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(57)  An expansion valve mechanism (4) includes a
first line (4a) and a second line (4b) branching from
branch points (A, D) and disposed in parallel with each
other, the first line (4a) having a check valve (6), the sec-
ond line (4b) having a check valve (13). The first line (4a)
includes a low-load capillary tube (7) and a high-load
capillary tube (9) branching from branch points (B1, C1)
and disposed in parallel with each other, the high-load
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Expansion valve mechanism and passage switching device

capillary tube (9) having a pressure-responsive valve (8).
The second line (4b) includes a low-load capillary tube
(12) and a high-load capillary tube (10) branching from
branch points (B2, C2) and disposed in parallel with each
other, the high-load capillary tube (10) having a pressure-
responsive valve (11). The pressure-responsive valve (8,
11) opens when the pressure difference between the up-
stream side and the downstream side of the low-load
capillary tube (7, 12) exceeds a predetermined threshold.
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Description
BACKGROUND OF THE INVENTION
1. Field of the Invention

[0001] The present invention relates to expansion
valve mechanisms and passage switching devices, and
more particularly to expansion valve mechanisms and
passage switching devices suitable for vapor-compres-
sion heat-pump air conditioners.

2. Description-of the Related Art

[0002] Known expansion valve mechanisms to be in-
stalled in refrigeration cycle apparatuses include fixed
restrictors consisting of orifices and capillary tubes, and
variable restrictors consisting of electronically controlled
expansion valves.

[0003] Japanese Unexamined Patent Application
Publication No. 2002-106994 (pp. 4-5 and Fig. 1) dis-
closes an apparatus having a heating function using a
refrigeration cycle, which is called heat-pump operation.
[0004] The apparatus disclosed in Japanese Unexam-
ined Patent Application Publication No. 2002-106994 in-
cludes a four-way valve at the downstream side of a com-
pressor. In cooling operation, a high-pressure, high-tem-
perature refrigerant supplied to an external heat ex-
changer flows through a constant differential pressure
valve and an orifice that open at a low pressure into an
internal heat exchanger. In this case, when the pressure
is high, the refrigerant flows through the constant differ-
ential pressure valve and the orifice that open at a low
pressure and a constant differential pressure valve and
an orifice that open at a high pressure, but bypasses the
internal heat exchanger. In heating operation, the high-
pressure, high-temperature refrigerant supplied to the in-
ternal heat exchanger flows through the constant differ-
ential pressure valve and the orifice that open at a high
pressure. Thus, a heating function is provided.

[0005] However, this apparatus has the following prob-
lems:

[0006] (a) In the heating process, the high-pressure,
high-temperature refrigerant only flows into one of the
orifices, whereby the flow rate of the refrigerant cannot
be controlled.

[0007] (b) Although provision of electronically control-
led expansion valves in place of the orifices contributes
to improved energy saving characteristics owing to ac-
curate control of flow rate, the number of components
increases thereby raising the manufacturing cost.

SUMMARY OF THE INVENTION

[0008] Accordingly, itis an object of the present inven-
tion to provide an expansion valve mechanism that is to
be installed in a refrigeration cycle apparatus capable of
heating operation (heat-pump operation), has a simple
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configuration and thus has a reduced manufacturing
cost, and is capable of flow-rate adjustment; and a pas-
sage switching device suitable for the expansion valve
mechanism.

