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(67)  There is disclosed a microtube type heat ex-
changer which can suppress a pressure loss in a refrig-
erant inlet pipe, suitably distribute a refrigerant and fur-
ther enlarge a heat exchange area. In an evaporator 4
(the heat exchanger), both ends of a plurality of micro-
tubes 13 are communicated with each other by a pair of

FI

distributors 11 and 12, and carbon dioxide is used as a
refrigerant, the heat exchanger comprises a refrigerant
inlet pipe 17 connected to the distributor 11, and the dis-
tributor 11 is allowed to communicate with the refrigerant
inlet pipe 17 by a plurality of passages 21A.

G. 2

22A 18

17 21A
A 22121, i o 222 ‘?A
| | / / (W I
27— e J [ \ OSSN 2
11c - [ < T 11
14—f 14
4~ =
- =13
13— F
[ / S [ f ]
| / | f
13 1'2 12A 13 13

Printed by Jouve, 75001 PARIS (FR)



10

15

20

25

30

35

40

45

50

55

EP 2 982 924 A1
Description
BACKGROUND OF THE INVENTION
Field of the Invention
[0001] The present invention relates to a heat exchanger constituted of a plurality of microtubes.
Background Art

[0002] Heretofore, as this type of heat exchanger constituting a refrigerant circuit of a heat pump apparatus, various
types of heat exchangers such as a fin and tube type heat exchanger and a microtube type heat exchanger have been
used. The former fin and tube type heat exchanger has a constitution in which fins made of aluminum or the like are
pressed or brazed to a pipe made of copper or the like.

[0003] On the other hand, the latter microtube type heat exchanger is a parallel flow type heat exchanger in which a
plurality of flat tubes (microtubes) comprising a plurality of micro passages and made of aluminum are disposed in a
horizontal direction and fins also made of aluminum are brazed to a portion between the respective microtubes. In recent
years, to cope with global environmental problems, it has been suggested that carbon dioxide (CO,) is used as a
refrigerant also in this type of heat pump apparatus. In this case, however, the refrigerant circuit is used in a supercritical
state on a high pressure side, and for this reason or the like, an efficiency of the heat pump apparatus deteriorates.
Therefore, for the purpose of achieving a high performance of the heat exchanger, this microtube type heat exchanger
is used as an evaporator (e.g., see Patent Document 1).

[0004] FIG. 13 shows such a conventional microtube type heat exchanger 100. The heat exchanger 100 is constituted
of a pair of distributors 101 and 102 disposed in parallel to vertically face each other, a plurality of microtubes 103 each
of which is disposed in a vertical direction between both the distributors 101 and 102 and which are arranged in a right-
left direction, and heat exchanging fins 104 attached to each portion between the respective microtubes 103.

[0005] Both the distributors 101 and 102 are connected to upper and lower ends of each of the microtubes 103,
whereby refrigerant flow channels having micro diameters and included in the respective microtubes 103 communicate
with one another at the upper and lower ends. Additionally, the inside of the upper distributor 101 is partitioned by a
partition member 101A attached to a position corresponding to a portion between the microtube 103 of a predetermined
number counted from the left and the microtube 103 on the right side, and further, the inside of the distributor 101 is
also partitioned by a partition member 101B attached to a position corresponding to a portion between the microtube
103 of a predetermined number counted from the right and the microtube 103 on the left side. Furthermore, the inside
of the lower distributor 102 is also partitioned by a partition member 102A attached to a position corresponding to a
portion between the two microtubes 103 of a middle of the right-left direction (FIG. 13 perspectively shows the respective
partition members 101A, 101B, and 102A).

[0006] Furthermore, a refrigerant inlet pipe 107 is connected to an upper surface of a position corresponding to the
left side of the partition member 101A of the distributor 101, and the refrigerant inlet pipe 107 is connected to an unshown
expansion valve (throttle means). In addition, a refrigerant outlet pipe 108 is connected to an upper surface of a position
corresponding to the right side of the partition member 101B of the distributor 101, and the refrigerant outlet pipe 108
is connected to a suction side of an unshown compressor.

[0007] Consequently, arefrigerant allowed to flow into the distributor 101 from the refrigerant inlet pipe 107 of the heat
exchanger 100 is distributed to enter the respective microtubes 103 on the left side from the partition member 101A,
and passes the refrigerant flow channels in the microtubes 103 to flow into the distributor 102. The refrigerant allowed
to flow into the distributor 102 is distributed to enter the microtubes 103 on the right side from the microtubes 103
mentioned above and on the left side from the partition member 102A, and passes the refrigerant flow channels in the
microtubes 103 to flow into the distributor 101 on the right side from the partition member 101A.

[0008] The refrigerant allowed to flow into the distributor 101 is distributed to enter the microtubes 103 on the left side
from the partition member 101B, and passes the refrigerant flow channels in the microtubes 103 to flow into the distributor
102 on the right side from the partition member 102A. The refrigerant allowed to flow into the distributor 102 is distributed
to enter the microtubes 103 further on the right side, and passes the refrigerant flow channels in the microtubes 103 to
flow into the distributor 101 on the right side from the partition member 101B. The refrigerant evaporated while flowing
through such a route and allowed to flow into the distributor 101 joins the flow in the refrigerant outlet pipe 108 to flow
out from the heat exchanger 100.

[Patent Document 1] Jpn. Pat. Applin. Publication No. 2008-292022
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SUMMARY OF THE INVENTION

[0009] As described above, in a conventional microtube type heat exchanger 100, a refrigerant inlet pipe 107 and a
refrigerant outlet pipe 108 are attached to an upper surface of a distributor 101. On the other hand, as the distributor
101 or a distributor 102, a small-diameter thick pipe is used from a relation of pressure resistance, and hence, it is difficult
to increase an inner diameter (a flow channel sectional area) of the refrigerant inlet pipe 107 or the refrigerant outlet
pipe 108 connected to the distributor. As a result, there has been the problem that a pressure loss in the refrigerant inlet
pipe 107 or the refrigerant outlet pipe 108, especially the pressure loss of the refrigerant inlet pipe enlarges and that a
performance deteriorates.

[0010] In addition, upper ends of respective microtubes 103 are inserted and connected into the distributor 101 from
a lower surface of the distributor 101. Furthermore, the refrigerant inlet pipe 107 and the refrigerant outlet pipe 108 are
also inserted and connected into the distributor 101, and hence when the pipes are not connected to the distributor 101
from an upper surface thereof, the pipes disadvantageously interfere with the microtubes 103.

[0011] However, when the refrigerant inlet pipe 107 and the refrigerant outlet pipe 108 are attached to the upper
surface of the distributor 101, a vertical dimension of the heat exchanger 100 enlarges as much as a dimension of the
refrigerant inlet pipe 107 or the refrigerant outlet pipe 108. Therefore, a vertical dimension of the microtube 103 in which
heat exchange between a refrigerant and air is actually performed has to be accordingly made smaller, and there has
been the problem that a heat exchange area disadvantageously reduces.

