section 220,
and separates an inner space and an outer space of the
branch pipe 15 in the refrigerant dividing chamber SC.
In other words, the refrigerant which flows out the expan-
sion section 12 is directed to flow into the branch pipe 15
immediately under the expansion section 12.

[0050] Similar to Embodiments 1 and 2, an upper edge
220a of the partition section 220 (branch pipe 15) is po-
sitioned in the opening of the expansion section 12 in a
vertical view to the separation wall 11. That is, as shown
in Fig. 6B, the partition section 220 is located at a position
in which the upper edge 220a of the partition section 220
canbe seen through the opening of the expansion section
12 as seen downwardly from the valve chamber BC in
the A-A’ cross sectional direction of Fig. 6A.

[0051] Further, the distance D1 between the upper
edge 220a of the partition section 220 and the lower sur-
face 11 a of the separation wall 11 to which the expansion
section 12 is open is smaller than the diameter R1 of the
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expansion section 12 (D1 < R1). Accordingly, since the
refrigerant is distributed immediately after flowing out the
expansion section 12 and before non-uniformly dis-
persed due to the upper edge 220a of the partition section
220 extending to a position immediately under the ex-
pansion section 12, the refrigerant is distributed to each
of the branch ports P2 with an intended distribution ratio
regardless of the amount of refrigerant flow rate and the
state of refrigerant, and the flowing noise of refrigerant
can be minimized.

[0052] Further, similar to Embodiments 1 and 2, ataper
section may be formed on the upper edge 220a of the
partition section 220 such that a thickness of the partition
section 220 decreases toward the expansion section 12
as shown in Fig. 2B.

[0053] As described above, in the case where the par-
tition section 220 is formed by the branch pipe, the re-
frigerant can be distributed at an intended distribution
ratio regardless of refrigerant flow rate and the state of
refrigerant. In addition, since the branch pipe 15 serves
as the partition section 20, it is possible to decrease the
number of parts, reduce the cost, and improve work ef-
ficiency. Further, since the partition section 220 (branch
pipe 15) is not in direct contact with the second housing
10b in the refrigerant dividing chamber SC, occurrence
of noise caused by installation of the partition section 220
can be prevented.

[0054] Further, during assembly of the above expan-
sion valve 205, the mounting member 14 on which the
plurality of branch pipes 15 are mounted is fixed to the
auxiliary housing 10c so as to assemble a second as-
sembly body, and the auxiliary housing 10c is fixed to
the first assembly body. Accordingly, since mounting of
the mounting member 14 on the main body unit 10 itself
is not necessary, assembly operation can be facilitated.
Further, since a distance between a connecting position
ofthe branch port P2 and the branch pipe 15inthe mount-
ing member 14 and a connecting position of the second
housing 10b and the auxiliary housing 10c can be in-
creased, a brazing section of the mounting member 14
and a brazing section of the branch pipe 15 are not likely
to be melted again during brazing operation, thereby im-
proving workability.

Embodiment 4

[0055] Fig. 7 is a schematic view which shows the ex-
pansion valve of Embodiment 4 of the present invention,
Fig. 8A is a schematic view which shows the partition
section in the second housing 10b of Fig. 7, and Fig. 8B
is a schematic view which shows a cross section of the
first housing 10a of Fig. 7 taken along the line A-A’. With
reference to Fig. 7, Fig. 8A and Fig. 8B, an expansion
valve 305 will be described. In the expansion valve 305
of Fig. 7, Fig. 8A and Fig. 8B, the same reference num-
bers are used for the same configuration of the expansion
valve 5 of Fig. 2. The expansion valve 305 of Fig. 7, Fig.
8A and Fig. 8B differs from the expansion valve 5 of Fig.
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2 in a configuration of the partition section 320.