[0009] According to an aspect of the presentinvention,
an expansion valve mechanism that decompresses a
high-temperature refrigerant includes a first line having
a first check valve that permits the high-temperature re-
frigerant to flow only in one direction, and a second line
having a second check valve that permits the high-tem-
perature refrigerant to flow in a direction opposite the one
direction. Thefirstline includes first low-load decompres-
sion means, first high-load decompression means that
is disposed in parallel with the first low-load decompres-
sion means, and a first pressure-responsive valve that
releases the high-temperature refrigerant to the first high-
load decompression means only when the high-temper-
ature refrigerant has a pressure higher than a predeter-
mined pressure. The second line includes second low-
load decompression means, second high-load decom-
pression means that is disposed in parallel with the sec-
ond low-load decompression means, and a second pres-
sure-responsive valve that releases the high-tempera-
ture refrigerant to the second high-load decompression
means only when the high-temperature refrigerant has
a pressure higher than a predetermined pressure.
[0010] In the expansion valve mechanism according
to the invention, the first and second check valves work
such that the refrigerant only flows into the first line during
cooling operation and only flows into the second line dur-
ing heating operation. This simple configuration sup-
presses the manufacturing cost to alow level and permits
appropriate switching between cooling-operation and
heating operation.

[0011] Further, when the pressure of the refrigerant
flowing into the first or second line is high, the refrigerant
flows into both the first low-load decompression means
and the first high-load decompression means or both the
second low-load decompression means and the second
high-load decompression means. This permits adjust-
ment of the flow rate.

BRIEF DESCRIPTION OF THE DRAWINGS

[0012] Fig. 1 shows the configuration of a refrigeration
cycle apparatus including an expansion valve mecha-
nism according to a first embodiment of the present in-
vention;

[0013] Fig. 2 schematically shows the expansion valve
mechanism according to the first embodiment of the
present invention;

[0014] Figs. 3A and 3B are a front view and the like
schematically showing a passage switching device ac-
cording to a second embodiment of the present invention;
[0015] Figs. 4A and 4B are side elevational views
schematically showing sections of the passage switching
device shown in Figs. 3A and 3B;

[0016] Fig. 5 shows the configuration of a refrigeration
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cycle apparatus including an expansion valve mecha-
nism according to a third embodiment of the present in-
vention;

[0017] Fig. 6 shows operation (low-load heating oper-
ation) of the expansion valve mechanism shown in Fig. 5;
[0018] Fig. 7 shows operation (high-load heating op-
eration) of the expansion valve mechanism shown in Fig.
5;

[0019] Fig. 8 shows operation (low-load cooling oper-
ation) of the expansion valve mechanism shown in Fig.
5; and

[0020] Fig. 9 shows operation (high-load cooling op-
eration) of the expansion valve mechanism shown in Fig.
5.

DESCRIPTION OF THE PREFERRED EMBODIMENTS
First Embodiment
Refrigeration Cycle Apparatus

[0021] Fig. 1 schematically shows a refrigeration cycle
apparatus including an expansion valve mechanism ac-
cording to a first embodiment of the invention.

[0022] In Fig. 1, a refrigeration cycle apparatus 100
includes a compressor 1 that compresses a refrigerant,
an outdoor heat exchanger 3 and an indoor heat ex-
changer 5 that exchange heat between the refrigerant
supplied and the outside air, a four-way switching valve
2 that selectively directs the refrigerant compressed by
the compressor 1 (hereinafter referred to as a "high-tem-
perature refrigerant") to the outdoor heat exchanger 3 or
the indoor heat exchanger 5, and an expansion valve
mechanism 4 that decompresses the refrigerant sup-
plied.

[0023] To warm the indoor space, the high-tempera-
ture refrigerant is supplied to the indoor heat exchanger
5, which is used as a condenser. To cool the indoor
space, the high-temperature refrigerant is supplied
through the outdoor heat exchanger 3 to the expansion
valve mechanism 4. The refrigerant that has been ob-
tained in the expansion valve mechanism 4 (hereinafter
referred to as a "low-temperature refrigerant") is supplied
tothe indoor heat exchanger 5, which is used as an evap-
orator.

[0024] Accordingly, in Fig. 1, the refrigerant flows left-
ward or rightward at the expansion valve mechanism 4.

Expansion Valve Mechanism

[0025] Fig. 2 schematically shows the expansion valve
mechanism 4 according to the first embodiment of the
invention.