[0012] Furthermore, when the heat exchanger 100 is used as an outdoor machine of a heat pump apparatus, the heat
exchanger becomes a comparatively large type, and hence in the conventional refrigerant inlet pipe 107 and refrigerant
outlet pipe 108, there has also been the problem that distribution or joining of the refrigerant in the distributor 101,
especially the distribution deteriorates.

[0013] The presentinvention has been developed to solve such conventional technical problems, and an object thereof
is to provide a microtube type heat exchanger which can suppress a pressure loss in a refrigerant inlet pipe, suitably
distribute a refrigerant and further enlarge a heat exchange area.

[0014] In the heat exchanger of the present invention, both ends of a plurality of microtubes are communicated with
each other by a pair of distributors, and carbon dioxide is used as a refrigerant. The heat exchanger comprises a
refrigerant inlet pipe connected to the distributor, and is characterized in that the distributor is allowed to communicate
with the refrigerant inlet pipe by a plurality of passages.

[0015] The heat exchanger of the second invention is characterized in that in the above invention, the heat exchanger
comprises a refrigerant outlet pipe connected to the distributor, and the distributor is allowed to communicate with the
refrigerant outlet pipe by a plurality of passages.

[0016] The heat exchanger of the third invention is characterized in that in the above invention, a total of refrigerant
flow channel sectional areas of the respective passages which allow the distributor to communicate with the refrigerant
inlet pipe is not less than a flow channel sectional area in the refrigerant inlet pipe, and a total of refrigerant flow channel
sectional areas of the respective passages which allow the distributor to communicate with the refrigerant outlet pipe is
not less than a flow channel sectional area in the refrigerant outlet pipe.

[0017] The heatexchanger of the fourth invention is characterized in thatin the second or third invention, the refrigerant
inlet pipe and the refrigerant outlet pipe are constituted of pipes having smaller outer diameters than the distributor.
[0018] The heat exchanger of the fifth invention is characterized in that in the second to fourth inventions, each of the
passages is disposed to correspond to a space between the adjacent microtubes.

[0019] The heat exchanger of the sixth invention is characterized in that in the second to fifth inventions, a plurality of
holes are made in the distributor, the refrigerant inlet pipe and the refrigerant outlet pipe, respectively, the respective
holes communicate with a plurality of pipes, and the passages are disposed in the respective pipes.

[0020] The heat exchanger of the seventh invention is characterized in that in the second to fifth inventions, a plurality
of holes are made in the distributor, the refrigerant inlet pipe and the refrigerant outlet pipe, respectively, and connecting
members in which a plurality of passages that allow communication of the respective holes are formed are interposed
between the distributor and the refrigerant inlet pipe and between the distributor and the refrigerant outlet pipe.

[0021] The heat exchanger of the eighth invention is characterized in that in the second to seventh inventions, on the
side of a surface of the distributor which is perpendicular to a surface of the distributor which is connected to the
microtubes, the refrigerant inlet pipe and the refrigerant outlet pipe are disposed, and are allowed to communicate with
the distributor by a plurality of passages.

[0022] The heat exchanger of the ninth invention is characterized in that in the above respective inventions, heat
exchanging fins are attached along the respective microtubes.

[0023] According to the present invention, in a heat exchanger, both ends of each of a plurality of microtubes are
allowed to communicate with each other by a pair of distributors, and carbon dioxide is used as a refrigerant, the heat
exchanger comprises a refrigerant inlet pipe connected to the distributor, and the distributor is allowed to communicate
with the refrigerant inlet pipe by a plurality of passages, so that when the refrigerant flows into the distributor from the
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refrigerant inlet pipe, the refrigerant is distributed by the plurality of passages.

[0024] In consequence, it is possible to suppress a pressure loss in the refrigerant inlet pipe, and the refrigerant is
smoothly and suitably distributed to the microtubes in the distributor, so that a performance of the heat exchanger can
remarkably improve.

[0025] Accordingtothe second invention, in addition to the above invention, the heat exchanger comprises arefrigerant
outlet pipe connected to the distributor, and the distributor is allowed to communicate with the refrigerant outlet pipe by
a plurality of passages, so that also when the refrigerant flows into the refrigerant outlet pipe from the distributor, the
refrigerant passes through the plurality of passages to flow into the refrigerant outlet pipe, thereby joining the flow.
[0026] In consequence, the refrigerant from the distributor smoothly and suitably joins the flow in the refrigerant outlet
pipe, the pressure loss in the refrigerant outlet pipe is suppressed, and the performance of the heat exchanger can
further improve.

[0027] Inthis case, asin the third invention, a total of refrigerant flow channel sectional areas of the respective passages
which allow the distributor to communicate with the refrigerant inlet pipe is not less than a flow channel sectional area
in the refrigerant inlet pipe, and a total of refrigerant flow channel sectional areas of the respective passages which allow
the distributor to communicate with the refrigerant outlet pipe is not less than a flow channel sectional area in the
refrigerant outlet pipe. In this case, for example, also when the refrigerant inlet pipe and the refrigerant outlet pipe are
constituted of pipes having smaller outer diameters than the distributor as in the fourth invention, itis possible to effectively
suppress a pressure loss in the refrigerant inlet pipe and the refrigerant outlet pipe, and it is also possible to further
smoothen the distribution of the refrigerant.

[0028] Furthermore, as in the fifth invention, each of the passages is disposed to correspond to a space between the
adjacent microtubes. In this case, for example, also when a plurality of holes are made in the distributor, the refrigerant
inlet pipe and the refrigerant outlet pipe, respectively, the respective holes communicate with a plurality of pipes and
passages are disposed in the respective pipes as in the sixth invention, interference of the pipes constituting the passages
with the microtubes does not occur.

[0029] In consequence, a degree of freedom increases in setting of positions of the refrigerant inlet pipe and the
refrigerant outlet pipe to the distributor. For example, when on the side of a surface of the distributor which is perpendicular
to a surface of the distributor which is connected to the microtubes, the refrigerant inlet pipe and the refrigerant outlet
pipe are disposed, and are allowed to communicate with the distributors by a plurality of passages as in the eighth
invention, the refrigerant inlet pipe and the refrigerant outlet pipe are not positioned in a longitudinal direction of each
microtube, and thus, a length dimension of the microtube is increased. Consequently, it is possible to enlarge a heat
exchange area of the heat exchanger corresponding to the microtubes to which fins are attached as in the ninth invention.
In consequence, the performance of the heat exchanger can further improve.

