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(54) HEAT PUMP SYSTEM

(57) A decrease in the heating capacity for a fluid to
be heated in a radiator is prevented by thermal conduc-
tion via a joint portion between an economizer and the
radiator in an integral heat exchanger.

A heat pump system (1) includes a refrigerant circuit
(10) constituted by connecting a compressor (11), a ra-
diator (12), an expansion mechanism (13), an evaporator
(14), and an economizer (22). In this case, the econo-
mizer (22) constitutes an integral heat exchanger (20) in
which the economizer (22) and the radiator (12) are in-
tegrated with each other. Moreover, the integral heat ex-
changer (20) includes a heat insulating part (44) between
the economizer (22) and the radiator (12).
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Description

Technical Field

[0001] The present disclosure relates to a heat pump
system including a refrigerant circuit including an econ-
omizer.

Background Art

[0002] Hitherto, there is a heat pump system including
a refrigerant circuit including an economizer. The refrig-
erant circuit is constituted by connecting a compressor
that compresses a refrigerant, a radiator that cools the
refrigerant compressed in the compressor using a fluid
to be heated, an expansion mechanism that decom-
presses the refrigerant cooled in the radiator, and an
evaporator that evaporates the refrigerant decom-
pressed in the expansion mechanism. In addition, the
refrigerant circuit is provided with an economizer that fur-
ther cools the refrigerant cooled in the radiator using the
refrigerant flowing through the refrigerant circuit. There
may be such a heat pump system in which an economizer
constitutes an integral heat exchanger in which the econ-
omizer and the radiator are integrated as disclosed in
PTL 1 (the description of European Patent Application
Publication No. 2952832).

Summary of Invention

[0003] However, with the above-described integral
heat exchanger of the related art, the refrigerant flowing
through the radiator is cooled by the refrigerant flowing
through the economizer by thermal conduction via a joint
portion between the economizer and the radiator, possi-
bly decreasing the heating capacity for the fluid to be
heated in the radiator.
[0004] A heat pump system according to a first aspect
includes a refrigerant circuit constituted by connecting a
compressor that compresses a refrigerant, a radiator that
cools the refrigerant compressed in the compressor us-
ing a fluid to be heated, an expansion mechanism that
decompresses the refrigerant cooled in the radiator, and
an evaporator that evaporates the refrigerant decom-
pressed in the expansion mechanism. In addition, an
economizer is provided in the refrigerant circuit. The
economizer further cools the refrigerant cooled in the ra-
diator using the refrigerant flowing through the refrigerant
circuit. In this case, the economizer constitutes an inte-
gral heat exchanger in which the economizer and the
radiator are integrated with each other. In addition, in this
case, the integral heat exchanger includes a heat insu-
lating part between the economizer and the radiator.
[0005] In this case, the heat insulating part can sup-
press thermal conduction between the economizer and
the radiator. Accordingly, in this case, the refrigerant flow-
ing through the radiator is less likely to be cooled by the
refrigerant flowing through the economizer. The de-

crease in the heating capacity for the fluid to be heated
in the radiator can be suppressed.
[0006] In a heat pump system according to a second
aspect, based on the heat pump system according to the
first aspect, the heat insulating part is constituted by a
material having a lower thermal conductivity than a ther-
mal conductivity of a material that constitutes a portion
through which the refrigerant and the fluid to be heated
flow in the integral heat exchanger.
[0007] In this case, for example, the heat insulating
part can be easily constituted by a resin material, a rubber
material, or a ceramic material having a lower thermal
conductivity than that of the material (a metal material)
that constitutes the portion through which the refrigerant
and the fluid to be heated flow.
[0008] In a heat pump system according to a third as-
pect, based on the heat pump system according to the
first aspect, the heat insulating part is constituted by a
gap that is provided between the radiator and the econ-
omizer and through which the refrigerant and the fluid to
be heated do not flow.
[0009] In this case, the heat insulating part can be eas-
ily constituted by the gap.
[0010] In a heat pump system according to a fourth
aspect, based on the heat pump system according to the
third aspect, the gap is in a vacuum state.
[0011] In this case, the heat insulating capacity of the
heat insulating part constituted by the gap can be im-
proved.
[0012] In a heat pump system according to a fifth as-
pect, based on the heat pump system according to the
fourth aspect, the integral heat exchanger is formed by
vacuum brazing or diffusion bonding.
[0013] In this case, for example, when the integral heat
exchanger is formed by stacking plate members and join-
ing the plate members by vacuum brazing or diffusion
bonding, since the gap through which the refrigerant and
the fluid to be heated do not flow is formed between the
plate members disposed between the radiator and the
economizer, the gap between the plate members can be
easily brought into a vacuum state.
[0014] In a heat pump system according to a sixth as-
pect, based on the heat pump system according to any
one of the first to fifth aspects, the integral heat exchanger
is a micro-flow-path heat exchanger.
[0015] In this case, the integral heat exchanger can be
compact.
[0016] A heat pump system according to a seventh as-
pect, based on the heat pump system according to any
one of the first to sixth aspects, further includes use-side
equipment that heats inside of a room using the fluid to
be heated that has been heated through heat exchange
with the refrigerant in the radiator.
[0017] In this case, since the decrease in the heating
capacity for the fluid to be heated is suppressed in the
radiator, the decrease in the heating capacity in the use-
side equipment can be suppressed.
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Brief Description of Drawings

[0018]

[Fig. 1] Fig. 1 is a schematic configuration diagram
of a heat pump system according to an embodiment
of the present disclosure.
[Fig. 2] Fig. 2 is a perspective view illustrating an
appearance of an integral heat exchanger in which
a radiator and an economizer are integrated.
[Fig. 3] Fig. 3 is a view when a first flow path of the
radiator is seen from a front side.
[Fig. 4] Fig. 4 is a view when a second flow path of
the radiator is seen from the front side.
[Fig. 5] Fig. 5 is a view when a first flow path of the
economizer is seen from the front side.
[Fig. 6] Fig. 6 is a view when a second flow path of
the economizer is seen from the front side.
[Fig. 7] Fig. 7 is a view when the inside of a heat
insulating part is seen from the front side.
[Fig. 8] Fig. 8 is an exploded perspective view illus-
trating the inside of the integral heat exchanger.
[Fig. 9] Fig. 9 is a view illustrating an integral heat
exchanger according to Modification A and corre-
sponding to Fig. 2.
[Fig. 10] Fig. 10 is a view illustrating the integral heat
exchanger according to Modification A and corre-
sponding to Fig. 4.
[Fig. 11] Fig. 11 is a view illustrating the integral heat
exchanger according to Modification A and corre-
sponding to Fig. 6.
[Fig. 12] Fig. 12 is a view illustrating the integral heat
exchanger according to Modification A and corre-
sponding to Fig. 7.
[Fig. 13] Fig. 13 is a view illustrating the integral heat
exchanger according to Modification A and a view
when a communication portion is seen from the front
side.
[Fig. 14] Fig. 14 is a view illustrating the integral heat
exchanger according to Modification A and corre-
sponding to Fig. 8.
[Fig. 15] Fig. 15 is a schematic configuration diagram
of a heat pump system according to Modification B.
[Fig. 16] Fig. 16 is a view illustrating an integral heat
exchanger according to Modification B and corre-
sponding to Fig. 2.
[Fig. 17] Fig. 17 is a view illustrating the integral heat
exchanger according to Modification B and corre-
sponding to Fig. 5.
[Fig. 18] Fig. 18 is a view illustrating an integral heat
exchanger according to Modification C and corre-
sponding to Fig. 2.
[Fig. 19] Fig. 19 is a view illustrating the integral heat
exchanger according to Modification C and corre-
sponding to Fig. 4.
[Fig. 20] Fig. 20 is a perspective view illustrating an
appearance of an integral heat exchanger according
to Modification D.

[Fig. 21] Fig. 21 is a sectional view taken along line
A-A in Fig. 20.
[Fig. 22] Fig. 22 is a sectional view taken along line
B-B in Fig. 20.
[Fig. 23] Fig. 23 is a view illustrating an integral heat
exchanger according to Modification E and corre-
sponding to Fig. 20.
[Fig. 24] Fig. 24 is a sectional view taken along line
B-B in Fig. 23.
[Fig. 25] Fig. 25 is a view illustrating an integral heat
exchanger according to Modification F and corre-
sponding to Fig. 20.
[Fig. 26] Fig. 26 is a sectional view taken along line
B-B in Fig. 25.
[Fig. 27] Fig. 27 is a view illustrating an integral heat
exchanger according to Modification G and corre-
sponding to Fig. 22.
[Fig. 28] Fig. 28 is a view illustrating the integral heat
exchanger according to Modification G and corre-
sponding to Fig. 22.

Description of Embodiments

[0019] A heat pump system is described below based
on the drawings.