[0026] In Fig. 2, the expansion valve mechanism 4 in-
cludes afirst line 4a having a check valve 6 and a second
line 4b having a check valve 13, the first and second lines
4a and 4b being disposed in parallel with each other. For
the convenience of description, the branch points be-
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tween the first and second lines 4a and 4b are denoted
as A and D, respectively. The branch point A communi-
cates with the outdoor heat exchanger 3, and the branch
point D communicates with the indoor heat exchanger 5.
[0027] The first line 4a includes a low-load capillary
tube 7 and a high-load capillary tube 9 which branch from
branch points B1 and C1 and are disposed in parallel
with each other. A pressure-responsive valve 8 is dis-
posed at an upstream point of the high-load capillary tube
9 (a point near the branch point B1, or on the side of the
check valve 6).

[0028] Thesecondline4bincludes alow-load capillary
tube 12 and a high-load capillary tube 10 which branch
frombranch points B2 and C2 and are disposed in parallel
with each other. A pressure-responsive valve 11 is dis-
posed at an upstream point of the high-load capillary tube
10 (a point near the branch point C2, or on the side of
the check valve 13).

Operation of Expansion Valve Mechanism

[0029] Next, cooling operation will be described.
[0030] Inthe expansion valve mechanism 4 configured
as described above, cooling operation is performed such
that the high-pressure refrigerant condensed by the out-
door heat exchanger 3 (the high-temperature refrigerant)
flows through the check valve 6 into the first line 4a with-
out flowing into the second line 4b, which is closed by
the check valve 13.

[0031] The high-temperature refrigerant that has
flowed into the first line 4a is decompressed (becomes
the low-temperature refrigerant) in the low-load capillary
tube 7, and flows out toward the indoor heat exchanger
5. Inthis state, the refrigeration cycle apparatus operates
under a high load condition. As the pressure of the high-
pressure side in the refrigeration cycle apparatus in-
creases, the pressure difference between the upstream
side and the downstream side of the low-load capillary
tube 7 increases. When this pressure difference exceeds
a threshold set for the pressure-responsive valve 8, the
pressure-responsive valve 8 opens. That is, in cooling
operation under a high load condition, the high-temper-
ature refrigerant flows into both the low-load capillary
tube 7 and the high-load capillary tube 9, whereby the
flow rate of the refrigerant circulating in the refrigeration
cycle apparatus 100 increases.

[0032] Next, heating operation will be described.
[0033] Inthe expansionvalve mechanism 4 configured
as described above, heating operation is performed such
that the high-pressure refrigerant condensed by the in-
door heat exchanger 5 (the high-temperature refrigerant)
flows through the check valve 13 into the second line 4b
without flowing into the first line 4a, which is closed by
the check valve 6.

[0034] The high-temperature refrigerant that has
flowed into the second line 4b is decompressed (be-
comes the low-temperature refrigerant) in the low-load
capillary tube 12, and flows out toward the outdoor heat
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exchanger 3. In this state, the refrigeration cycle appa-
ratus operates under a high load condition. As the pres-
sure of the high-pressure side in the refrigeration cycle
apparatus increases, the pressure difference between
the upstream side and the downstream side of the low-
load capillary tube 12 increases. When this pressure dif-
ference exceeds a threshold set for the pressure-respon-
sive valve 11, the pressure-responsive valve 11 opens.
That is, in heating operation under a high load condition,
the high-temperature refrigerant flows into both the low-
load capillary tube 12 and the high-load capillary tube
10, whereby the flow rate of the refrigerant circulating in
the refrigeration cycle apparatus 100 increases.

[0035] As described above, the refrigeration cycle ap-
paratus 100 can be controlled such that the refrigerant
circulation rate is suppressed to a low level during oper-
ation under a low load condition or is increased during
operation under a high load condition. Therefore, pre-
vention of degradation of heating/cooling performance
due to an excessive increase in the pressure of the high-
pressure side during high-load operation or due to alower
refrigerant circulation rate during high-load operation and
prevention of degradation of energy saving characteris-
tics due to liquid compression during low-load operation
can be achieved simultaneously.