[0030] In addition, as in the seventh invention, a plurality of holes are made in the distributor, the refrigerant inlet pipe
and the refrigerant outlet pipe, respectively, and connecting members in which a plurality of passages that allow com-
munication of the respective holes are formed are interposed between the distributor and the refrigerant inlet pipe and
between the distributor and the refrigerant outlet pipe. In this case, assembling properties can improve as compared
with a case where the holes of the distributors, the refrigerant inlet pipe and the refrigerant outlet pipe are allowed to
communicate by a plurality of pipes as in the fourth invention.

BRIEF DESCRIPTION OF THE DRAWINGS
[0031]

FIG. 1 is a refrigerant circuit diagram of a heat pump apparatus of one embodiment to which a heat exchanger of
the present invention is applied;

FIG. 2 is a front view of an evaporator of FIG. 1 of one embodiment of the heat exchanger of the present invention
(Embodiment 1);

FIG. 3 is a side view of the evaporator of FIG. 2;

FIG. 4 is an enlarged longitudinal front view of a main part of the evaporator of FIG. 2;

FIG. 5 is a front view of the evaporator of FIG. 1 of another embodiment of the heat exchanger of the present
invention (Embodiment 2);

FIG. 6 is a side view of the evaporator of FIG. 5;

FIG. 7 is a plan view of the evaporator of FIG. 5;

FIG. 8 is an enlarged sectional plan view of a main part of the evaporator of FIG. 5;

FIG. 9 is a front view of the evaporator of FIG. 1 of still another embodiment of the heat exchanger of the present
invention (Embodiment 3);

FIG. 10 is a side view of the evaporator of FIG. 9;

FIG. 11 is a plan view of the evaporator of FIG. 9;
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FIG. 12 is an enlarged sectional plan view of a main part of the evaporator of FIG. 9; and
FIG. 13 is a front view of a conventional microtube type heat exchanger.

DESCRIPTION OF THE PREFERRED EMBODIMENTS
[0032] Hereinafter, embodiments of the present invention will be described in detail with reference to the drawings.
[Embodiment 1]

[0033] FIG. 1 is a refrigerant circuit diagram of a heat pump apparatus illustrated to explain the present invention. In
this drawing, reference numeral 1 is a compressor, and a discharge side of the compressor 1 is connected to a gas
cooler 2. An outlet side of the gas cooler 2 is connected to an expansion valve 3 (may be a capillary tube) as a pressure
reducing device, and an outlet side of the expansion valve 3 is connected to an evaporator 4 which is a heat exchanger
of an embodiment of the present invention. A structure of the evaporator 4 will be described later in detail, but the
evaporator is made of aluminum and disposed in an unshown outdoor machine. Furthermore, an outlet side of the
evaporator 4 is connected to a suction side of the compressor 1 to constitute a refrigerant circuit 7 of the heat pump
apparatus.

[0034] Furthermore, a predetermined amount of carbon dioxide (CO,) is enclosed as a refrigerant in the refrigerant
circuit 7. When the compressor 1 is operated, the refrigerant (carbon dioxide) is compressed to obtain a high-temperature
high-pressure gas state, and the refrigerant is discharged from the discharge side to flow into the gas cooler 2. In the
gas cooler 2, an unshown circulation circuit of warm water-generating water or brine is disposed in a heat exchange
relation, and the gas refrigerant allowed to flow into the gas cooler 2 performs heat exchange with the water or brine in
the circulation circuit to radiate heat, followed by heating for use in warm water generation or the like.

[0035] Therefrigerantdoes notcondense inthe gas cooler 2 but remains in a supercritical state, and has a temperature
lowered, and the refrigerant flows out from the gas cooler 2 to flow into the expansion valve 3. In the expansion valve
3, a pressure of the refrigerant is reduced to transit to a liquid phase, and the refrigerant flows into the evaporator 4 to
evaporate. Outside air is passed through the evaporator 4 by an air blower 8, and the refrigerant evaporates to pump
up the heat from the outside air (a heat pump). Furthermore, the gas refrigerant evaporated in the evaporator 4 is sucked
into the compressor 1 again to repeat this circulation.

[0036] Next, a constitution of the evaporator 4 which is the heat exchanger of this embodiment (Embodiment 1) will
be described with reference to FIG. 2 to FIG. 4. The evaporator (heat exchanger) 4 is constituted of a pair of distributors
11 and 12 disposed in parallel to vertically face each other and each including a pipe having a predetermined inner
space volume, a plurality of microtubes 13 each of which is disposed in a vertical direction along a space between both
the distributors 11 and 12 and which are arranged in a right-left direction, and heat exchanging fins 14 attached to each
portion between the microtubes 13.

[0037] The respective microtubes 13 are disposed via a predetermined space, an upper end of each microtube enters
the distributor 11 to be connected thereto, and the microtubes communicate with one another in a space of the distributor
11. In addition, a lower end of each microtube 13 enters the distributor 12 to be connected thereto, and the microtubes
communicate with one another in a space of the distributor 12.

[0038] As the distributors 11 and 12, thick pipes each having a small diameter are used from a relation of pressure
proof. Furthermore, both the distributors 11 and 12 are connected to the upper and lower ends of each microtube 13.
In consequence, refrigerant flow channels each having a micro diameter in the respective microtubes 13 communicate
with one another at their upper and lower ends.

[0039] In addition, the inside of the upper distributor 11 is partitioned by a partition member 11A attached to a position
corresponding to a portion above a space between the microtube 13 of a predetermined number counted from the left
(one side) and the microtube 13 on the right side (the other side), and further, the inside of the distributor 11 is also
partitioned by a partition member 11B attached to a position corresponding to a portion above a space between the
microtube 13 of a predetermined number counted from the right and the microtube 13 on the left side. Additionally, the
inside of the lower distributor 12 is also partitioned by a partition member 12A attached to a position corresponding to
a portion under a space between the two microtubes 13 of a middle of the right-left direction (FIG. 2 perspectively shows
the respective partition members 11A, 11B, and 12A).

[0040] Furthermore, a refrigerant inlet pipe 17 communicates to be connected to an upper surface of a position cor-
responding to the left side (one side) of the partition member 11A of the distributor 11. The refrigerant inlet pipe 17 is
constituted of a pipe having smaller outer and inner diameters than the distributor 11, a right end (the other end) of the
refrigerant inlet pipe is closed, and a left end of the refrigerant inlet pipe 17 is opened to connect this left end opening
(one end opening) to the expansion valve 3 of FIG. 1. In addition, a refrigerant outlet pipe 18 communicates to be
connected to an upper surface of a position corresponding to the right side (the other side) of the partition member 11B
of the distributor 11. The refrigerant outlet pipe 18 is also constituted of a pipe having smaller outer and inner diameters
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than the distributor 11, a left end (one end) of the refrigerant outlet pipe is closed, and a right end thereof is opened to
connect this right end opening (the other end opening) to the suction side of the compressor 1 of FIG. 1.