(1) Heat Pump System

<Configuration>

[0020] Fig. 1 is a schematic configuration diagram of
a heat pump system 1 according to an embodiment of
the present disclosure. The heat pump system 1 mainly
includes a refrigerant circuit 10 through which a refriger-
ant serving as a heat exchange medium circulates, and
a water circuit 30 through which water serving as a fluid
to be heated circulates. The heat pump system 1 is an
apparatus that heats the water using a refrigerant-com-
pression heat pump cycle in the refrigerant circuit 10, and
heats the inside of a room using the heated water.
[0021] The refrigerant circuit 10 mainly includes a com-
pressor 11, a radiator 12, an expansion mechanism 13,
an evaporator 14, an injection pipe 21, and an econo-
mizer 22. The refrigerant circuit 10 has, as a refrigerant,
an HFC-based refrigerant, an HFO-based refrigerant, or
a natural refrigerant.
[0022] The compressor 11 is a device that compresses
the refrigerant. The compressor 11 is, for example, a
compressor in which a refrigerant compression element
of rotary type, scroll type or the like is driven by a driving
mechanism such as a motor.
[0023] The radiator 12 is a device that cools the refrig-
erant compressed in the compressor 11 using the water
circulating through the water circuit 30. The details of the
radiator 12 will be described later. A discharge port 11b
of the compressor 11 is connected to a refrigerant-side
inlet (a second inlet 12a) of the radiator 12 via a discharge
refrigerant pipe 16.
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[0024] The expansion mechanism 13 is a device that
decompresses the refrigerant cooled in the radiator 12
(in this case, the refrigerant further cooled in the econo-
mizer 22). The expansion mechanism 13 is, for example,
an expansion valve or a capillary tube. A refrigerant-side
outlet (a second outlet 12b) of the radiator 12 is connect-
ed to the expansion mechanism 13 via a high-tempera-
ture refrigerant pipe 17.
[0025] The evaporator 14 is a device that evaporates
the refrigerant decompressed in the expansion mecha-
nism 13. The evaporator 14 is, for example, a fin-and-
tube heat exchanger that heats the refrigerant using the
air. In this case, a fan 15 is provided to obtain a flow of
the air serving as a heat source for the refrigerant. The
fan 15 is a fan in which a blower element of such as
propeller type is driven by a driving mechanism such as
a motor. The expansion mechanism 13 is connected to
an inlet 14a for the refrigerant of the evaporator 14 via a
low-temperature refrigerant pipe 18. An outlet 14b for the
refrigerant of the evaporator 14 is connected to an intake
port 11a of the compressor 11 via an intake refrigerant
pipe 19.
[0026] The injection pipe 21 is a refrigerant pipe that
branches part of the refrigerant flowing through the high-
temperature refrigerant pipe 17 and returns the part of
the refrigerant to the compressor 11. One end of the in-
jection pipe 21 is connected to the high-temperature re-
frigerant pipe 17. The other end of the injection pipe 21
is connected to an intermediate portion 11c of a com-
pression stroke of the compressor 11. Alternatively, the
other end of the injection pipe 21 need not be connected
to the intermediate portion 11c of the compression stroke
of the compressor 11, and may be connected to the intake
port 11a of the compressor 11 or the intake refrigerant
pipe 19. The injection pipe 21 is provided with an injection
expansion mechanism 23. The injection expansion
mechanism 23 is, for example, an expansion valve.
[0027] The economizer 22 is a device that further cools
the refrigerant cooled in the radiator 12 using the refrig-
erant flowing through the refrigerant circuit 10. In this
case, the economizer 22 cools the refrigerant cooled in
the radiator 12 and flowing through the high-temperature
refrigerant pipe 17 using the refrigerant flowing through
the injection pipe 21, which serves as the refrigerant flow-
ing through the refrigerant circuit 10 (more specifically,
the refrigerant decompressed by the injection expansion
mechanism 23). Thus, the economizer 22 is provided for
the high-temperature refrigerant pipe 17 and the injection
pipe 21. An inlet (a fourth inlet 22a) of the economizer
22 on the high-temperature refrigerant pipe 17 side is
connected to a high-temperature refrigerant pipe 17a. An
outlet (a fourth outlet 22b) of the economizer 22 on the
high-temperature refrigerant pipe 17 side is connected
to a portion 17b of the high-temperature refrigerant pipe
17 located close to the expansion mechanism 13. An
inlet (a third inlet 22c) of the economizer 22 on the injec-
tion pipe 21 side is connected to a second portion 21b
of the injection pipe 21. An outlet (a third inlet 22d) of the

economizer 22 on the injection pipe 21 side is connected
to a third portion 21c of the injection pipe 21. In this case,
the injection pipe 21 includes a first portion 21a that con-
nects the portion 17a of the high-temperature refrigerant
pipe 17 located close to the radiator 12 to the injection
expansion mechanism 23, the second portion 21b that
connects the injection expansion mechanism 23 to the
third inlet 22c of the economizer 22, and the third portion
21c that connects the third outlet 22d of the economizer
22 to the compressor 11. The details of the economizer
22 will be described later.
[0028] The water circuit 30 mainly includes the radiator
12, a pump 31, and use-side equipment 32. The water
circuit 30 has sealed therein water.
[0029] As described above, the radiator 12 is the de-
vice that cools the refrigerant compressed in the com-
pressor 11 using the water circulating through the water
circuit 30. In other words, the radiator 12 is a device that
heats the water using the refrigerant circulating through
the refrigerant circuit 10. The details of the radiator 12
will be described later.
[0030] The pump 31 is a device that increases the pres-
sure of the water. The pump 31 is, for example, a pump
in which a centrifugal or positive-displacement pump el-
ement is driven by a driving mechanism such as a motor.
In this case, a water-side outlet (a first outlet 12d) of the
radiator 12 is connected to an intake port 31a of the pump
31 via an outlet water pipe 33.
[0031] The use-side equipment 32 is a device that
heats the inside of the room using the water heated by
the radiator 12. The use-side equipment 32 is, for exam-
ple, a radiator or a floor heater. A discharge port 31b of
the pump 31 is connected to an inlet 32a for the water of
the use-side equipment 32 via a discharge water pipe
34. An outlet 32b for the water of the use-side equipment
32 is connected to a water-side inlet (a first inlet 12c) of
the radiator 12 via an inlet water pipe 35.
[0032] The component devices of the above-described
heat pump system 1 are controlled by a control device
2. The control device 2 is constituted by a control board
or the like on which, for example, a microcomputer and
a memory are mounted.

<Operation>

[0033] An operation of the heat pump system 1 is de-
scribed next with reference to Fig. 1. As described above,
the heat pump system 1 can heat the water using the
refrigerant-compression heat pump cycle in the refriger-
ant circuit 10 and can heat the inside of the room using
the heated water (heating operation). Note that the heat-
ing operation is performed by the control device 2.
[0034] In the refrigerant circuit 10, the refrigerant com-
pressed in the compressor 11 and discharged therefrom
is sent to the radiator 12. The refrigerant (the high-tem-
perature refrigerant) sent to the radiator 12 exchanges
heat with the water circulating through the water circuit
30 to be cooled and condensed. The refrigerant whose
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heat has been radiated in the radiator 12 is sent to the
economizer 22. The refrigerant (the high-temperature re-
frigerant) sent to the economizer 22 exchanges heat with
the refrigerant (the low-temperature refrigerant)
branched from the high-temperature refrigerant pipe 17
to the injection pipe 21 to be further cooled. At this time,
the refrigerant flowing through the injection pipe 21 is
heated in the economizer 22 and is returned to the com-
pressor 11. The refrigerant cooled in the economizer 22
is decompressed by the expansion mechanism 13 and
then is sent to the evaporator 14. The refrigerant sent to
the evaporator 14 exchanges heat with the air passing
through the evaporator 14 by the fan 15 and is heated to
be evaporated. The refrigerant evaporated in the evap-
orator 14 is taken into the compressor 11, is compressed
by the compressor 11 again, and is discharged.
[0035] In contrast, in the water circuit 30, the water is
heated by heat radiation from the refrigerant in the radi-
ator 12. The pressure of the water heated in the radiator
12 is increased by the pump 31, and the water is dis-
charged. The water discharged from the pump 31 is sent
to the use-side equipment 32. The water sent to the use-
side equipment 32 heats the inside of the room and hence
is cooled. The water cooled in the use-side equipment
32 is sent to the radiator 12 and is heated again in the
radiator 12.

(2) Details of Radiator and Economizer

[0036] The details of the radiator 12 and the econo-
mizer 22 are described next with reference to Figs. 1 to
8. In this case, Fig. 2 is a perspective view illustrating an
appearance of an integral heat exchanger 20 in which
the radiator 12 and the economizer 22 are integrated.
Fig. 3 is a view when a first flow path 51 of the radiator
12 is seen from a front side. Fig. 4 is a view when a
second flow path 61 of the radiator 12 is seen from the
front side. Fig. 5 is a view when a first flow path 71 of the
economizer 22 is seen from the front side. Fig. 6 is a view
when a second flow path 81 of the economizer 22 is seen
from the front side. Fig. 7 is a view when the inside of a
heat insulating part 44 is seen from the front side. Fig. 8
is an exploded perspective view illustrating the inside of
the integral heat exchanger 20. In addition, in the follow-
ing description, expressions such as "up", "down", "left",
"right", "front", and "rear" may be used to describe the
direction or the positional relationship. The directions in-
dicated by the expressions follow the directions of arrows
indicated in the drawings unless otherwise noted.
[0037] In this case, the radiator 12 and the economizer
22 constitute the integral heat exchanger 20 in which the
radiator 12 and the economizer 22 are integrated with
each other. That is, the integral heat exchanger 20 in-
cludes the radiator 12 and the economizer 22.
[0038] The integral heat exchanger 20 mainly includes
a radiator-side heat exchange part 41 that constitutes
the radiator 12, an economizer-side heat exchange part
42 that constitutes the economizer 22, and a casing 43