[0036] Further, since the expansion valve mechanism
4 only includes mechanical components but no electro-
magnetic mechanisms, the manufacturing cost can be
suppressed to a low level.

[0037] Further, since the first and second lines 4a and
4b are disposed in parallel with each other with the same
configuration so as to accommodate the refrigerant flow-
ing in opposite directions, the expansion valve mecha-
nism 4 is suitable for heat-pump air conditioners.
[0038] Componentnames given hereinasthe low-load
capillary tubes 7 and 12 and the high-load capillary tubes
9 and 10 are used only for convenience. The amount of
decompression, flow rate, and the like can be selected
according to need for each of these components. In par-
ticular, the high-load capillary tubes 9 and 10 may also
be normal pipes not having a decompression function.
Expressions given herein as low-load operation and high-
load operation are also used for convenience. For exam-
ple, the pressure at which the pressure-responsive
valves 8 and 11 open can be selected according to need
independently for heating operation and cooling opera-
tion.

[0039] In the first embodiment, the capillary tubes are
taken as exemplary decompression means. However,
the invention is not necessarily limited thereto, but may
include orifices instead. Alternately, capillary tubes or the
like may be provided as auxiliary decompression means
on at least one of the upstream side and the downstream
side of the expansion valve mechanism 4.
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Second Embodiment
Passage Switching Device

[0040] Figs. 3A to 4B schematically show a passage
switching device according to a second embodiment of
the invention. Fig. 3A is a front view, and Fig. 3B is arear
view. Figs. 4A and 4B are side elevational views of sec-
tions taken along planes A-A and B-B of Figs. 3A and 3B.
[0041] ReferringtoFigs.3Ato4B, a passage switching
device 200 includes a casing 70 having a cylindrical
shape both ends of which are closed with plates. The
casing 70 houses a first line 200a (disposed along plane
A-Ain Fig. 3A and 3B) and a second line 200b (disposed
along plane B-B in Figs. 3A and 3B).

[0042] The firstline 200a includes the following: a low-
pressure fluid passage 40a constituted by a fluid inlet
41a that permits entry of fluid, and a low-pressure fluid
outlet 42a and a communicating outlet 43a that freely
release the fluid that has entered through the fluid inlet
41a; a high-pressure fluid passage 50a constituted by a
high-pressure fluid inlet 51a that communicates with the
communicating outlet 43a, and a high-pressure fluid out-
let 52a that releases the fluid that has entered through
the high-pressure fluid inlet 51a; a slider 44a that is dis-
posed in the low-pressure fluid passage 40a and slides
to open or close at least one of the low-pressure fluid
outlet 42a and the communicating outlet 43a; and a
spring (equivalent of urging means) 45a that is disposed
inthe low-pressure fluid passage 40a and urges the slider
44a toward the fluid inlet 41a.

[0043] The low-pressure fluid passage 40a also has a
moving fluid inlet 46a that permits entry of the fluid for
moving the slider 44a toward the fluid inlet 41a.

[0044] The second line 200b has the same configura-
tion as the first line 200a. Therefore, components of the
second line 200b are denoted by the same reference
numerals as those for the first line 200a but with suffixes
"b"in place of "a", whereby description thereof is omitted.
[0045] In short, the second line 200b includes: a low-
pressure fluid passage 40b constituted by a fluid inlet
41b, a low-pressure fluid outlet 42b, a communicating
outlet 43b, and a moving fluid inlet 46b; a high-pressure
fluid passage 50b constituted by a high-pressure fluid
inlet 51b and a high-pressure fluid outlet 52b; and a slider
44b and a spring 45b disposed in the-low-pressure fluid
passage 40b.