[0041] Additionally, in this embodiment, the distributor 11 and the refrigerant inlet pipe 17, and the distributor 11 and
the refrigerant outlet pipe 18 communicated to be connected by a plurality of thin pipes 21 and 22, respectively.
[0042] In this case, as enlarged and shown in FIG. 4, in a lower surface of the refrigerant inlet pipe 17, a plurality of
(eight in the embodiment) small-diameter holes 17A are made via a predetermined space in a longitudinal direction of
the pipe, and also in an upper surface of the distributor 11 on the left side from the partition member 11A, a plurality of
(similarly eight) small-diameter holes 11C are made via a predetermined space in the longitudinal direction. At this time,
in the upper surface of the distributor 11 on the left side from the partition member 11A, the respective holes 11C are
formed via a predetermined space along approximately the whole region of the longitudinal direction of the distributor.
[0043] Additionally, similarly to the case of the refrigerant inlet pipe 17 shown in FIG. 4, also in a lower surface of the
refrigerant outlet pipe 18, a plurality of (eight in the embodiment) small-diameter holes 18A are made via a predetermined
space in a longitudinal direction of the pipe, and also in an upper surface of the distributor 11 on the right side from the
partition member 11B, a plurality of (similarly eight) small-diameter holes 11D are made via a predetermined space in
the longitudinal direction of the distributor. At this time, in the upper surface of the distributor 11 on the right side from
the partition member 11B, the respective holes 11D are formed via a predetermined space along approximately the
whole region of the longitudinal direction of the distributor.

[0044] Furthermore, both ends (upper and lower ends) of each of the pipes 21 enter each hole 17A of the refrigerant
inlet pipe 17 and each hole 11C of the distributor 11 to be connected (brazed) thereto, respectively, and the respective
pipes 21 are attached along a space between the refrigerant inlet pipe 17 and the distributor 11. In the plurality of pipes
21, passages 21A are constituted, respectively, and the plurality of passages 21A allow the inside of the distributor 11
on the left side from the partition member 11A to communicate with the inside of the refrigerant inlet pipe 17. In addition,
both ends (upper and lower ends) of each of the pipes 22 enter each hole 18A of the refrigerant outlet pipe 18 and each
hole 11D of the distributor 11 to be connected (brazed) thereto, respectively, and the respective pipes 22 are attached
along a space between the refrigerant outlet pipe 18 and the distributor 11. In the plurality of pipes 22, passages 22A
are constituted, respectively, and the plurality of passages 22A allow the inside of the distributor 11 on the right side
from the partition member 11B to communicate with the inside of the refrigerant outlet pipe 18.

[0045] In this case, as shown in FIG. 4, each of the pipes 21 which allow the refrigerant inlet pipe 17 to communicate
with the distributor 11 corresponds to a portion above a space between the microtube 13 under the pipe and the adjacent
microtube 13. In addition, each of the pipes 22 which allow the refrigerant outlet pipe 18 to communicate with the
distributor 11 corresponds to a portion above a space between the microtube 13 under the pipe and the adjacent
microtube 13.

[0046] In addition, dimensions of the respective pipes 21 and 22 are set so that a total of refrigerant flow channel
sectional areas of the passages 21A in the respective pipes 21 (the total of those of the eight passages) is not less than
a flow channel sectional area in the refrigerant inlet pipe 17, and a total of refrigerant flow channel sectional areas of
the passages 22A in the respective pipes 22 (the total of those of the eight passages) is not less than a flow channel
sectional area in the refrigerant outlet pipe 18.

[0047] Next, aflow of the refrigerantin the evaporator 4 according to the abovementioned constitution will be described.
The refrigerant passed through the expansion valve 3 flows into the refrigerant inlet pipe 17 of the evaporator 4 (the
heat exchanger) from the left end thereof. The refrigerant allowed to flow into the refrigerant inlet pipe 17 is distributed
to enter the plurality of pipes 21, and passes the passages 21A in the respective pipes 21 to flow from the upside into
the distributor 11 on the left side from the partition member 11A. At this time, the respective pipes 21 are disposed along
approximately the whole region of the longitudinal direction of the distributor 11 on the left side from the partition member
11A, and hence the refrigerant substantially equally flows into the whole region of the longitudinal direction of the
distributor 11 on the left side from the partition member 11A.

[0048] The refrigerant allowed to flow into the distributor 11 on the left side from the partition member 11A in this
manner is distributed to flow into the respective microtubes 13 connected to the left side from the partition member 11A,
flows down through the refrigerant flow channels of the respective microtubes 13, and flows into the distributor 12. The
refrigerant allowed to flow into the distributor 12 is distributed to flow into the microtubes 13 on the right side from the
above microtubes 13 (the microtubes 13 in which the refrigerant flows down) and on the left side from the partition
member 12A, and rises through the refrigerant flow channels of the microtubes 13 to flow into the distributor 11 on the
right side from the partition member 11A.

[0049] The refrigerant allowed to flow into the distributor 11 is distributed to enter the microtubes 13 on the right side
from the above microtubes 13 (the microtubes 13 through which the refrigerant has risen) and on the left side from the
partition member 11B, and flows down through the refrigerant flow channels of the microtubes 13 to flow into the distributor
12 on the right side from the partition member 12A. The refrigerant allowed to flow into the distributor 12 is distributed
to enter the microtubes 13 further on the right side from the above microtubes (the microtubes 13 in which the refrigerant
has flowed down), and rises through the refrigerant flow channels of the microtubes 13 to flow into the distributor 11 on
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the right side from the partition member 11B.

[0050] Asdescribedabove, the refrigerant flows while meandering up and down to evaporate. The outside air is passed
through the evaporator 4 from a direction (a forward direction in the embodiment on a front side of FIG. 2) perpendicular
to the longitudinal direction of the microtube 13 by the air blower 8, and the refrigerant evaporates to absorb the heat
from the outside air (the heat pump). Furthermore, the refrigerant allowed to flow into the distributor 11 on the right side
from the partition member 11B passes the passages 22A in the respective pipes 22 to flow into the refrigerant outlet
pipe 18 from the downside. At this time, the respective pipes 22 are disposed along approximately the whole region of
the longitudinal direction of the distributor 11 on the right side from the partition member 11B, and hence the refrigerant
is substantially equally distributed to enter the passages 22A of the respective pipes 22, and enters the refrigerant outlet
pipe 18 to join the flow. The refrigerant joined in the refrigerant outlet pipe 18 flows out from the right end of the pipe to
be sucked into the compressor 1.