in which the radiator-side heat exchange part 41 and the
economizer-side heat exchange part 42 are provided.
The radiator-side heat exchange part 41 is a part that
cools the refrigerant (the high-temperature refrigerant)
compressed in the compressor 11 using the fluid to be
heated (water). The economizer-side heat exchange part
42 is a part that further cools the refrigerant cooled using
the refrigerant (the low-temperature refrigerant) flowing
through the refrigerant circuit 10 in the radiator 12 (the
radiator-side heat exchange part 41). In this case, the
economizer-side heat exchange part 42 is disposed on
the rear side of the radiator-side heat exchange part 41.
However, the front-rear relationship may be inverted.
[0039] In addition, in this case, the integral heat ex-
changer 22 further includes a heat insulating part 44 be-
tween (in this case, between in a front-rear direction) the
economizer 22 (the economizer-side heat exchange part
42) and the radiator 12 (the radiator-side heat exchange
part 41). That is, the heat insulating part 44 is provided
in the casing 43 to be disposed between the radiator-side
heat exchange part 41 and the economizer-side heat ex-
change part 42. In this case, the heat insulating part 44
is a part that suppresses thermal conduction between
the economizer 22 (the economizer-side heat exchange
part 42) and the radiator 12 (the radiator-side heat ex-
change part 41).
[0040] The radiator-side heat exchange part 41 (the
radiator 12) is constituted by stacking a first layer 50 hav-
ing formed therein a plurality of rows of first flow paths
51 through which the water flows, and a second layer 60
having formed therein a plurality of rows of second flow
paths 61 through which the high-temperature refrigerant
flows. In this case, a direction in which the first layer 50
and the second layer 60 are stacked (in this case, the
front-rear direction in Figs. 2 and 8) serves as a stack
direction. Moreover, a direction (in this case, a left-right
direction) in which the first flow paths 51 are arrayed
serves as an array direction of the first flow paths 51, and
a direction (in this case, an up-down direction) in which
the second flow paths 61 are arrayed serves as an array
direction of the second flow paths 61. The first and sec-
ond flow paths 51 and 61 are each a micro flow path
having a very small flow-path sectional area (a flow path
having an equivalent diameter of 1.5 mm or less). That
is, the radiator 12 is referred to as a micro-flow-path heat
exchanger. When the first layer 50 is seen in the stack
direction (the front-rear direction) of the first and second
layers 50 and 60, the first flow paths 51 extend from a
position near a lower end portion to a position near an
upper end portion of the first layer 50 in a direction (in
this case, the up-down direction) intersecting with the
array direction (the left-right direction) of the first flow
paths 51. In addition, in this case, when the first layer 50
is seen in the stack direction (the front-rear direction),
the first flow paths 51 have shapes meandering in the
array direction (the left-right direction) of the first flow
paths 51, thereby promoting thermal conduction. When
the second layer 60 is seen in the stack direction (the
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front-rear direction) of the first and second layers 50 and
60, the second flow paths 61 extend from a position near
a left end portion to a position near a right end portion of
the second layer 60 in a direction (in this case, the left-
right direction) intersecting with the array direction (the
up-down direction) of the second flow paths 61. In addi-
tion, in this case, the second flow paths 61 are divided
into a plurality of (in this case, four) flow-path groups ar-
ranged in the up-down direction, and extend to be folded
back in the left-right direction from the flow-path group
located at a lower left end portion toward the flow-path
group located at an upper left end portion. As described
above, in this case, the first flow paths 51 and the second
flow paths 61 are arrayed to define orthogonal counter
flow.
[0041] Moreover, in this case, the radiator-side heat
exchange part 41 having the multilayer structure of the
first layer 50 and the second layer 60 is constituted by
alternately stacking a first plate member 52 having
grooves serving as the first flow paths 51 formed in one
surface thereof and a second plate member 62 having
grooves serving as the second flow paths 61 formed in
one surface thereof. The first and second plate members
52 and 62 are formed of a metal material. The grooves
serving as the first flow paths 51 and the second flow
paths 61 are formed, for example, by machining or etch-
ing the first and second plate members 52 and 62. A
predetermined number of such grooved first plate mem-
bers 52 and a predetermined number of such grooved
second plate members 62 are stacked on one another,
and then the first plate members 52 and the second plate
members 62 are joined to one another by joining process-
ing, such as vacuum brazing or diffusion bonding. Thus,
the radiator-side heat exchange part 41 having the mul-
tilayer structure of the first layer 50 and the second layer
60 is obtained. In this case, the grooves serving as the
flow paths 51 and 61 are formed in the one surfaces of
both the first and second plate members 52 and 62. How-
ever, it is not limited thereto. The grooves serving as the
flow paths 51 and 61 may be formed in both surfaces of
one of the first and second plate members 52 and 62, or
the grooves serving as the flow paths 51 and 61 may be
formed in both surfaces of both the first and second plate
members 52 and 62.
[0042] In this case, cutouts 53 and 54 are formed in a
lower end portion and an upper end portion of each first
plate member 52. The cutouts 53 and 54 respectively
communicate with a lower end portion (an inlet portion
for the water) and an upper end portion (an outlet portion
for the water) of the first flow paths 51. Also, cutouts 63
and 64 are formed in a lower end portion and an upper
end portion of each second plate member 62 to overlap
the cutouts 53 and 54. Joining the first and second plate
members 52 and 62 forms a first inlet header 13c that is
a space where the cutouts 53 and 63 communicate with
the lower end portion of the first flow paths 51, and a first
outlet header 13d that is a space where the cutouts 54
and 64 communicate with the upper end portion of the

first flow paths 51. Moreover, cutouts 65 and 66 are
formed in an upper left end portion and a lower left end
portion of each second plate member 62. The cutouts 65
and 66 respectively communicate with the upper left end
portion (an inlet portion for the high-temperature refrig-
erant) and the lower left end portion (an outlet portion for
the high-temperature refrigerant) of the second flow
paths 61. Also, cutouts 55 and 56 are formed in an upper
left end portion and a lower left end portion of each first
plate member 52 to overlap the cutouts 65 and 66. Joining
the first and second plate members 52 and 62 forms a
second inlet header 13a that is a space where the cutouts
55 and 65 communicate with the upper left end portion
of the second flow paths 61, and a second outlet header
13b that is a space where the cutouts 56 and 66 com-
municate with the lower left end portion of the second
flow paths 61.
[0043] The economizer-side heat exchange part 42
(the economizer 22) is constituted by stacking a third
layer 70 having formed therein a plurality of rows of third
flow paths 71 through which the low-temperature refrig-
erant flows, and a fourth layer 80 having formed therein
a plurality of rows of fourth flow paths 81 through which
the high-temperature refrigerant flows. In this case, a di-
rection in which the third layer 70 and the fourth layer 80
are stacked (in this case, the front-rear direction in Figs.
2 and 8) serves as a stack direction. Moreover, a direction
(in this case, the left-right direction) in which the third flow
paths 71 are arrayed serves as an array direction of the
third flow paths 71, and a direction (in this case, the up-
down direction) in which the fourth flow paths 81 are ar-
rayed serves as an array direction of the fourth flow paths
81. The third and fourth flow paths 71 and 81 are each
a micro flow path having a very small flow-path sectional
area (a flow path having an equivalent diameter of 1.5
mm or less). That is, the economizer 22 is referred to as
a micro-flow-path heat exchanger. When the third layer
70 is seen in the stack direction (the front-rear direction)
of the third and fourth layers 70 and 80, the third flow
paths 71 extend from a position near a lower end portion
to a position near an upper end portion of the third layer
70 in a direction (in this case, the up-down direction) in-
tersecting with the array direction (the left-right direction)
of the third flow paths 71. In addition, in this case, when
the third layer 70 is seen in the stack direction (the front-
rear direction), the third flow paths 71 have shapes me-
andering in the array direction (the left-right direction) of
the third flow paths 71, thereby promoting thermal con-
duction. When the fourth layer 80 is seen in the stack
direction (the front-rear direction) of the third and fourth
layers 70 and 80, the fourth flow paths 81 extend from a
position near a left end portion to a position near a right
end portion of the fourth layer 80 in a direction (in this
case, the left-right direction) intersecting with the array
direction (the up-down direction) of the fourth flow paths
81. In addition, in this case, the fourth flow paths 81 are
divided into a plurality of (in this case, four) flow-path
groups arranged in the up-down direction, and extend to
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be folded back in the left-right direction from the flow-
path group located at a lower left end portion toward the
flow-path group located at an upper left end portion. As
described above, in this case, the third flow paths 71 and
the fourth flow paths 81 are arrayed to define orthogonal
counter flow.
[0044] Moreover, in this case, the economizer-side
heat exchange part 42 having the multilayer structure of
the third layer 70 and the fourth layer 80 is constituted
by alternately stacking a third plate member 72 having
grooves serving as the third flow paths 71 formed in one
surface thereof and a fourth plate member 82 having
grooves serving as the fourth flow paths 81 formed in
one surface thereof. The third and fourth plate members
72 and 82 are formed of a metal material. The grooves
serving as the third flow paths 71 and the fourth flow
paths 81 are formed, for example, by machining or etch-
ing the third and fourth plate members 72 and 82. A pre-
determined number of such grooved third plate members
72 and a predetermined number of such grooved fourth
plate members 82 are stacked on one another, and then
the third plate members 72 and the fourth plate members
82 are joined to one another by joining processing, such
as vacuum brazing or diffusion bonding. Thus, the econ-
omizer-side heat exchange part 42 having the multilayer
structure of the third layer 70 and the fourth layer 80 is
obtained. In this case, the grooves serving as the flow
paths 71 and 81 are formed in the one surfaces of both
the third and fourth plate members 72 and 82. However,
it is not limited thereto. The grooves serving as the flow
paths 71 and 81 may be formed in both surfaces of one
of the third and fourth plate members 72 and 82, or the
grooves serving as the flow paths 71 and 81 may be
formed in both surfaces of both the third and fourth plate
members 72 and 82.
[0045] In this case, cutouts 73 and 74 are formed in a
lower end portion and an upper end portion of each third
plate member 72. The cutouts 73 and 74 respectively
communicate with a lower end portion (an inlet portion
for the low-temperature refrigerant) and an upper end
portion (an outlet portion for the low-temperature refrig-
erant) of the third flow paths 71. Also, cutouts 83 and 84
are formed in a lower end portion and an upper end por-
tion of each fourth plate member 82 to overlap the cutouts
73 and 74. Joining the third and fourth plate members 72
and 82 forms a third inlet header 23c that is a space
where the cutouts 73 and 83 communicate with the lower
end portion of the third flow paths 71, and a third outlet
header 23d that is a space where the cutouts 74 and 84
communicate with the upper end portion of the third flow
paths 71. Moreover, cutouts 85 and 86 are formed in an
upper left end portion and a lower left end portion of each
fourth plate member 82. The cutouts 85 and 86 respec-
tively communicate with the upper left end portion (an
inlet portion for the high-temperature refrigerant) and the
lower left end portion (an outlet portion for the high-tem-
perature refrigerant) of the fourth flow paths 81. Also,
cutouts 75 and 76 are formed in an upper left end portion