[0056] The partition section 320 of Fig. 7, Fig. 8A and
Fig. 8B is an integrally formed single member which is
made of resin or metal by casting, forging or the like. For
example, the partition section 320 has an outer shape
which is the same as the inner surface of the refrigerant
dividing chamber SC, and a cylindrical shape which is
the same as or smaller than the radius of the second
housing 10b. Accordingly, noise caused by the partition
section 320 coming into contact with the inner peripheral
surface of the second housing 10b can be prevented.
[0057] The partition section 320 has a plurality of
through holes 320a which extend from the expansion
section 12 to the branch port P2, and a leaf spring 321
of an annular shape is disposed between the separation
wall 11 and the partition section 320. The through holes
320a is formed to have a curved surface so that a cross
sectional area decreases from the expansion section 12
to the branch port P2, and adjacent through holes 320a
are separated from each other by a plate section which
has a curved surface. Further, the leaf spring 321 biases
the partition section 320 toward the mounting member
14, thereby preventing occurrence of machine noise
caused by vibration of the partition section 320. In the
mounting member 14 of Fig. 7, the branch pipe 15 does
not extend from the branch port P2 to the refrigerant di-
viding chamber SC, and the distributed refrigerant direct-
ly flows into the branch port P2.

[0058] Similar to Embodiments 1 to 3, the upper edge
320b of the partition section 320 is positioned in the open-
ing of the expansion section 12 in a vertical view to the
separation wall 11. Thatis, as shown in Fig. 8B, the upper
edge 320b is located at a position in which the upper
edge 320b of the partition section 320 can be seen
through the opening of the expansion section 12 as seen
downwardly from the valve chamber BC in the A-A’ cross
sectional direction of Fig. 7.

[0059] Further, a recess 320c is formed on the upper
edge 320b of the partition section 320 such that the dis-
tance D1 between the lowest end of the recess 320c and
a lower surface 11 a of the separation wall 11 to which
the expansion section 12 is open is smaller than a diam-
eter R1 of the expansion section 12 (D1 < R1). That s,
a maximum distance between the lower surface 11 a of
the separation wall 11 to which the expansion section 12
is open and the upper edge 320b of the partition wall 320
is smaller than the diameter R1 of the expansion section
12. Accordingly, since the refrigerant is distributed im-
mediately after flowing out the expansion section 12 and
before non-uniformly dispersed due to the upper edge
320b of the partition section 320 (the lowest end of the
recess 320c) extending to a position immediately under
the expansion section 12, the refrigerant is distributed to
each of the branch ports P2 with an intended distribution
ratio regardless of the amount of refrigerant flow rate and
the state of refrigerant, and the flowing noise of refrigerant
can be minimized. Further, the recess 320c is formed to
prevent the valve body 13 from coming into contact with
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the upper edge 320b of the partition section 320.
[0060] Although the above Embodiment 4 is described
for the example in which the recess 320c is formed on
the upper edge 320b of the partition section 320, the re-
cess 320c is not necessarily formed on the upper edge
320b as long as a distance from the lower surface 11 a
of the separation wall 11 is provided so as to prevent the
valve body 13 from coming into contact with the upper
edge 320b. In this case, the distance D1 is a distance
between the upper edge 320b of the partition section 320
and the lower surface 11 a of the separation wall 11 to
which the expansion section 12 is open.

[0061] Further, similar to Embodiments 1 to 3, a taper
section may be formed on the upper edge 320b of the
partition section 320 such that a thickness of the upper
edge 320b decreases toward the expansion section 12
as shown in Fig. 2B.

[0062] In the expansion valve 305 having the above
configuration of the partition section 320, occurrence of
the flowing noise of refrigerant can also be prevented
while the refrigerant can be distributed at an intended
distribution ratio regardless of refrigerant flow rate and
the state of refrigerant similar to Embodiments 1 to 3.
Since the partition section 320 is formed of an integral
part,itis possible to decrease the number of parts, reduce
the cost, and improve workability.