[0046] The fluid inlet 41a of the first line 200a and the
high-pressure fluid outlet 52b and the moving fluid inlet
46b of the second line 200b are provided in one end
surface 71 ofthe casing 70. The high-pressure fluid outlet
52a and the moving fluid inlet 46a of the first line 200a
andthefluid inlet41b of the second line 200b are provided
in the other end surface 72 of the casing 70. The low-
pressure fluid outlet 42a of the first line 200a and the low-
pressure fluid outlet 42b of the second line 200b are pro-
vided in a sidewall 73 of the casing 70.
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Third Embodiment
Refrigeration Cycle Apparatus

[0047] Fig. 5 schematically shows a part of a refriger-
ation cycle apparatus including an expansion valve
mechanism according to a third embodiment of the in-
vention having the passage switching device. A refriger-
ation cycle apparatus 400 includes an expansion valve
mechanism 300 having the passage switching device
200 in place of the expansion valve mechanism 4 ac-
cording to the first embodiment included in the refriger-
ation cycle apparatus 100. Therefore, the same compo-
nents as in the first embodiment are denoted by the same
reference numerals, and redundant description is omit-
ted.

Expansion Valve Mechanism

[0048] In the passage switching device 200 of the ex-
pansion valve mechanism 300, the low-pressure fluid
outlet 42a and the high-pressure fluid outlet 52a of the
first line 200a respectively communicate with the low-
load capillary tube 7 and the high-load capillary tube 9.
Likewise, the low-pressure fluid outlet 42b and the high-
pressure fluid outlet 52b of the second line 200b respec-
tively communicate with the low-load capillary tube 12
and the high-load capillary tube 10.

[0049] A pipe 80 communicating with the outdoor heat
exchanger 3 branches at a branch point A into outdoor
pipes 81 to 84. A pipe 90 communicating with the indoor
heat exchanger 5 branches at a branch point D intoindoor
pipes 91 to 94.

[0050] The outdoor pipe 81 is connected to the fluid
inlet 41a of the first line 200a. The outdoor pipe 84 is
connected through the low-load capillary tube 12 to the
low-pressure fluid outlet 42b of the second line 200b. The
outdoor pipe 83 is connected to the moving fluid inlet 46b
ofthe second line 200b. The outdoor pipe 82is connected
through the high-load capillary tube 10 to the high-pres-
sure fluid outlet 52b of the second line 200b.

[0051] Likewise, the indoor pipe 91 is connected to the
fluid inlet 41b of the second line 200b. The indoor pipe
94 is connected through the low-load capillary tube 7 to
the low-pressure fluid outlet 42a of the first line 200a.
The indoor pipe 93 is connected to the moving fluid inlet
46a of the first line 200a. The indoor pipe 92 is connected
through the high-load capillary tube 9 to the high-pres-
sure fluid outlet 52a of the first line 200a.

Operation of Expansion Valve Mechanism

[0052] Figs. 6 to 9 schematically show operation of the
expansion valve mechanism 300 according to the third
embodiment of the invention in the respective cases
where the refrigeration cycle apparatus 400 operates for
heating under a low load condition, heating under a high
load condition, cooling under a low load condition, and
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cooling under a high load condition. Each case will be
described below.

Heating Operation under Low Load Condition

[0053] Referring to Fig. 6, when the refrigeration cycle
apparatus 400 operates for heating under a low load con-
dition, the flow of the refrigerant condensed by the indoor
heat exchanger 5 (the high-temperature refrigerant) is
splitatthe branch point D. Some of the split flow proceeds
through the indoor pipe 93 and the moving fluid inlet 46a
of the first line 200a into the low-pressure fluid passage
40a to move the slider 44a toward the fluid inlet 41a. This
causes the slider44ato close the low-pressure fluid outlet
42a and the communicating outlet 43a. Consequently,
the high-temperature refrigerant flows into the second
line 200b (or the indoor pipe 91) without flowing into the
first line 200a (or the indoor pipes 92 and 94).