and a lower left end portion of each third plate member
72 to overlap the cutouts 85 and 86. Joining the third and
fourth plate members 72 and 82 forms a fourth inlet head-
er 23a that is a space where the cutouts 75 and 85 com-
municate with the upper left end portion of the fourth flow
paths 81, and a fourth outlet header 23b that is a space
where the cutouts 76 and 86 communicate with the lower
left end portion of the fourth flow paths 81.
[0046] The heat insulating part 44 forms a gap 90 be-
tween the radiator-side heat exchange part 41 (the radi-
ator 12) and the economizer-side heat exchange part 42
(the economizer 22). The refrigerant and the water do
not flow through the gap 90. In this case, the heat insu-
lating part 44 includes a fifth plate member 91 located on
the radiator-side heat exchange part 41 side, a sixth plate
member 92 located on the economizer-side heat ex-
change part 42 side, and a seventh plate member 93
disposed between the fifth and sixth plate members 91
and 92. The fifth to seventh plate members 91 to 93 are
formed of a metal material. The seventh plate member
93 has an opening 94 formed to form the gap 90. After
the seventh plate member 93 is disposed between the
fifth and sixth plate members 91 and 92, that is, after the
fifth plate member 91, the seventh plate member 93, and
the sixth plate member 92 are stacked on one another
in that order from the front side in Figs. 2 and 8, the plate
members 91, 93, and 92 are joined to one another by
joining processing, such as vacuum brazing or diffusion
bonding, thereby obtaining the heat insulating part 44
having the gap 90 formed therein. Vacuum brazing or
diffusion bonding joins the plate members 91, 93, and 92
to one another in a vacuum atmosphere. The gap 90 thus
obtained is in a vacuum state.
[0047] The casing 43 is a member in which the radiator-
side heat exchange part 41, the economizer-side heat
exchange part 42, and the heat insulating part 44 are
provided. In this case, the casing 43 has a substantially
rectangular parallelepiped shape. The first inlet 12c serv-
ing as an inlet for the water is formed in a front portion
of a lower surface part of the casing 43, and communi-
cates with the first inlet header 13c. The inlet water pipe
35 is connected to the first inlet 12c. The first outlet 12d
serving as an outlet for the water is formed in a front
portion of an upper surface part of the casing 43, and
communicates with the first outlet header 13d. The outlet
water pipe 33 is connected to the first outlet 12d. The
second inlet 12a serving as an inlet for the high-temper-
ature refrigerant is formed in an upper front portion of a
left surface part of the casing 43, and communicates with
the second inlet header 13a. The discharge refrigerant
pipe 16 is connected to the second inlet 12a. The second
outlet 12b serving as an outlet for the high-temperature
refrigerant is formed in a lower front portion of the left
surface part of the casing 43, and communicates with
the second outlet header 13b. The high-temperature re-
frigerant pipe 17a is connected to the second outlet 12b.
Moreover, the third inlet 22c serving as an inlet for the
low-temperature refrigerant is formed in a rear portion of
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the lower surface part of the casing 43, and communi-
cates with the third inlet header 23c. An injection pipe
21b is connected to the third inlet 22c. The third outlet
22d serving as an outlet for the low-temperature refrig-
erant is formed in a rear portion of the upper surface part
of the casing 43, and communicates with the third outlet
header 23d. The injection pipe 21b is connected to the
third outlet 22d. The fourth inlet 22a serving as an inlet
for the high-temperature refrigerant is formed in an upper
rear portion of the left surface part of the casing 43, and
communicates with the fourth inlet header 23a. The high-
temperature refrigerant pipe 17a is connected to the
fourth inlet 22a. The fourth outlet 22b serving as an outlet
for the high-temperature refrigerant is formed in a lower
rear portion of the left surface part of the casing 43, and
communicates with the fourth outlet header 23b. The
high-temperature refrigerant pipe 17b is connected to the
fourth outlet 22b. In this case, respective surface parts
of the casing 43 are constituted by a metal plate-shaped
member.
[0048] In this case, the respective surface parts of the
casing 43 are disposed to cover the radiator-side heat
exchange part 41, the economizer-side heat exchange
part 42, and the heat insulating part 44, and are joined
to the radiator-side heat exchange part 41, the econo-
mizer-side heat exchange part 42, and the heat insulating
part 44. In this case, the casing 43 is joined to the radiator-
side heat exchange part 41, the economizer-side heat
exchange part 42, and the heat insulating part 44 simul-
taneously with forming the radiator-side heat exchange
part 41, the economizer-side heat exchange part 42, and
the heat insulating part 44 by covering a stack in which
predetermined numbers of the first to seventh plate mem-
bers 52, 62, 72, 82, 91, 92, and 93 are stacked in a pre-
determined order with the respective surface parts of the
casing 43, and then joining the plate members and the
casing 43 by joining processing, such as vacuum brazing
or diffusion bonding. However, all the radiator-side heat
exchange part 41, the economizer-side heat exchange
part 42, the heat insulating part 44, and the casing 43
may be joined not simultaneously. Only the radiator-side
heat exchange part 41, the economizer-side heat ex-
change part 42, and the heat insulating part 44 may be
joined by vacuum brazing or diffusion bonding first, and
then the joined object in which the radiator-side heat ex-
change part 41, the economizer-side heat exchange part
42, and the heat insulating part 44 are joined may be
joined to the casing 43.
[0049] With the integral heat exchanger 20 having such
a configuration, during operation of the heat pump sys-
tem 1, in the radiator 12, the water flows from the first
inlet 12c into the first inlet header 13c, is branched from
the first inlet header 13c to the inlet portion of the first
flow paths 51, flows from the lower side toward the upper
side in the first flow paths 51 to be heated through heat
exchange with the high-temperature refrigerant, is joined
at the first outlet header 13d from the outlet portion of the
first flow paths 51, and flows out from the first outlet 12d.

Moreover, in the radiator 12, the high-temperature refrig-
erant flows from the second inlet 12a into the second
inlet header 13a, is branched from the second inlet head-
er 13a to the inlet portion of the second flow paths 61,
flows from the upper side toward the lower side while
being folded back left and right in the second flow paths
61 to radiate heat through heat exchange with the water,
is joined at the second outlet header 13b from the outlet
portion of the second flow paths 61, and flows out from
the second outlet 12b. Moreover, in the economizer 22,
the low-temperature refrigerant flows from the third inlet
22c into the third inlet header 23c, is branched from the
third inlet header 23c to the inlet portion of the third flow
paths 71, flows from the lower side toward the upper side
in the third flow paths 71 to be heated through heat ex-
change with the high-temperature refrigerant, is joined
at the third outlet header 23d from the outlet portion of
the third flow paths 71, and flows out from a third outlet
32d. Moreover, in the economizer 22, the high-temper-
ature refrigerant flows from the fourth inlet 22a into the
fourth inlet header 23a, is branched from the fourth inlet
header 23a to the inlet portion of the fourth flow paths
81, flows from the upper side toward the lower side in
the fourth flow paths 81 while being folded back left and
right in the fourth flow paths 81 to radiate heat through
heat exchange with the low-temperature refrigerant, is
joined at the fourth outlet header 23b from the outlet por-
tion of the fourth flow paths 81, and flows out from the
fourth outlet 22b.

(3) Features

[0050] Features of the heat pump system 1 are de-
scribed next.

<A> In this case, as described above, in the heat
pump system 1 including the refrigerant circuit 10
including the economizer 22, the economizer 22 con-
stitutes the integral heat exchanger 20 in which the
economizer 22 and the radiator 12 are integrated.
With the integral heat exchanger of the related art,
the refrigerant flowing through the radiator is cooled
by the refrigerant flowing through the economizer by
thermal conduction via the joint portion between the
economizer and the radiator, possibly decreasing
the heating capacity for the fluid to be heated in the
radiator.
In contrast, in this case, the integral heat exchanger
20 includes the heat insulating part 44 between the
economizer 22 and the radiator 12.
Accordingly, in this case, the heat insulating part 44
can suppress thermal conduction between the econ-
omizer 22 and the radiator 12. Thus, in this case, the
refrigerant (the high-temperature refrigerant) flowing
through the radiator 12 is less likely to be cooled by
the refrigerant (in particular, the low-temperature re-
frigerant) flowing through the economizer 22. The
decrease in the heating capacity for the fluid to be
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heated (in this case, the water) in the radiator 12 can
be suppressed. Moreover, by suppressing the de-
crease in the heating capacity, the radiator 12 can
be compact. The advantage of being compact by the
integration of the radiator 12 and the economizer 22
with the heat insulating part 44 is large .
<B> Moreover, in this case, as described above, the
heat insulating part 44 is constituted by the gap 90
that is provided between the radiator 12 and the
economizer 22 and through which the refrigerant and
the fluid to be heated do not flow.
Accordingly, in this case, the heat insulating part 44
can be easily constituted by the gap 90.
<C> Moreover, in this case, as described above, the
gap 90 is in a vacuum state.
Accordingly, in this case, the heat insulation capacity
of the heat insulating part 44 constituted by the gap
90 can be improved.
<D> Moreover, in this case, as described above, the
integral heat exchanger 20 is formed by vacuum
brazing or diffusion bonding.
In this case, as described above, when the integral
heat exchanger 20 is formed by stacking the plate
members 52, 62, 72, 82, and 91 to 93 and joining
the plate members by vacuum brazing or diffusion
bonding, the gap 90 through which the refrigerant
and the fluid to be heated do not flow is formed
among the plate members 91 to 93 disposed be-
tween the radiator 12 and the economizer 22, and
hence the gap among the plate members 91 to 93
can be easily brought into a vacuum state.
<E> Also, in this case, as described above, the in-
tegral heat exchanger 20 is the micro-flow-path heat
exchanger.
In this case, the integral heat exchanger 20 can be
compact.
<F> Moreover, in this case, as described above, the
use-side equipment 32 that heats the inside of the
room using the fluid to be heated (the water) heated
through heat exchange with the refrigerant in the ra-
diator 12 is further provided.
Accordingly, in this case, the decrease in the heating
capacity for the fluid to be heated (the water) in the
radiator 12 is suppressed, and hence the decrease
in the heating capacity of the use-side equipment 32
can be also suppressed.