[0051] Asdescribed above in detail, according to the evaporator 4 constituted of the heat exchanger of this embodiment
of the present invention, when the upper and lower ends of the plurality of microtubes 13 are communicated with each
other by the pair of distributors 11 and 12 and carbon dioxide is used as the refrigerant, the evaporator comprises the
refrigerant inlet pipe 17 connected to the distributor 11, and the distributor 11 is allowed to communicate with the
refrigerant inlet pipe 17 by the plurality of passages 21A. Therefore, when the refrigerant flows from the refrigerant inlet
pipe 17 into the distributor 11, the refrigerant is distributed by the plurality of passages 21A.

[0052] In consequence, itis possible to suppress a pressure loss in the refrigerant inlet pipe 17, and the refrigerant is
smoothly and suitably distributed to the microtubes 13 in the distributor 11, so that a performance of the evaporator 4
(the heat exchanger) can remarkably improve.

[0053] Additionally, in the embodiment, the evaporator comprises the refrigerant outlet pipe 18 connected to the
distributor 11, and the distributor 11 is allowed to communicate with the refrigerant outlet pipe 18 by the plurality of
passages 22A, so that when the refrigerant flows into the refrigerant outlet pipe 18 from the distributor 11, the refrigerant
passes through the plurality of passages 22A to flow into the refrigerant outlet pipe 18, thereby joining the flow.

[0054] In consequence, the joining of the refrigerant from the distributor 11 in the refrigerant outlet pipe 18 is smoothly
and suitably performed, and the pressure loss in the refrigerant outlet pipe 18 is suppressed, so that the performance
of the evaporator 4 (the heat exchanger) can further improve.

[0055] In this case, the total of the refrigerant flow channel sectional areas of the respective passages 21A which allow
the distributor 11 to communicate with the refrigerant inlet pipe 17 is not less than the flow channel sectional area in the
refrigerant inlet pipe 17, and the total of the refrigerant flow channel sectional areas of the respective passages 22A
which allow the distributor 11 to communicate with the refrigerant outlet pipe 18 is notless than the flow channel sectional
area in the refrigerant outlet pipe 18. Therefore, also when the refrigerant inlet pipe 17 and the refrigerant outlet pipe 18
are constituted of the pipes having smaller outer and inner diameters than the distributor 11 as in the embodiment, it is
possible to effectively suppress the pressure loss in the refrigerant inlet pipe 17 and the refrigerant outlet pipe 18 and it
is also possible to further smoothen the distribution and joining of the refrigerant.

[0056] Furthermore, each of the passages 21A and 22A is disposed to correspond to the space between the adjacent
microtubes 13. Therefore, as in the embodiment, when the plurality of holes 11C and 11D are made in the distributor
11, the plurality of holes 17A are made in the refrigerant inlet pipe 17 and the plurality of holes 18A are also made in the
refrigerant outlet pipe 18 and when the plurality of pipes 21 allow the respective holes 11C and 17A to communicate
with one another and the plurality of pipes 22 allow the respective holes 11D and 18A to communicate with one another
to constitute the passages 21A and 22A in the pipes 21 and 22, respectively, interference of the pipes 21 and 22
constituting the passages 21A and 22A with the microtubes 13 does not occur. In consequence, a degree of freedom
increases in setting of positions of the refrigerant inlet pipe 17 and the refrigerant outlet pipe 18 to the distributor 11.

[Embodiment 2]

[0057] Next, another embodiment of the heat exchanger of the present invention will be described with reference to
FIG. 5 to FIG. 8. It is to be noted that in the respective drawings, components denoted with the same reference signs
as in FIG. 1 to FIG. 4 perform the same or similar functions. In addition, a heat exchanger of this embodiment is also
used as the evaporator 4 in FIG. 1.

[0058] In this embodiment, a refrigerant inlet pipe 17 communicates to be connected to a front surface (one surface
on an inflow side of air by an air blower 8) of a position corresponding to a left side (one side) of a partition member 11A
of a distributor 11. A right end (the other end) of the refrigerant inlet pipe 17 is also closed, and a left end of the refrigerant
inlet pipe 17 is opened to connect this left end opening (one end opening) to the expansion valve 3 of FIG. 1. Additionally,
in this embodiment, a refrigerant outlet pipe 18 communicates to be connected to a front surface of a position corre-
sponding to a right side (the other side) of a partition member 11B of the distributor 11. A left end (one end) of the
refrigerant outlet pipe 18 is also closed, and a right end thereof is opened to connect this right end opening (the other
end opening) to a suction side of the compressor 1 of FIG. 1.
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[0059] Additionally, also in this embodiment, the distributor 11 and the refrigerant inlet pipe 17, and the distributor 11
and the refrigerant outlet pipe 18 communicate to be connected by a plurality of thin pipes 21 and 22, respectively.
[0060] In this case, as enlarged and shown in FIG. 8, in a rear surface of the refrigerant inlet pipe 17, a plurality of
(eight in the embodiment) small-diameter holes 17A are made via a predetermined space in a longitudinal direction of
the pipe, and also in an front surface of the distributor 11 on the left side from the partition member 11A, a plurality of
(similarly eight) small-diameter holes 11C are made via a predetermined space in the longitudinal direction. At this time,
in the front surface of the distributor 11 on the left side from the partition member 11A, the respective holes 11C are
formed via a predetermined space along approximately the whole region of the longitudinal direction of the distributor.
[0061] Additionally, similarly to the case of the refrigerant inlet pipe 17 shown in FIG. 8, also in a rear surface of the
refrigerant outlet pipe 18, a plurality of (eight in the embodiment) small-diameter holes 18A are made via a predetermined
space in a longitudinal direction of the pipe, and also in a front surface of the distributor 11 on the right side from the
partition member 11B, a plurality of (similarly eight) small-diameter holes 11D are made via a predetermined space in
the longitudinal direction. At this time, in the front surface of the distributor 11 on the right side from the partition member
11B, the respective holes 11D are formed via a predetermined space along approximately the whole region of the
longitudinal direction of the distributor.

[0062] Furthermore, both ends (front and rear ends) of each of the pipes 21 enter each hole 17A of the refrigerant
inlet pipe 17 and each hole 11C of the distributor 11 to be connected (brazed) thereto, respectively, and the respective
pipes 21 are attached along a space between the refrigerant inlet pipe 17 and the distributor 11. In the plurality of pipes
21, passages 21A are constituted, respectively, and the plurality of passages 21A allow the inside of the distributor 11
on the left side from the partition member 11A to communicate with the inside of the refrigerant inlet pipe 17. In addition,
both ends (front and rear ends) of each of the pipes 22 enter each hole 18A of the refrigerant outlet pipe 18 and each
hole 11D of the distributor 11 to be connected (brazed) thereto, respectively, and the respective pipes 22 are attached
along a space between the refrigerant outlet pipe 18 and the distributor 11. In the plurality of pipes 22, passages 22A
are constituted, respectively, and the plurality of passages 22A allow the inside of the distributor 11 on the right side
from the partition member 11B to communicate with the inside of the refrigerant outlet pipe 18. The other constitution is
similar to the constitution shown in FIG. 2 to FIG. 4.