[0054] The high-temperature refrigerant that has
flowed into the indoor pipe 91 flows through the fluid inlet
41b of the second line 200b into the low-pressure fluid
passage 40b. In this case, since the high-temperature
refrigerant does not have a pressure sufficient to push
back the spring 45b, the communicating outlet 43b re-
mains closed by the slider 44b. This causes the high-
pressure refrigerant to flow out through the low-pressure
fluid outlet 42b, pass through the low-load capillary tube
12 to be decompressed (or to become the low-tempera-
ture refrigerant), and flow through the outdoor pipe 84
into the outdoor heat exchanger 3.

[0055] Even if the low-temperature refrigerant flows
through the outdoor pipe 83 into the moving fluid inlet
46b, the slider 44b does not move because of the pres-
sure of the low-temperature refrigerant which is lower
than that of the high-temperature refrigerant, whereby
the low-pressure fluid outlet 42b remains open.

[0056] Further, even if the low-temperature refrigerant
flows through the outdoor pipe 81 into the low-pressure
fluid passage 40a of the first line 200a, the slider 44a,
which is pressurized by the high-pressure fluid, does not
move because of the pressure of the low-temperature
refrigerant which is lower than that of the high-tempera-
ture refrigerant, whereby the low-pressure fluid outlet42a
remains closed.

Heating Operation under High Load Condition

[0057] Referring to Fig. 7, when the refrigeration cycle
apparatus 400 operates for heating under a high load
condition, the refrigerant condensed by the indoor heat
exchanger 5 (the high-temperature refrigerant) flows into
the second line 200b (or the indoor pipe 91) without flow-
ing into the first line 200a (or the indoor pipes 92 and 94).
[0058] Since the high-temperature refrigerant that has
flowed into the low-pressure fluid passage 40b of the
second line 200b has a pressure sufficient to push back
the spring 45b, the refrigerant pushes back the slider 44b
to open the communicating outlet 43b. This causes the
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high-temperature refrigerant to flow out through both the
low-pressure fluid outlet 42b and the communicating out-
let 43b. Some of the refrigerant flows through the low-
load capillary tube 12 to be decompressed (or to become
the low-temperature refrigerant). The rest of the refriger-
ant flows through the high-pressure fluid passage 50b
and the high-load capillary tube 10 to be decompressed
(orto become the low-temperature refrigerant). The flows
of the refrigerant proceed through the outdoor pipes 84
and 82, respectively, to the outdoor heat exchanger 3.

Cooling Operation under Low Load Condition

[0059] Referring to Fig. 8, when the refrigeration cycle
apparatus 400 operates for cooling under a low load con-
dition, the refrigerant condensed by the outdoor heat ex-
changer 3 (the high-temperature refrigerant) flows into
the first line 200a (or the outdoor pipe 81) without flowing
into the second line 200b (or the outdoor pipes 82 and 84).
[0060] The high-temperature refrigerant that has
flowed into the outdoor pipe 81 flows through the fluid
inlet 41a of the first line 200a into the low-pressure fluid
passage 40a. In this case, since the high-temperature
refrigerant does not have a pressure sufficient to push
back the spring 45a, the communicating outlet 43a re-
mains closed by the slider 44a. This causes the high-
pressure refrigerant to flow out through the low-pressure
fluid outlet 42a, pass through the low-load capillary tube
7 tobe decompressed (orto become the low-temperature
refrigerant), and flow through the indoor pipe 94 into the
indoor heat exchanger 5.

Cooling Operation under High Load Condition

[0061] Referring to Fig. 9, when the refrigeration cycle
apparatus 400 operates for cooling under a high load
condition, the refrigerant condensed by the outdoor heat
exchanger 3 (the high-temperature refrigerant) flows into
the first line 200a (or the outdoor pipe 81) without flowing
into the second line 200b (or the outdoor pipes 82 and 84).
[0062] Since the high-temperature refrigerant that has
flowed into the outdoor pipe 81 has a pressure sufficient
to push back the spring 45a, the refrigerant pushes back
the slider 44a to open the communicating outlet43a. This
causes the high-temperature refrigerant to flow out
through both the low-pressure fluid outlet 42a and the
communicating outlet 43a. Some of the refrigerant flows
through the low-load capillary tube 7 to be decompressed
(or to become the low-temperature refrigerant). The rest
of the refrigerant flows through the high-pressure fluid
passage 50a and the high-load capillary tube 9 to be
decompressed (or to become the low-temperature refrig-
erant). The flows of the refrigerant proceed through the
indoor pipes 94 and 92, respectively, to the indoor heat
exchanger 5.