(4) Modifications

<A>

[0051] In the above-described embodiment, the radi-
ator 12 and the economizer 22 are integrated to constitute
the integral heat exchanger 20 (see Figs. 2 to 8). How-
ever, in addition to this, a portion of the refrigerant pipe
that connects both heat exchangers 12 and 22 may be
included in the integral heat exchanger 20.
[0052] Specifically, in this case, as illustrated in Figs.

9, 3, 10, 5, and 11 to 14, the high-temperature refrigerant
pipe 17a that sends the high-temperature refrigerant
whose heat has been radiated in the radiator 12 to the
economizer 22 is included in the integral heat exchanger
20 together with a branch portion thereof to an injection
pipe 21a.
[0053] The integral heat exchanger 20 mainly includes
the radiator-side heat exchange part 41 (the radiator 12),
the economizer-side heat exchange part 42 (the econo-
mizer 22), the casing 43, and the heat insulating part 44.
Moreover, in this case, the integral heat exchanger 20
further includes a communication portion 45 between (in
this case, between in the front-rear direction) the heat
insulating part 44 and the economizer 22 (the economiz-
er-side heat exchange part 42).
[0054] Like the above-described embodiment, the ra-
diator-side heat exchange part 41 (the radiator 12) is con-
stituted by stacking the first layer 50 having formed there-
in the plurality of rows of first flow paths 51 through which
the water flows, and the second layer 60 having formed
therein the plurality of rows of second flow paths 61
through which the high-temperature refrigerant flows. In
this case, the configuration of the radiator-side heat ex-
change part 41 is similar to that of the above-described
embodiment, and hence the description thereof is omit-
ted here.
[0055] The economizer-side heat exchange part 42
(the economizer 22) is constituted by stacking the third
layer 70 having formed therein the plurality of rows of
third flow paths 71 through which the low-temperature
refrigerant flows, and the fourth layer 80 having formed
therein the plurality of rows of fourth flow paths 81 through
which the high-temperature refrigerant flows. In this case,
the configuration of the economizer-side heat exchange
part 42 is similar to that of the above-described embod-
iment, and hence the description thereof is omitted here.
[0056] Like the above-described embodiment, the heat
insulating part 44 has the gap 90 that is formed between
the radiator-side heat exchange part 41 (the radiator 12)
and the economizer-side heat exchange part 42 (the
economizer 22) and through which the refrigerant and
the water do not flow. However, in this case, unlike the
above-described embodiment, cutouts 91a to 93a are
formed in lower left end portions of the fifth to seventh
plate members 91 to 93 that constitute the heat insulating
part 44 to overlap the cutouts 56 and 66. The cutouts 91a
to 93a also constitute a portion of the second outlet head-
er 13b. Hence, the seventh plate member 93 has the
opening 94 for forming the gap 90 so as to avoid the
cutout 93a.
[0057] The communication portion 45 is a portion that
forms a flow path 96 that allows the second outlet header
13b of the radiator-side heat exchange part 41 (the radi-
ator 12) and the fourth inlet header 23a of the economiz-
er-side heat exchange part 42 (the economizer 22) to
communicate with each other. In this case, the commu-
nication portion 45 includes an eighth plate member 95
located on the heat insulating part 44 side, and a ninth
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plate member 97 located on the economizer-side heat
exchange part 42 side. The eighth and ninth plate mem-
bers 95 and 97 are formed of a metal material. The eighth
plate member 95 has cutouts 95a and 95b, and the flow
path 96. The cutout 95a is formed in a lower left end
portion of the eighth plate member 95 to overlap the cut-
outs 56, 66, and 91a to 93a, and constitutes a portion of
the second outlet header 13b. The cutout 95b is formed
in an upper left end portion of the eighth plate member
95 to overlap the cutouts 75 and 85, and constitutes a
portion of the fourth inlet header 23a. The flow path 96
is a flow path that allows the cutout 95a (the second outlet
header 13b) and the cutout 95b (the fourth inlet header
23a) to communicate with each other in the up-down di-
rection. In this case, a flow path having the same shape
as the shape of the fourth flow path 81 of the economizer-
side heat exchange part 42 is employed. However, the
shape of the flow path 96 is not limited thereto, and may
be other shape as long as the shape allows the cutout
95a and the cutout 95b to communicate with each other
in the up-down direction. A cutout 97a is formed in an
upper left end portion of the ninth plate member 97 to
overlap the cutouts 75, 85, and 95b, and constitutes a
portion of the fourth inlet header 23a.
[0058] The casing 43 is a member provided with the
communication portion 45 together with the radiator-side
heat exchange part 41, the economizer-side heat ex-
change part 42, and the heat insulating part 44. The first
inlet 12c serving as an inlet for the water is formed in the
front portion of the lower surface part of the casing 43,
and communicates with the first inlet header 13c. The
inlet water pipe 35 is connected to the first inlet 12c. The
first outlet 12d serving as an outlet for the water is formed
in the front portion of the upper surface part of the casing
43, and communicates with the first outlet header 13d.
The outlet water pipe 33 is connected to the first outlet
12d. The second inlet 12a serving as an inlet for the high-
temperature refrigerant is formed in the upper front por-
tion of the left surface part of the casing 43, and commu-
nicates with the second inlet header 13a. The discharge
refrigerant pipe 16 is connected to the second inlet 12a.
The second outlet 12b serving as an outlet for the high-
temperature refrigerant is formed in the lower front por-
tion of the left surface part of the casing 43, and commu-
nicates with the second outlet header 13b. However, un-
like the above-described embodiment, not the high-tem-
perature refrigerant pipe 17a, but the injection pipe 21a
is connected to the second outlet 12b. Moreover, the third
inlet 22c serving as an inlet for the low-temperature re-
frigerant is formed in the rear portion of the lower surface
part of the casing 43, and communicates with the third
inlet header 23c. The injection pipe 21b is connected to
the third inlet 22c. The third outlet 22d serving as an outlet
for the low-temperature refrigerant is formed in the rear
portion of the upper surface part of the casing 43, and
communicates with the third outlet header 23d. The in-
jection pipe 21b is connected to the third outlet 22d. The
fourth inlet 22a, which has been formed in the above-

described embodiment, is not formed in the upper rear
portion of the left surface part of the casing 43.
[0059] In this case, the respective surfaces of the cas-
ing 43 are disposed to cover the radiator-side heat ex-
change part 41, the economizer-side heat exchange part
42, the heat insulating part 44, and the communication
portion 45, and are joined to the radiator-side heat ex-
change part 41, the economizer-side heat exchange part
42, the heat insulating part 44, and the communication
portion 45. In this case, the casing 43 is joined to the
radiator-side heat exchange part 41, the economizer-
side heat exchange part 42, and the heat insulating part
44 simultaneously with forming the radiator-side heat ex-
change part 41, the economizer-side heat exchange part
42, the heat insulating part 44, and the communication
portion 45 by covering a stack in which predetermined
numbers of the first to seventh plate members 52, 62,
72, 82, 91, 92, 93, 95, and 97 are stacked in a predeter-
mined order with the respective surface parts of the cas-
ing 43, and then joining the plate members and the casing
43 by joining processing, such as vacuum brazing or dif-
fusion bonding.
[0060] With the integral heat exchanger 20 having such
a configuration, during operation of the heat pump sys-
tem 1, in the radiator 12, the water flows from the first
inlet 12c into the first inlet header 13c, is branched from
the first inlet header 13c to the inlet portion of the first
flow paths 51, flows from the lower side toward the upper
side in the first flow paths 51 to be heated through heat
exchange with the high-temperature refrigerant, is joined
at the first outlet header 13d from the outlet portion of the
first flow paths 51, and flows out from the first outlet 12d.
Moreover, in the radiator 12, the high-temperature refrig-
erant flows from the second inlet 12a into the second
inlet header 13a, is branched from the second inlet head-
er 13a to the inlet portion of the second flow paths 61,
flows from the upper side toward the lower side while
being folded back left and right in the second flow paths
61 to radiate heat through heat exchange with the water,
and is joined at the second outlet header 13b from the
outlet portion of the second flow paths 61. Then, part of
the high-temperature refrigerant flows out from the sec-
ond outlet 12b and is sent to the injection pipe 21a, and
the residual high-temperature refrigerant is sent to the
cutout 95a of the communication portion 45 via the cut-
outs 91a to 93a of the heat insulating part 44 that form a
portion of the second outlet header 13b. The high-tem-
perature refrigerant sent to the communication portion
45 flows from the lower side toward the upper side in the
flow path 96, and is sent to the economizer 22 via the
cutouts 95b and 97b of the communication portion 45
that form a portion of the fourth inlet header 23a. More-
over, in the economizer 22, the low-temperature refrig-
erant flows from the third inlet 22c into the third inlet head-
er 23c, is branched from the third inlet header 23c to the
inlet portion of the third flow paths 71, flows from the
lower side toward the upper side in the third flow paths
71 to be heated through heat exchange with the high-
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temperature refrigerant, is joined at the third outlet head-
er 23d from the outlet portion of the third flow paths 71,
and flows out from the third outlet 32d. Moreover, in the
economizer 22, the high-temperature refrigerant flows
into the fourth inlet header 23a via the cutouts 95b and
97b of the communication portion 45, is branched from
the fourth inlet header 23a to the inlet portion of the fourth
flow paths 81, flows from the upper side toward the lower
side in the fourth flow paths 81 while being folded back
left and right in the fourth flow paths 81 to radiate heat
through heat exchange with the low-temperature refrig-
erant, is joined at the fourth outlet header 23b from the
outlet portion of the fourth flow paths 81, and flows out
from the fourth outlet 22b.