Embodiment 5

[0063] Fig.9is a schematic view which shows a refrig-
eration cycle apparatus of Embodiment 5 of the present
invention. With reference to Fig. 9, a refrigeration cycle
apparatus 400 will be described. In the refrigeration cycle
apparatus 400 of Fig. 9, the same reference numbers
are used for the same configuration of the refrigeration
cycle apparatus 1 of Fig. 1, and the explanation thereof
is omitted. The refrigeration cycle apparatus 400 of Fig.
9 differs from the refrigeration cycle apparatus 1 of Fig.
1 in that an outdoor side heat exchanger 404 of an out-
door unit 400A is a multi-path heat exchanger, and the
expansion valve having a distribution function is used.
Although the expansion valve 5 of Fig. 2 is described as
an example, the expansion valves 205, 305 of Fig. 5 and
Fig. 6 may also be used.

[0064] The refrigeration cycle apparatus 400 has a
configuration in which a plurality of indoor units 1 B are
connected to one outdoor unit 400A. Further, the outdoor
unit 400A includes an accumulator 405 on the suction
side of the compressor 2. The accumulator 405 is con-
figured to store extra refrigerant or extra refrigerant for a
transitional change in operation, and is configured such
that the refrigerant flows into the accumulator 405 from
the flow path switching device 3 and is supplied to the
suction side of the compressor 2 via the suction pipe 9.
[0065] The outdoor side heat exchanger 404 is con-
nected to the flow path switching device 3 via a header
403 and connected to the liquid pipe 9A via the expansion
valve 5. During cooling operation, the expansion valve 5
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collects the refrigerant flowing out the respective paths
of the outdoor side heat exchanger 404 and flows the
alignment to the liquid pipe 9A. During heating operation,
the expansion valve 5 distributes the refrigerant flowing
from the liquid pipe 9A to the respective paths of the
outdoor side heat exchanger 404 so that the refrigerant
flows out the respective paths.

[0066] As described above, the outdoor side heat ex-
changer 404 can use the expansion valve 5 for the multi-
path heat exchanger so that the refrigerant can be dis-
tributed with an intended distribution ratio, while reducing
the flowing noise of refrigerant. Further, since the expan-
sion valves 5 are provided for each of the outdoor unit
400A and the indoor unit 1 B, a liquid pipe density is
reduced, thereby reducing the refrigerant amount. Fur-
ther, since the expansion valves 5 are provided on both
ends of the liquid pipe 9A, the expansion valve 5 can be
controlled so that the refrigerant in the liquid pipe 9A be-
comes a gas-liquid two-phase state. Accordingly, since
apressure loss of the refrigerant in two-phase gas-phase
stateis largerthan a pressure loss of the liquid refrigerant,
unnecessary pressure loss can be reduced.

[0067] Embodiments of the present invention are not
limited to the above described Embodiments. For exam-
ple, the indoor side heat exchanger 7 of Fig. 1 and the
outdoor side heat exchanger 404 of Fig. 9 are described
as having two paths, and described as having three paths
in Fig. 3. However, four or more paths may be provided.
[0068] Further, although the main body unit 10 in Fig.
2 and Fig. 5 is described as examples in which the first
housing 10a and the second housing 10b are provided
as separate members, the main body unit 10 may be
integrally formed. Further, although Embodiments 1, 2
are described as the branch pipe 15 extends from the
branch port P2 to the refrigerant dividing chamber SC,
the fixation piece 21 may be fixed to the mounting mem-
ber 14 so that the hole 21 a is located above the branch
port P2.