[0063] Asdescribed above, the refrigerantinlet pipe 17 and the refrigerant outlet pipe 18 are connected to the distributor
11, and hence the refrigerant inlet pipe 17 and the refrigerant outlet pipe 18 are disposed on the side of a surface (the
front surface of the distributor 11) perpendicular to a surface (the lower surface) of the distributor 11 which is connected
to the microtubes 13 (see FIG. 5 to FIG. 7). In consequence, the refrigerant inlet pipe 17, the refrigerant outlet pipe 18
and the distributor 11 are arranged upstream and downstream in an air passing direction (from the front to the rear
mentioned above) of the outside air by the air blower 8 mentioned above as shown in FIG. 6. In particular, an outer
diameter of each of the refrigerant inlet pipe 17 and the refrigerant outlet pipe 18 is smaller than that of the distributor
11 as described above, and hence as shown in FIG. 5, the refrigerant inlet pipe 17 and the refrigerant outlet pipe 18 fall
(hide) in a projected area of the distributor 11 in the air passing direction (from the front to the rear) of the outside air by
the air blower 8.

[0064] It is to be noted that also in this embodiment, each of the pipes 21 which allow the refrigerant inlet pipe 17 to
communicate with the distributor 11 corresponds to a position before a space between a microtube 13 positioned on a
lower rear side of the pipe and a microtube 13 adjacent to the microtube as shown in FIG. 8. In addition, each of the
pipes 22 which allow the refrigerant outlet pipe 18 to communicate with the distributor 11 corresponds to a position
before a space between a microtube 13 positioned on a lower rear side of the pipe and a microtube 13 adjacent to the
microtube.

[0065] Additionally, also in this case, dimensions of the respective pipes 21 and 22 are set so that a total of refrigerant
flow channel sectional areas of the passages 21A in the respective pipes 21 (the total of those of the eight passages)
is not less than a flow channel sectional area in the refrigerant inlet pipe 17, and a total of refrigerant flow channel
sectional areas of the passages 22A in the respective pipes 22 (the total of those of the eight passages) is not less than
a flow channel sectional area in the refrigerant outlet pipe 18.

[0066] A flow of the refrigerant in the evaporator 4 of this embodiment according to the abovementioned constitution
will be described. The refrigerant passed through the expansion valve 3 flows into the refrigerant inlet pipe 17 of the
evaporator 4 (the heat exchanger) from the left end thereof. The refrigerant allowed to flow into the refrigerant inlet pipe
17 is distributed to enter the plurality of pipes 21, and passes the passages 21A in the respective pipes 21 to flow from
the front side into the distributor 11 on the left side from the partition member 11A. At this time, the respective pipes 21
are disposed along approximately the whole region of the longitudinal direction of the distributor 11 on the left side from
the partition member 11A, and hence the refrigerant substantially equally flows into the whole region of the longitudinal
direction of the distributor 11 on the left side from the partition member 11A.

[0067] Subsequently, similar to the abovementioned embodiment, the refrigerant flows while meandering up and down
to evaporate. Furthermore, the refrigerant allowed to flow into the distributor 11 on the right side from the partition member
11B passes the passages 22A in the respective pipes 22 to flow into the refrigerant outlet pipe 18 from the rear side. At
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this time, the respective pipes 22 are disposed along approximately the whole region of the longitudinal direction of the
distributor 11 on the right side from the partition member 11B, and hence the refrigerant is substantially equally distributed
to enter the passages 22A of the respective pipes 22, and enters the refrigerant outlet pipe 18 to join the flow. The
refrigerant joined in the refrigerant outlet pipe 18 flows out from the right end thereof to be sucked into the compressor 1.
[0068] As described above, in this embodiment, the refrigerant inlet pipe 17 and the refrigerant outlet pipe 18 are
disposed on the side of the surface (the front surface) of the distributor 11 which is perpendicular to the surface (the
lower surface) of the evaporator which is connected to the microtubes 13, and are allowed to communicate with the
distributor 11 by the plurality of passages 21A and 22A, so that unlike Embodiment 1 and the conventional example
mentioned above, the refrigerant inlet pipe 17 and the refrigerant outlet pipe 18 are not positioned in a longitudinal
direction of the microtubes 13.

[0069] In consequence, a length dimension of the microtube 13 can be increased as much as a dimension of a range
where the refrigerant inlet pipe 17, the refrigerant outlet pipe 18 and the pipes 21 and 22 are present as shown in FIG.
2, and hence a heat exchange area of the evaporator 4 (the heat exchanger) corresponding to the microtubes 13 to
which fins 14 are attached can be enlarged as much as the dimension, so that a performance of the evaporator 4 (the
heat exchanger) can further improve.

[0070] Additionally, when the pipes 21 and 22 are connected to the front surface of the distributor 11 as in this
embodiment, the pipes 21 and 22 come close to the microtubes 13 connected to the lower surface of the distributor,
which further increases the risk that the microtubes and the pipes interfere with one another. Also in this embodiment,
however, each of the pipes 21 and 22 constituting the passages 21A and 22A is disposed in the space between the
microtube 13 and the microtube 13 adjacent to the microtube, and hence such a problem does not occur (i.e., a degree
of freedom increases in setting of positions of the refrigerant inlet pipe 17 and the refrigerant outlet pipe 18 to the
distributor 11).

[Embodiment 3]

[0071] Next, still another embodiment of the heat exchanger of the present invention will be described with reference
to FIG. 9to FIG. 12. Itis to be noted that in the respective drawings, components denoted with the same reference signs
asin FIG. 1 and FIG. 5 to FIG. 8 perform the same or similar functions. In addition, a heat exchanger of this embodiment
is also used as the evaporator 4 in FIG. 1.

[0072] Also in this embodiment, similarly to Embodiment 2 mentioned above, a refrigerant inlet pipe 17 communicates
to be connected to a front surface (one surface on an inflow side of air by an air blower 8) of a position corresponding
to a left side (one side) of a partition member 11A of a distributor 11. A right end (the other end) of the refrigerant inlet
pipe 17 is also closed, and a left end of the refrigerant inlet pipe 17 is opened to connect this left end opening (one end
opening) to the expansion valve 3 of FIG. 1. Additionally, in this embodiment, a refrigerant outlet pipe 18 communicates
to be connected to a front surface of a position corresponding to a right side (the other side) of a partiton member 11B
of the distributor 11. A left end (one end) of the refrigerant outlet pipe 18 is also closed, and a right end thereof is opened
to connect this right end opening (the other end opening) to a suction side of the compressor 1 of FIG. 1.