<B>

[0061] In the above-described embodiment, as the
economizer 22 that further cools the high-temperature
refrigerant cooled in the radiator 12 using the refrigerant
flowing through the refrigerant circuit 10, one that cools
the high-temperature refrigerant using the low-tempera-
ture refrigerant flowing through the injection pipe 21 is
employed (see Fig. 1). However, the economizer 22 is
not limited thereto. For example, one that cools the high-
temperature refrigerant using the low-temperature refrig-
erant evaporated in the evaporator 14 may be employed.
[0062] Specifically, as illustrated in Fig. 15, in the re-
frigerant circuit 10 of the above-described embodiment,
the injection pipe 21 is omitted, and, as the economizer
22, one that cools the refrigerant cooled in the radiator
12 and flowing through the high-temperature refrigerant
pipe 17 by the refrigerant flowing through the intake re-
frigerant pipe 19 as the refrigerant flowing through the
refrigerant circuit 10 is employed. That is, the economizer
22 is provided in the high-temperature refrigerant pipe
17 and the intake refrigerant pipe 19. An inlet (a fourth
inlet 22a) of the economizer 22 on the high-temperature
refrigerant pipe 17 side is connected to a high-tempera-
ture refrigerant pipe 17a. An outlet (a fourth outlet 22b)
of the economizer 22 on the high-temperature refrigerant
pipe 17 side is connected to the portion 17b of the high-
temperature refrigerant pipe 17 located close to the ex-
pansion mechanism 13. The inlet (the third inlet 22c) of
the economizer 22 on the intake refrigerant pipe 19 side
is connected to a portion 19a of the intake refrigerant
pipe 19 located close to the evaporator 14. The outlet
(the third inlet 22d) of the economizer 22 on the intake
refrigerant pipe 19 side is connected to a portion 19b of
the intake refrigerant pipe 19 located close to the com-
pressor 11.
[0063] Even in this case, like the integral heat exchang-
er (see Figs. 2 to 8) of the above-described embodiment,
the integral heat exchanger 20 in which the radiator 12
and the economizer 22 are integrated can be constituted.
[0064] Specifically, as illustrated in Figs. 16, 3, 4, 17,
and 6 to 8, the integral heat exchanger 20 mainly includes
the radiator-side heat exchange part 41 (the radiator 12),

the economizer-side heat exchange part 42 (the econo-
mizer 22), the casing 43, and the heat insulating part 44.
[0065] Like the above-described embodiment, the ra-
diator-side heat exchange part 41 (the radiator 12) is con-
stituted by stacking the first layer 50 having formed there-
in the plurality of rows of first flow paths 51 through which
the water flows, and the second layer 60 having formed
therein the plurality of rows of second flow paths 61
through which the high-temperature refrigerant flows. In
this case, the configuration of the radiator-side heat ex-
change part 41 is similar to that of the above-described
embodiment, and hence the description thereof is omit-
ted here.
[0066] The economizer-side heat exchange part 42
(the economizer 22) is constituted by stacking the third
layer 70 having formed therein the plurality of rows of
third flow paths 71 through which the low-temperature
refrigerant flows, and the fourth layer 80 having formed
therein the plurality of rows of fourth flow paths 81 through
which the high-temperature refrigerant flows. In this case,
the configuration of the economizer-side heat exchange
part 42 is similar to that of the above-described embod-
iment, and hence the description thereof is omitted here.
[0067] Like the above-described embodiment, the heat
insulating part 44 has the gap 90 that is formed between
the radiator-side heat exchange part 41 (the radiator 12)
and the economizer-side heat exchange part 42 (the
economizer 22) and through which the refrigerant and
the water do not flow. In this case, the configuration of
the heat insulating part 44 is similar to that of the above
described embodiment, and hence the description there-
of is omitted here.
[0068] Like the above-described embodiment, the cas-
ing 43 is a member in which the radiator-side heat ex-
change part 41, the economizer-side heat exchange part
42, and the heat insulating part 44 are provided. Howev-
er, in this case, as illustrated in Figs. 16 and 17, not the
injection pipe 21a, but an intake refrigerant pipe 19a is
connected to the third inlet 22c that is formed in the rear
portion of the lower surface part of the casing 43 and that
communicates with the third inlet header 23c. Moreover,
not the injection pipe 21b, but an intake refrigerant pipe
19b is connected to the third outlet 22d that is formed in
the rear portion of the upper surface part of the casing
43 and that communicates with the third outlet header
23d.
[0069] With the integral heat exchanger 20 having the
above-described configuration, during operation of the
heat pump system 1, like the above-described embodi-
ment, the water is heated through heat exchange with
the high-temperature refrigerant and the high-tempera-
ture refrigerant radiates heat in the radiator 12, and the
low-temperature refrigerant is heated through heat ex-
change with the high-temperature refrigerant and the
high-temperature refrigerant radiates heat in the econo-
mizer 22. Note that the modification differs from the
above-described embodiment in that the low-tempera-
ture refrigerant is not the refrigerant flowing through the
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injection pipe 21, but is the refrigerant flowing through
the intake refrigerant pipe 19.

<C>

[0070] Also in the integral heat exchanger 20 (in which
the economizer 22 that cools the high-temperature re-
frigerant using the low-temperature refrigerant flowing
through the intake refrigerant pipe 19 and the radiator 12
are integrated) of the above-described Modification B, a
portion of the refrigerant pipe that connects both the heat
exchangers 12 and 22 to each other may be included in
the integral heat exchanger 20 like the above-described
Modification A.
[0071] Specifically, in this case, as illustrated in Figs.
18, 3, 19, 17, and 11 to 14, the high-temperature refrig-
erant pipe 17a that sends the high-temperature refriger-
ant whose heat has been radiated in the radiator 12 to
the economizer 22 is included in the integral heat ex-
changer 20.
[0072] Like the above-described Modification A, the in-
tegral heat exchanger 20 mainly includes the radiator-
side heat exchange part 41 (the radiator 12), the econ-
omizer-side heat exchange part 42 (the economizer 22),
the casing 43, the heat insulating part 44, and the com-
munication portion 45.
[0073] Like the above-described Modification A, the ra-
diator-side heat exchange part 41 (the radiator 12) is con-
stituted by stacking the first layer 50 having formed there-
in the plurality of rows of first flow paths 51 through which
the water flows, and the second layer 60 having formed
therein the plurality of rows of second flow paths 61
through which the high-temperature refrigerant flows. In
this case, the configuration of the radiator-side heat ex-
change part 41 is similar to that of the above-described
Modification A, and hence the description thereof is omit-
ted here.
[0074] The economizer-side heat exchange part 42
(the economizer 22) is constituted by stacking the third
layer 70 having formed therein the plurality of rows of
third flow paths 71 through which the low-temperature
refrigerant flows, and the fourth layer 80 having formed
therein the plurality of rows of fourth flow paths 81 through
which the high-temperature refrigerant flows. In this case,
the configuration of the economizer-side heat exchange
part 42 is similar to that of the above-described Modifi-
cation A, and hence the description thereof is omitted
here.
[0075] Like the above-described Modification A, the
heat insulating part 44 forms the gap 90 through which
the refrigerant and the water do not flow, between the
radiator-side heat exchange part 41 (the radiator 12) and
the economizer-side heat exchange part 42 (the econo-
mizer 22). In this case, the configuration of the heat in-
sulating part 44 is similar to that of the above-described
Modification A, and hence the description is omitted here.
[0076] Like the above-described Modification A, the
communication portion 45 forms the flow path 96 that