[0063] As described above, since the expansion valve
mechanism 300 is configured to include a component
functioning as a check valve and a component function-
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ing as a pressure-responsive valve in one casing, the
expansion valve mechanism 300 has a reduced manu-
facturing cost and excellent space-saving characteris-
tics. Moreover, the flow rate of the refrigerant at parts
serving as orifices can be adjusted in accordance with
the operation state of the refrigeration cycle apparatus.
[0064] Further, since the pressure-responsive valve is
constituted by a slider and a spring, a condition (trigger)
for switching the passage, or a threshold of the differential
pressure, can be determined on the basis of the spring
constant of the spring and the stroke of the slider move-
ment. This leads to a simple configuration and assured
operational reliability.

[0065] Additionally, since the mechanism functioning
as an orifice and the mechanism for switching the pas-
sage are provided separately from each other, the
amount of refrigerant circulation can only be determined
on the basis of specifications of the capillary tubes.
Therefore, the expansion valve mechanism 300 can be
designed easily.

[0066] While the above embodiments concern capil-
lary tubes as decompression means, the invention is not
necessarily limited thereto and may also include orifices
instead.

[0067] Further, the first line 200a and the second line
200b constituting the passage switching device 200 may
be provided in separate casings. Furthermore, the low-
pressure fluid passage 40a and the high-pressure fluid
passage 50a may be arranged separately from each oth-
er while the communicating outlet 43a of the low-pres-
sure fluid passage 40a and the high-pressure fluid inlet
51a of the high-pressure fluid passage 50a communicate
with each other with the aid of a predetermined commu-
nicating pipe provided therebetween (the same applies
to the case of the low-pressure fluid passage 40b and
the high-pressure fluid passage 50b).

[0068] The expansion valve mechanism of the inven-
tion is capable of switching between cooling operation
and heating operation according to need while suppress-
ing the manufacturing cost to a low level with a simple
configuration, and therefore can be widely applied to ex-
pansion valves to be installed in various air conditioning
apparatuses and refrigeration/heating apparatuses.
[0069] Further, the passage switching device of the
invention is capable of adjusting the flow rate in accord-
ance with the pressure of the refrigerant flowing into the
device, and therefore can be widely applied to passage
switching devices to be installed in various fluid appara-
tuses.

Claims

1. Anexpansion valve mechanism (4, 300) thatdecom-
presses a high-temperature refrigerant, comprising:

a first line (200a) having a first check valve (6)
that permits the high-temperature refrigerant to
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flow only in one direction; and

a second line (200b) having a second check
valve (13) that permits the high-temperature re-
frigerant to flow in a direction opposite the one
direction,

wherein the first line (200a) includes first low-load
decompression means (7), first high-load decom-
pression means (9) that is disposed in parallel with
the first low-load decompression means (7), and a
first pressure-responsive valve (8) that releases the
high-temperature refrigerant to the first high-load de-
compression means (9) only when the high-temper-
ature refrigerant has a pressure higher than a pre-
determined pressure, and

wherein the second line (200b) includes second low-
load decompression means (12), second high-load
decompression means (10) that is disposed in par-
allel with the second low-load decompression means
(12), and a second pressure-responsive valve (11)
that releases the high-temperature refrigerant to the
second high-load decompression means (10) only
when the high-temperature refrigerant has a pres-
sure higher than a predetermined pressure.