[0073] However, in this embodiment, the distributor 11 and the refrigerant inlet pipe 17, and the distributor 11 and the
refrigerant outlet pipe 18 communicate to be connected via connecting members 23 each having a strip plate-like shape
(a width is about the same as an outer diameter of the refrigerant inlet pipe 17 or the refrigerant outlet pipe 18). In the
connecting member 23, a plurality of (eight in the embodiment) passages 23A each extending through the connecting
member are formed via a predetermined space along a longitudinal direction of the connecting member, and collar-like
flanges (denoted with 23B and 23C in FIG. 12) are projected around front and rear opening edges of the respective
passages 23A (front and rear surfaces of the connecting member 23).

[0074] Alsoin this case, in a rear surface of the refrigerant inlet pipe 17, as enlarged and shown in FIG. 12, a plurality
of (eight in the embodiment) of small-diameter holes 17A are made via a predetermined space in a longitudinal direction
of the pipe, and also in a front surface of the distributor 11 on the left side from the partition member 11A, a plurality of
(similarly eight) small-diameter holes 11C are made via a predetermined space in the longitudinal direction of the dis-
tributor. At this time, in the front surface of the distributor 11 on the left side from the partition member 11A, the respective
holes 11C are formed via a predetermined space along approximately the whole region of the longitudinal direction of
the distributor.

[0075] Additionally, similarly to the case of the refrigerant inlet pipe 17 shown in FIG. 12, also in a rear surface of the
refrigerant outlet pipe 18, a plurality of (eight in the embodiment) small-diameter holes 18A are made via a predetermined
space in a longitudinal direction of the pipe, and also in a front surface of the distributor 11 on the right side from the
partition member 11B, a plurality of (similarly eight) small-diameter holes 11D are made via a predetermined space in
the longitudinal direction of the distributor. At this time, in the front surface of the distributor 11 on the right side from the
partition member 11B, the respective holes 11D are formed via a predetermined space along approximately the whole
region of the longitudinal direction of the distributor.
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[0076] Furthermore, the connecting member 23 is sandwiched between the distributor 11 and the refrigerant inlet pipe
17, the flanges 23B on front surface sides of the respective passages 23A of the connecting member 23 are allowed to
enter the respective holes 17A of the refrigerant inlet pipe 17, and the flanges 23C on rear surface sides of the respective
passages 23A of the connecting member 23 are allowed to enter the respective holes 11C of the distributor 11. In this
state, three components, i.e., the distributor 11, the connecting member 23 and the refrigerant inlet pipe 17 are integrally
connected (brazed). The plurality of passages 23A of the connecting member 23 allow the inside of the distributor 11
on the left side from the partition member 11A to communicate with the inside of the refrigerant inlet pipe 17.

[0077] In addition, the connecting member 23 is also sandwiched between the distributor 11 and the refrigerant outlet
pipe 18, the flanges 23B on the front surface sides of the respective passages 23A of the connecting member 23 are
allowed to enter the respective holes 18A of the refrigerant outlet pipe 18, and the flanges 23C on the rear surface sides
of the respective passages 23A of the connecting member 23 are allowed to enter the respective holes 11D of the
distributor 11, respectively. In this state, three components, i.e., the distributor 11, the connecting member 23 and the
refrigerant outlet pipe 18 are integrally connected (brazed). The plurality of passages 23A of the connecting member 23
allow the inside of the distributor 11 on the right side from the partition member 11B to communicate with the inside of
the refrigerant outlet pipe 18. The other constitution is similar to the constitution of FIG. 2 to FIG. 8.

[0078] Therefrigerantinlet pipe 17 and the refrigerant outlet pipe 18 are connected to the distributor 11 in this manner,
and hence also in this embodiment, the refrigerant inlet pipe 17 and the refrigerant outlet pipe 18 are disposed on the
side of a surface (the front surface of the distributor 11) which is perpendicular to a surface (the lower surface) of the
distributor 11 which is connected to the microtubes 13 (see FIG. 9 and FIG. 10). In consequence, the refrigerant inlet
pipe 17, the refrigerant outlet pipe 18 and the distributor 11 are arranged upstream and downstream as shown in FIG.
10 in an air passing direction (from the front to the rear mentioned above) of the outside air by the air blower 8 mentioned
above.

[0079] In particular, an outer diameter of the refrigerant inlet pipe 17 or the refrigerant outlet pipe 18 is smaller than
that of the distributor 11 as described above. Additionally, in the embodiment, the width of the connecting member 23
is also about the same as the outer diameter of each of the refrigerant inlet pipe 17 and the refrigerant outlet pipe 18,
and hence as shown in FIG. 9, the refrigerant inlet pipe 17, the refrigerant outlet pipe 18 and the respective connecting
members 23 fall (hide) in a projected area of the distributor 11 in the air passing direction (from the front to the rear) of
the outside air by the air blower 8.

[0080] Itis to be noted that also in this embodiment, each of the passages 23A and the flanges 23C which allow the
refrigerant inlet pipe 17 to communicate with the distributor 11 corresponds to a position before a space between a
microtube 13 positioned on a lower rear side of the passage and flange and a microtube 13 adjacent to the microtube
as shown in FIG. 12. In addition, each of the passages 23A and the flanges 23C which allow the refrigerant outlet pipe
18 to communicate with the distributor 11 corresponds to a position before a space between a microtube 13 positioned
on the lower rear side and a microtube 13 adjacent to the microtube.

[0081] Additionally, also in this case, a dimension of each passage 23A is set so that a total of refrigerant flow channel
sectional areas of the passages 23A (the total of those of the eight passages) is not less than a flow channel sectional
area in the refrigerant inlet pipe 17, and the total of the refrigerant flow channel sectional areas of the passages is not
less than a flow channel sectional area in the refrigerant outlet pipe 18.

[0082] A flow of the refrigerant in the evaporator 4 of this embodiment according to the abovementioned constitution
will be described. The refrigerant passed through the expansion valve 3 flows into the refrigerant inlet pipe 17 of the
evaporator 4 (the heat exchanger) from the left end thereof. The refrigerant allowed to flow into the refrigerant inlet pipe
17 is distributed to enter the respective passages 23A of the connecting member 23 on the left side, and passes the
passages to flow from the front side into the distributor 11 on the left side from the partition member 11A. At this time,
the respective passages 23A are disposed along approximately the whole region of the longitudinal direction of the
distributor 11 on the left side from the partition member 11A, and hence the refrigerant substantially equally flows into
the whole region of the longitudinal direction of the distributor 11 on the left side from the partition member 11A.
[0083] Subsequently, similar to the abovementioned embodiment, the refrigerant flows while meandering up and down
to evaporate. Furthermore, the refrigerant allowed to flow into the distributor 11 on the right side from the partition member
11B passes the respective passages 23A of the connecting member 23 on the right side to flow into the refrigerant outlet
pipe 18 from the rear side. At this time, the respective passages 23A are disposed along approximately the whole region
of the longitudinal direction of the distributor 11 on the right side from the partition member 11B, and hence the refrigerant
is substantially equally distributed to enter the respective passages 23A, and enters the refrigerant outlet pipe 18 to join
the flow. The refrigerant joined in the refrigerant outlet pipe 18 flows out from the right end thereof to be sucked into the
compressor 1.