Reference Signs List

[0069] 1, 400 refrigeration cycle apparatus 1 A, 400A
outdoor unit 1 B indoor unit 2 compressor 3 flow path
switching device 4, 404 outdoor side heat exchanger 5,
205, 305 expansion valve 6 capillary tube 7 indoor side
heat exchanger 8 header 9 suction pipe 9A liquid pipe
9B gas pipe 10 main body unit 10a first housing 10b sec-
ond housing 10c auxiliary housing 11 separation wall 12
expansion section 13 valve body 14 mounting member
15 branch pipe 20, 120, 220, 320 partition section 21,
121 fixation piece 21 a, 121 a hole 22, 122 partition wall
22a, 122a, 220a, 320b upper edge 22b, 122b, 320c re-
cess 22c¢ taper section 23, 123 elastic piece 23a opening
30 pipe, 205 expansion valve 320a through hole321 leaf
spring 404 header 405 accumulator BC valve chamber
P1 connection port P2 branch port SC refrigerant dividing
chamber
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Claims

1.

An expansion valve comprising:

a main body unit in which a valve chamber and
a refrigerant dividing chamber are separated by
a separation wall, an expansion section is
opened to the separation wall so that the valve
chamber and the refrigerant dividing chamber
communicate with each other, and a plurality of
branch ports that communicate with the refrig-
erant dividing chamber are provided;

a valve body configured to adjust an opening of
the expansion section; and

a partition section in a plate shape that is dis-
posed in the refrigerant dividing chamber so as
to separate the refrigerant dividing chamber for
the plurality of branch ports, wherein

at least part of an upper edge of the partition
section is positioned in an opening of the expan-
sion section in vertical view to the separation
wall.

The expansion valve of claim 1, wherein a maximum
distance between a lower surface of the separation
wall to which the expansion section is open and the
upper edge of the partition section is smaller than a
diameter of the expansion section.

The expansion valve of claim 2, wherein a recess is
formed on the upper edge of the partition section at
aposition facing the expansion section, and the max-
imum distance is a distance between a lower surface
of the separation wall to which the expansion section
is open and a lower end of the recess of the upper
edge of the partition section.

The expansion valve of any one of claims 1 to 3,
wherein a taper section having a thickness that de-
creases toward the expansion section is formed on
the upper edge of the partition section.

The expansion valve of any one of claims 1 to 4,
wherein the main body unit includes a first housing
defining the valve chamber on one side of the sep-
aration wall and a second housing defining the re-
frigerant dividing chamber on an other side of the
separation wall.

The expansion valve of claim 5, wherein the main
body unit includes a mounting member having the
plurality of branch ports that is mounted on the sec-
ond housing.

The expansion valve of any one of claims 1 to 6,
wherein the partition section is disposed so that the
refrigerant dividing chamber is divided depending on
a distribution ratio of refrigerant for the plurality of
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10.

1.

12.

branch ports.

The expansion valve of any one of claims 1 to 7,
wherein the partition section includes a fixation piece
fixed to the main body unit, a partition wall in a plate
shape that extends from the fixation piece to the ex-
pansion section, and an elastic piece disposed on
the partition wall and comes into contact with the
separation wall to bias the partition wall toward the
fixation piece.

The expansion valve of claim 8, wherein a branch
pipeisinserted in each of the plurality of branch ports
so as to protrude into the refrigerant dividing cham-
ber, the fixation piece has a hole into which a pro-
truded portion of the branch pipe is inserted, and the
branch pipe is inserted in the hole to fix the partition
section to the main body unit.

The expansion valve of any one of claims 1 to 7,
wherein the partition section is formed of a wall sur-
face of each of the plurality of branch pipes that is
disposed to protrude from the branch port to the ex-
pansion section.

The expansion valve of any one of claims 1 to 7,
wherein the partition section is a member that has
an outer shape that is the same as an inner shape
ofthe refrigerant dividing chamber and has a plurality
of through holes formed so as to be connected from
the expansion section to the branch port.

A refrigeration cycle apparatus in which an indoor
unit having an indoor side heat exchanger and an
outdoor unit having an outdoor side heat exchanger
are connected by a pipe, wherein

the indoor side heat exchanger and/or the outdoor
side heat exchanger is formed of a multi-path heat
exchanger that includes a plurality of paths, and
the indoor side heat exchanger and/or the outdoor
side heat exchanger is connected to the expansion
valve of any one of claims 1 to 11.
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