A passage switching device (200) comprising:

asuppliedfluid passage (40a, 40b) having a fluid
inlet (41a, 41b) that permits entry of fluid, and a
low-pressure fluid outlet (42a, 42b) that freely
release the fluid guided through the fluid inlet
(41a, 41b) and a communicating outlet (43a,
43b);

a high-pressure fluid passage (50a,50b) having
a high-pressure fluid inlet (51a, 51b) that com-
municates with the communicating outlet (43a,
43b), and a high-pressure fluid outlet (52a, 52b)
that releases the fluid guided through the high-
pressure fluid inlet (51a, 51b);

a slider (44a, 44b) that is disposed in the sup-
plied fluid passage (40a, 40b) and slides to open
or close the communicating outlet (43a, 43b);
and

urging means (45a, 45b) that is disposed in the
supplied fluid passage (40a, 40b) and urges the
slider (44a, 44b) toward the fluid inlet (41a, 41b),

wherein when the fluid guided through the fluid inlet
(41a, 41b) has a pressure lower than or equal to a
predetermined pressure, the communicating outlet
(43a, 43b) is closed and the fluid is released through
the low-pressure fluid outlet (42a, 42b); and when
the fluid guided through the fluid inlet (41a, 41b) has
a pressure exceeding the predetermined pressure,
the communicating outlet (43a, 43b) opens and the
fluid is released through the low-pressure fluid outlet
(42a, 42b) and the communicating outlet (43a, 43b).
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3.

The passage switching device (200) according to
Claim 2,

wherein the supplied fluid passage has a moving flu-
id inlet (46a, 46b) that permits entry of the fluid for
moving the slider (44a, 44b) toward the fluid inlet
(41a, 41b), and

wherein when the fluid is guided through the moving
fluid inlet (46a, 46b) into the supplied fluid passage
(40a, 40b), the low-pressure fluid outlet (42a, 42b)
and the communicating outlet (43a, 43b) are closed.

The passage switching device (200) according to
Claim 2 or 3, wherein the supplied fluid passage
(40a, 40b) and the high-pressure fluid passage (50a,
50b) are housed in a common casing (70).

An expansion valve mechanism (4, 300) that decom-
presses a high-temperature refrigerant, comprising:

a first line having the passage switching device
(200) according to Claim 3 or 4 that permits the
high-temperature refrigerant to flow only in one
direction; and

a second line having the passage switching de-
vice (200) according to Claim 3 or 4 that permits
the high-temperature refrigerant to flow in a di-
rection opposite the one direction,

wherein the first line includes a first supply pipe (81)
communicating with the supplied fluid inlet (41a) of
the passage switching device (200), a first low-pres-
sure pipe (94) communicating with the low-pressure
fluid outlet (42a) of the passage switching device
(200) and having first low-load decompression
means (7), a first high-pressure pipe (92) communi-
cating with the high-pressure fluid outlet (52a) of the
passage switching device (200) and having first
high= load decompression means (9), and a first
moving fluid pipe (93) communicating with the mov-
ing fluid inlet (46a) of the passage switching device
(200),

wherein the second line includes a second supply
pipe (91) communicating with the supplied fluid inlet
(41b) of the passage switching device (200), a sec-
ond low-pressure pipe (84) communicating with the
low-pressure fluid outlet (42b) of the passage switch-
ing device (200) and having second low-load decom-
pression means (12), a second high-pressure pipe
(82) communicating with the high-pressure fluid out-
let (52b) of the passage switching device (200) and
having second high-load decompression means
(10), and a second moving fluid pipe (83) communi-
cating with the moving fluid inlet (46b) of the passage
switching device (200),

wherein the first supply pipe (81), the second low-
pressure pipe (84), the second high-pressure pipe
(82), and the second moving fluid pipe (83) commu-
nicate with each other, and
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wherein the second supply pipe (91), the first low-
pressure pipe (94), the first high-pressure pipe (92),
and the first moving fluid pipe (93) communicate with
each other.
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FIG. 8
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