[0084] As described above, also in this embodiment, the refrigerant inlet pipe 17 and the refrigerant outlet pipe 18 are
disposed on the side of the surface (the front surface) of the distributor 11 which is perpendicular to the surface (the
lower surface) of the distributor which is connected to the microtubes 13, and are allowed to communicate with the
distributor 11 by the plurality of passages 23A of the connecting members 23, so that unlike Embodiment 1 and the
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conventional example mentioned above, the refrigerant inlet pipe 17 and the refrigerant outlet pipe 18 are not positioned
in a longitudinal direction of the microtubes 13.

[0085] Inconsequence, alength dimension of the microtube 13 can be increased similarly to Embodiment 2 mentioned
above, and hence a heat exchange area of the evaporator 4 (the heat exchanger) corresponding to the microtubes 13
to which fins 14 are attached can be enlarged, so that a performance of the evaporator 4 (the heat exchanger) can
further improve.

[0086] Additionally, also in this embodiment, when the flanges 23C of the respective passages 23A of the connecting
members 23 are connected to the front surface of the distributor 11, the respective flanges 23C come close to the
microtubes 13 connected to the lower surface of the distributor, which further increases the risk that the microtubes and
flanges interfere with one another. Also in this embodiment, the passage 23A is disposed in the space between the
microtube 13 and the adjacent microtube 13, and hence such a problem does not occur (i.e., also in this case, a degree
of freedom increases in setting of positions of the refrigerant inlet pipe 17 and the refrigerant outlet pipe 18 to the
distributor 11).

[0087] Particularly, in this embodiment, the plurality of holes 11C, 11D, 17A and 18A are made in the distributor 11,
the refrigerant inlet pipe 17 and the refrigerant outlet pipe 18, respectively, and the connecting members 23 in which the
plurality of passages 23A communicating with the respective holes are formed are interposed between the distributor
11 and the refrigerant inlet pipe 17 and between the distributor and the refrigerant outlet pipe 18, respectively, and hence
as compared with a case where the plurality of pipes 21 and 22 allow the communication of the holes of the distributor
11, the refrigerant inlet pipe 17 and the refrigerant outlet pipe 18 as in Embodiment 1 and Embodiment 2 mentioned
above, assembling properties can remarkably improve.

[0088] It is to be noted that in this embodiment, two right and left connecting members 23 are used to attach the
refrigerant outlet pipe 18 and the refrigerant inlet pipe 17 to the distributor 11, but a series of connecting member may
be interposed between the refrigerant inlet pipe 17 and the refrigerant outlet pipe 18 to be connected to the distributor 11.
[0089] Additionally, in the abovementioned respective embodiments, the refrigerant inlet pipe 17 and the refrigerant
outlet pipe 18 are allowed to communicate with the distributor 11 by the plurality of passages 21A, 22A and 23A,
respectively, but the first invention is not limited to the embodiments, and is effective even when the refrigerant inlet pipe
17 is only allowed to communicate with the distributor 11 by the plurality of passages 21A or 23A.

[0090] Furthermore, in the abovementioned respective embodiments, the distributors 11 and 12 are disposed at the
upper and lower ends of the evaporator 4 (the heat exchanger), each microtube 13 is extended in the upward-downward
direction, and the plurality of microtubes are disposed in the right-left direction, but the present invention is not limited
to the embodiments, and is also effective for a heat exchanger in which the distributors 12 and 11 are positioned on
right and left sides and each microtube 13 is extended in the right-left direction.

[0091] Additionally, in the respective embodiments, the heat exchanger of the present invention is used as the evap-
orator of the refrigerant circuit, but the heat exchanger may be used in a gas cooler, and in any case, the presentinvention
is especially effective in a heat pump apparatus in which carbon dioxide is used as the refrigerant, or the like.

Description of Reference Signs

[0092]

1 compressor

2 gas cooler

3 expansion valve

4 evaporator (heat exchanger)
7 refrigerant circuit

11 and 12 distributor

11A, 11B and 12A partition member
11C, 11D, 17A and 18A  hole

13 microtube

14 fin

17 refrigerant inlet pipe
18 refrigerant outlet pipe
21 and 22 pipe

21A, 22A and 23A passage

23

connecting member

1"
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Claims

1.

A heat exchanger in which both ends of a plurality of microtubes are communicated with each other by a pair of
distributors, and carbon dioxide is used as a refrigerant, the heat exchanger comprising:

a refrigerant inlet pipe connected to the distributor,
wherein the distributor is allowed to communicate with the refrigerant inlet pipe by a plurality of passages.

The heat exchanger according to claim 1,
which comprises a refrigerant outlet pipe connected to the distributor,
wherein the distributor is allowed to communicate with the refrigerant outlet pipe by a plurality of passages.

The heat exchanger according to claim 2,

wherein a total of refrigerant flow channel sectional areas of the respective passages which allow the distributor to
communicate with the refrigerant inlet pipe is not less than a flow channel sectional area in the refrigerant inlet pipe,
and

a total of refrigerant flow channel sectional areas of the respective passages which allow the distributor to commu-
nicate with the refrigerant outlet pipe is not less than a flow channel sectional area in the refrigerant outlet pipe.

The heat exchanger according to claim 2 or 3,
wherein the refrigerantinlet pipe and the refrigerant outlet pipe are constituted of pipes having smaller outer diameters
than the distributor.

The heat exchanger according to any one of claims 2 to 4,
wherein each of the passages is disposed to correspond to a space between the adjacent microtubes.

The heat exchanger according to any one of claims 2 to 5,

wherein a plurality of holes are made in the distributor, the refrigerant inlet pipe and the refrigerant outlet pipe,
respectively, the respective holes communicate with a plurality of pipes, and the passages are disposed in the
respective pipes.

The heat exchanger according to any one of claims 2 to 5,

wherein a plurality of holes are made in the distributor, the refrigerant inlet pipe and the refrigerant outlet pipe,
respectively, and connecting members in which a plurality of passages that allow communication of the respective
holes are formed are interposed between the distributor and the refrigerant inlet pipe and between the distributor
and the refrigerant outlet pipe.

The heat exchanger according to any one of claims 2 to 7,

wherein on the side of a surface of the distributor which is perpendicular to a surface of the distributor which is
connected to the microtubes, the refrigerant inlet pipe and the refrigerant outlet pipe are disposed, and are allowed
to communicate with the distributor by a plurality of passages.

The heat exchanger according to any one of claims 1 to 8,
wherein heat exchanging fins are attached along the respective microtubes.
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