allows the second outlet header 13b of the radiator-side
heat exchange part 41 (the radiator 12) and the fourth
inlet header 23a of the economizer-side heat exchange
part 42 (the economizer 22) to communicate with each
other. In this case, the configuration of the communica-
tion portion 45 is similar to that of the above-described
Modification A, and hence the description is omitted here.
[0077] The casing 43 is a member provided with the
communication portion 45 together with the radiator-side
heat exchange part 41, the economizer-side heat ex-
change part 42, and the heat insulating part 44. The first
inlet 12c serving as an inlet for the water is formed in the
front portion of the lower surface part of the casing 43,
and communicates with the first inlet header 13c. The
inlet water pipe 35 is connected to the first inlet 12c. The
first outlet 12d serving as an outlet for the water is formed
in the front portion of the upper surface part of the casing
43, and communicates with the first outlet header 13d.
The outlet water pipe 33 is connected to the first outlet
12d. The second inlet 12a serving as an inlet for the high-
temperature refrigerant is formed in the upper front por-
tion of the left surface part of the casing 43, and commu-
nicates with the second inlet header 13a. The discharge
refrigerant pipe 16 is connected to the second inlet 12a.
The second outlet 12b, which has been formed in the
above-described Modification A, is not formed in the low-
er front portion of the left surface part of the casing 43.
Moreover, the third inlet 22c serving as an inlet for the
low-temperature refrigerant is formed in the rear portion
of the lower surface part of the casing 43, and commu-
nicates with the third inlet header 23c. The intake refrig-
erant pipe 19a is connected to the third inlet 22c. The
third outlet 22d serving as an outlet for the low-temper-
ature refrigerant is formed in the rear portion of the upper
surface part of the casing 43, and communicates with
the third outlet header 23d. The intake refrigerant pipe
19b is connected to the third outlet 22d. Like the above-
described Modification A, the fourth inlet 22a is not
formed in the upper rear portion of the left surface part
of the casing 43.
[0078] With the integral heat exchanger 20 having such
a configuration, during operation of the heat pump sys-
tem 1, in the radiator 12, the water flows from the first
inlet 12c into the first inlet header 13c, is branched from
the first inlet header 13c to the inlet portion of the first
flow paths 51, flows from the lower side toward the upper
side in the first flow paths 51 to be heated through heat
exchange with the high-temperature refrigerant, is joined
at the first outlet header 13d from the outlet portion of the
first flow paths 51, and flows out from the first outlet 12d.
Moreover, in the radiator 12, the high-temperature refrig-
erant flows from the second inlet 12a into the second
inlet header 13a, is branched from the second inlet head-
er 13a to the inlet portion of the second flow paths 61,
flows from the upper side toward the lower side while
being folded back left and right in the second flow paths
61 to radiate heat through heat exchange with the water,
and is joined at the second outlet header 13b from the
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outlet portion of the second flow paths 61. The entirety
of the high-temperature refrigerant is sent to the cutout
95a of the communication portion 45 via the cutouts 91a
to 93a of the heat insulating part 44 that forms a portion
of the second outlet header 13b. The high-temperature
refrigerant sent to the communication portion 45 flows
from the lower side toward the upper side in the flow path
96, and is sent to the economizer 22 via the cutouts 95b
and 97b of the communication portion 45 that form a por-
tion of the fourth inlet header 23a. Moreover, in the econ-
omizer 22, the low-temperature refrigerant flows from the
third inlet 22c into the third inlet header 23c, is branched
from the third inlet header 23c to the inlet portion of the
third flow paths 71, flows from the lower side toward the
upper side in the third flow paths 71 to be heated through
heat exchange with the high-temperature refrigerant, is
joined at the third outlet header 23d from the outlet portion
of the third flow paths 71, and flows out from the third
outlet 32d. Moreover, in the economizer 22, the high-
temperature refrigerant flows into the fourth inlet header
23a via the cutouts 95b and 97b of the communication
portion 45, is branched from the fourth inlet header 23a
to the inlet portion of the fourth flow paths 81, flows from
the upper side toward the lower side in the fourth flow
paths 81 while being folded back left and right in the fourth
flow paths 81 to radiate heat through heat exchange with
the low-temperature refrigerant, is joined at the fourth
outlet header 23b from the outlet portion of the fourth flow
paths 81, and flows out from the fourth outlet 22b.

<D>

[0079] In the above-described embodiment and mod-
ifications, the case of employing the micro-flow-path heat
exchanger as the integral heat exchanger 20 in which
the radiator 12 and the economizer 22 are integrated has
been described (see Figs. 2 to 14, and 16 to 18) as an
example. However, the integral heat exchanger 20 in
which the radiator 12 and the economizer 22 are inte-
grated is not limited to the micro-flow-path heat exchang-
er. For example, a plate heat exchanger may be em-
ployed as the integral heat exchanger 20 in which the
radiator 12 and the economizer 22 are integrated.
[0080] Specifically, for the integral heat exchanger 20,
a configuration of a plate heat exchanger corresponding
to the configurations of the above-described embodiment
and Modification B (the micro-flow-path heat exchanger)
can be employed as illustrated in Figs. 20 to 22. In this
case, the integral heat exchanger 20 mainly includes a
plurality of first plate members 110 that constitute the
radiator 12, a plurality of second plate members 120 that
constitute the economizer 22, and a plurality of third plate
members 130 that constitute the casing 43. Moreover, in
this case, the integral heat exchanger 22 further includes
the heat insulating part 44 between (in this case, between
in the front-rear direction) the economizer 22 and the
radiator 12. The heat insulating part 44 is constituted by
a plurality of fourth plate members 140.

[0081] The first plate members 110 are stacked in the
front-rear direction so that the first flow paths 51 through
which the water flows and the second flow paths 61
through which the high-temperature refrigerant flows are
alternately formed. The first plate members 110 are
formed of a metal material. The first plate members 110
have shapes with protrusions and depressions formed
by press working or the like that serve as the first flow
paths 51 and the second flow paths 61. Moreover, open-
ings 110c and 110d are formed in lower left portions and
upper left portions of the first plate members 110. The
openings 110c and 110d respectively communicate with
the lower portion (the inlet portion for the water) and the
upper portion (the outlet portion for the water) of the first
flow paths 51, and respectively form the first inlet header
13c that is a space to communicate with the lower portion
of the first flow paths 51 and the first outlet header 13d
that is a space to communicate with the upper portion of
the first flow paths 51. Moreover, openings 110a and
110b are formed in upper right portions and lower right
portions of the first plate members 110. The openings
110a and 110b respectively communicate with the upper
portion (the inlet portion for the high-temperature refrig-
erant) and the lower portion (the outlet portion for the
high-temperature refrigerant) of the second flow paths
61, and respectively form the second inlet header 13a
that is a space to communicate with the upper portion of
the second flow paths 61 and the second outlet header
13b that is a space to communicate with the lower portion
of the second flow paths 61. In this case, the first plate
members 110 are stacked, and then the first plate mem-
bers 110 are joined by joining processing, such as vac-
uum brazing, welding, or bolt fastening, thereby obtaining
the radiator 12.
[0082] The second plate members 120 are stacked in
the front-rear direction so that the third flow paths 71
through which the low-temperature refrigerant flows and
the fourth flow paths 81 through which the high-temper-
ature refrigerant flows are alternately formed. The sec-
ond plate members 120 are formed of a metal material.
The second plate members 120 have shapes formed by
press working or the like with protrusions and depres-
sions that serve as the third flow paths 71 and the fourth
flow paths 81. Moreover, openings 120c and 120d are
formed in lower left portions and upper left portions of
the second plate members 120. The openings 120c and
120d respectively communicate with the lower portion
(the inlet portion for the low-temperature refrigerant) and
the upper portion (the outlet portion for the low-temper-
ature refrigerant) of the third flow paths 71, and respec-
tively form the third inlet header 23c that is a space to
communicate with the lower portion of the third flow paths
71 and the third outlet header 23d that is a space to com-
municate with the upper portion of the third flow paths
71. Moreover, openings 120a and 120b are formed in
upper right portions and lower right portions of the second
plate members 120. The openings 120a and 120b re-
spectively communicate with the upper portion (the inlet
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portion for the high-temperature refrigerant) and the low-
er portion (the outlet portion for the high-temperature re-
frigerant) of the fourth flow paths 81, and respectively
form the fourth inlet header 23a that is a space to com-
municate with the upper portion of the fourth flow paths
81 and the fourth outlet header 23b that is a space to
communicate with the lower portion of the fourth flow
paths 81. In this case, the second plate members 120
are stacked, and then the second plate members 120
are joined by joining processing, such as vacuum braz-
ing, welding, or bolt fastening, thereby obtaining the
economizer 22.
[0083] The fourth plate members 140 are stacked in
the front-rear direction to form the gap 90 through which
the refrigerant and the water do not flow, between the
radiator 12 and the economizer 22. The fourth plate mem-
bers 140 are formed of a metal material. In this case, the
fourth plate members 140 are stacked, and then the
fourth plate members 140 are joined by joining process-
ing, such as vacuum brazing, welding, or bolt fastening,
thereby obtaining the heat insulating part 44. Note that
vacuum brazing joins the fourth plate members 140 to
each other in a vacuum atmosphere, and hence the gap
90 obtained thereby is in a vacuum state.
[0084] The first inlet 12c serving as the inlet for the
water is formed in a lower left portion of the third plate
member 130 on the radiator 12 side (in this case, on the
front side), and communicates with the first inlet header
13c. The inlet water pipe 35 is connected to the first inlet
12c. The first outlet 12d serving as the outlet for the water
is formed in an upper left portion of the third plate member
130 on the radiator 12 side, and communicates with the
first outlet header 13d. The outlet water pipe 33 is con-
nected to the first outlet 12d. The second inlet 12a serving
as the inlet for the high-temperature refrigerant is formed
in an upper right portion of the third plate member 130
on the radiator 12 side, and communicates with the sec-
ond inlet header 13a. The discharge refrigerant pipe 16
is connected to the second inlet 12a. The second outlet
12b serving as the outlet for the high-temperature refrig-
erant is formed in a lower right portion of the third plate
member 130 on the radiator 12 side, and communicates
with the second outlet header 13b. The high-temperature
refrigerant pipe 17a is connected to the second outlet
12b. Moreover, the third inlet 22c serving as the inlet for
the low-temperature refrigerant is formed in a lower left
portion of the third plate member 130 on the economizer
22 side (in this case, the rear side), and communicates
with the third inlet header 23c. The injection pipe 21b or
the intake refrigerant pipe 19a is connected to the third
inlet 22c. The third outlet 22d serving as the outlet for the
low-temperature refrigerant is formed in an upper left por-
tion of the third plate member 130 on the economizer 22
side, and communicates with the third outlet header 23d.
The injection pipe 21b or the intake refrigerant pipe 19b
is connected to the third outlet 22d. The fourth inlet 22a
serving as the inlet for the high-temperature refrigerant
is formed in an upper right portion of the third plate mem-

ber 130 on the economizer 22 side, and communicates
with the fourth inlet header 23a. The high-temperature
refrigerant pipe 17a is connected to the fourth inlet 22a.
The fourth outlet 22b serving as the outlet for the high-
temperature refrigerant is formed in a lower right portion
of the third plate member 130 on the economizer 22 side,
and communicates with the fourth outlet header 23b. The
high-temperature refrigerant pipe 17b is connected to the
fourth outlet 22b. In this case, the third plate members
130 that constitute the casing 43 are formed of a metal
material.
[0085] In this case, the third plate members 130 of the
casing 43 are disposed to sandwich the radiator 12, the
economizer 22, and the heat insulating part 44 in the
front-rear direction, and are joined to the radiator 12, the
economizer 22, and the heat insulating part 44. For ex-
ample, the casing 43 is joined to the radiator 12, the econ-
omizer 22, and the heat insulating part 44 simultaneously
with forming the radiator 12, the economizer 22, and the
heat insulating part 44 by stacking predetermined num-
bers of the first to fourth plate members 110 to 140 in a
predetermined order, and then joining the plate members
and the casing 43 by joining processing, such as vacuum
brazing, welding, or bolt fastening.
[0086] Also in the integral heat exchanger 20 having
the above-described configuration, like the above-de-
scribed embodiment and Modification B, the water is
heated through heat exchange with the high-temperature
refrigerant and the high-temperature refrigerant radiates
heat in the radiator 12, and the low-temperature refrig-
erant is heated through heat exchange with the high-
temperature refrigerant and the high-temperature refrig-
erant radiates heat in the economizer 22.

<E>

[0087] Also in the above-described Modification D (in
which the economizer 22 that cools the high-temperature
refrigerant using the low-temperature refrigerant flowing
through the injection pipe 21 is employed), like Modifica-
tion A (see Figs. 9, 3, 10, 5, and 11 to 14), as illustrated
in Figs. 23, 21, and 24, the high-temperature refrigerant
pipe 17a that sends the high-temperature refrigerant
whose heat has been radiated in the radiator 12 to the
economizer 22 may be included in the integral heat ex-
changer 20 together with the branch portion to the injec-
tion pipe 21a.
[0088] In this case, a fourth flow path 81a included in
the fourth flow paths 81 that constitute the economizer
22 and being adjacent to the heat insulating part 44 on
the rear side functions as the communication portion 45.
Specifically, the opening 120b is not formed to inhibit a
space of a lower right portion of the second plate member
120 that forms the fourth flow path 81a from communi-
cating with the fourth outlet header 23b, and an opening
141 is formed in the heat insulating part 44 (in this case,
the fourth plate member 140) to extend therethrough in
the front-rear direction in a state not communicating with
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the gap 90, to allow the fourth flow path 81a being adja-
cent to the heat insulating part 44 on the rear side and
the second outlet header 13b to communicate with each
other. Accordingly, the fourth flow path 81a included in
the fourth flow paths 81 that constitute the economizer
22 and being adjacent to the heat insulating part 44 on
the rear side forms a flow path (corresponding to the flow
path 96 of Modification A) that allows the second outlet
header 13b of the radiator 12 and the fourth inlet header
23a of the economizer 22 to communicate with each oth-
er. Hence, the fourth inlet 22a, which has been formed
in the above-described Modification D, is not formed in
the upper right portion of the third plate member 130 on
the economizer 22 side (in this case, on the rear side).
[0089] Also in the integral heat exchanger 20 having
the above-described configuration, like the above-de-
scribed Modification A, the water is heated through heat
exchange with the high-temperature refrigerant and the
high-temperature refrigerant radiates heat in the radiator
12, and the low-temperature refrigerant is heated through
heat exchange with the high-temperature refrigerant and
the high-temperature refrigerant radiates heat in the
economizer 22.

<F>

[0090] Also in the above-described Modification D (the
case in which the economizer 22 that cools the high-
temperature refrigerant using the low-temperature refrig-
erant flowing through the intake refrigerant pipe 19 is
employed), like Modification C (see Figs. 18, 3, 19, 17,
and 11 to 14), as illustrated in Figs. 25, 21, and 26, the
high-temperature refrigerant pipe 17a that sends the
high-temperature refrigerant whose heat has been radi-
ated in the radiator 12 to the economizer 22 may be in-
cluded in the integral heat exchanger 20 together with
the branch portion to the injection pipe 21a.
[0091] In this case, the fourth flow path 81a included
in the fourth flow paths 81 that constitute the economizer
22 and being adjacent to the heat insulating part 44 on
the rear side functions as the communication portion 45.
Specifically, the opening 120b is not formed to inhibit a
space of a lower right portion of the second plate member
120 that forms the fourth flow path 81a from communi-
cating with the fourth outlet header 23b, and the opening
141 is formed in the heat insulating part 44 (in this case,
the fourth plate member 140) to extend therethrough in
the front-rear direction in a state not communicating with
the gap 90, to allow the fourth flow path 81a being adja-
cent to the heat insulating part 44 on the rear side and
the second outlet header 13b to communicate with each
other. Accordingly, the fourth flow path 81a included in
the fourth flow paths 81 that constitute the economizer
22 and being adjacent to the heat insulating part 44 on
the rear side forms a flow path (corresponding to the flow
path 96 of Modification A) that allows the second outlet
header 13b of the radiator 12 and the fourth inlet header
23a of the economizer 22 to communicate with each oth-

er. Hence, the second outlet 12b, which has been formed
in the above-described Modification D, is not formed in
the lower right portion of the third plate member 130 on
the radiator 12 side (in this case, on the front side), and
the fourth inlet 22a, which has been formed in the above-
described Modification D, is not formed in the upper right
portion of the third plate member 130 on the economizer
22 side (in this case, the rear side).
[0092] Also in the integral heat exchanger 20 having
the above-described configuration, like the above-de-
scribed Modification C, the water is heated through heat
exchange with the high-temperature refrigerant and the
high-temperature refrigerant radiates heat in the radiator
12, and the low-temperature refrigerant is heated through
heat exchange with the high-temperature refrigerant and
the high-temperature refrigerant radiates heat in the
economizer 22.

<G>

[0093] In the above-described embodiment and mod-
ifications, the heat insulating part 44 is formed by the gap
90 through which the refrigerant and the water do not
flow. However, it is not limited thereto.
[0094] For example, as illustrated in Fig. 27, in the con-
figuration of Modification D, a ceramic material 90a
whose thermal conductivity is lower than that of a material
(in this case, a metal material) that constitutes a portion
through which the refrigerant and the fluid to be heated
flow (in this case, the plate members 110 and 120) may
be provided in the gap 90.
[0095] Moreover, as illustrated in Fig. 28, the ceramic
material 90a may be directly provided between the econ-
omizer 22 and the radiator 12 instead of providing the
gap 90 between the economizer 22 and the radiator 12.
[0096] Note that, for the material 90a having a lower
thermal conductivity than that of a material that consti-
tutes the portion through which the refrigerant and the
fluid to be heated flow, a resin material or a rubber ma-
terial may be used. Moreover, the configuration having
the heat insulating part 44 using such a material having
a low thermal conductivity is not limited to the configura-
tion of Modification D, another embodiment and another
modification may employ the configuration.

<H>

[0097] In the above-described embodiment and mod-
ifications, the water is used as the fluid to be heated that
is heated by the refrigerant in the radiator 12. However,
it is not limited thereto. The fluid to be heated may be
other fluids such as brine.

<I>

[0098] In the above-described embodiment and Mod-
ifications A to C, the first flow paths 51 of the radiator 12,
and the third flow paths 71 of the economizer 22 have
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the meandering shapes. However, it is not limited thereto.
The first and third flow paths 51 and 71 may have other
shapes such as straight shapes.

<J>

[0099] In the above-described embodiment and Mod-
ifications A to C, the second flow paths 61 of the radiator
12 and the fourth flow paths 81 of the economizer 22
have the shapes folded back left and right at three posi-
tions. However, it is not limited thereto, and the number
of folded back positions may be two or four, or no folded
back portion may be provided. Moreover, the second flow
paths 61 and the fourth flow paths 81 may have mean-
dering shapes like the first flow paths.

<K>

[0100] The arrangement of the outlets and inlets 12a
to 12d, and 22a to 22d of the radiator 12 and the econ-
omizer 22 is not limited to those of the above-described
embodiment and modifications, and appropriate ar-
rangement may be employed in accordance with the con-
figurations of flow paths.
[0101] The embodiment of the present disclosure has
been described above, and it is understood that the em-
bodiment and details can be modified in various ways
without departing from the idea and scope of the present
disclosure described in the claims.

Industrial Applicability

[0102] The present disclosure is widely applicable to
a heat pump system including a refrigerant circuit includ-
ing an economizer.

Reference Signs List

[0103]

1 heat pump system
10 refrigerant circuit
11 compressor
12 radiator
13 expansion mechanism
14 evaporator
20 integral heat exchanger
22 economizer
32 use-side equipment
44 heat insulating part
90 gap
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cation Publication No. 2952832

Claims

1. A heat pump system (1) comprising:

a refrigerant circuit (10) constituted by connect-
ing a compressor (11) that compresses a refrig-
erant, a radiator (12) that cools the refrigerant
compressed in the compressor using a fluid to
be heated, an expansion mechanism (13) that
decompresses the refrigerant cooled in the ra-
diator, and an evaporator (14) that evaporates
the refrigerant decompressed in the expansion
mechanism; and
an economizer (22) that is provided in the refrig-
erant circuit and that further cools the refrigerant
cooled in the radiator using the refrigerant flow-
ing through the refrigerant circuit,
wherein the economizer constitutes an integral
heat exchanger (20) in which the economizer
and the radiator are integrated with each other,
and
wherein the integral heat exchanger includes a
heat insulating part (44) between the economiz-
er and the radiator.

2. The heat pump system according to Claim 1, wherein
the heat insulating part is constituted by a material
having a lower thermal conductivity than a thermal
conductivity of a material that constitutes a portion
through which the refrigerant and the fluid to be heat-
ed flow in the integral heat exchanger.

3. The heat pump system according to Claim 1, wherein
the heat insulating part is constituted by a gap (90)
that is provided between the radiator and the econ-
omizer and through which the refrigerant and the flu-
id to be heated do not flow.

4. The heat pump system according to Claim 3, wherein
the gap is in a vacuum state.

5. The heat pump system according to Claim 4, wherein
the integral heat exchanger is formed by vacuum
brazing or diffusion bonding.

6. The heat pump system according to any one of
Claims 1 to 5, wherein the integral heat exchanger
is a micro-flow-path heat exchanger.

7. The heat pump system according to any one of
Claims 1 to 6 further comprising use-side equipment
(32) that heats inside of a room using the fluid to be
heated that has been heated through heat exchange
with the refrigerant in the radiator.
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