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(54) HEAT EXCHANGER

(57) A heat exchanger 10 includes a first block and
a second block. The first block includes a first tank T1
having a refrigerant inlet through which the refrigerant
flows in, a plurality of first tubes 21 into which the refrig-
erant having flowed into the first tank T1 is distributed
and flows therein, and a second tank T2 in which the
refrigerant flowing in the first tubes 21 merges. The sec-
ond block includes a third tank T3 into which the refrig-
erant having merged in the second tank T2 flows therein,
a plurality of second tubes 22 into which the refrigerant
having flowed into the third tank T3 is distributed and
flows, and a fourth tank T4 in which the refrigerant flowing
in the second tube merges, and having a refrigerant outlet
through which the merged refrigerant flows out. A refrig-
erant passage 43h through which the refrigerant flows
from the second tank T2 into the third tank T3 is locally
placed on the opposite side of the refrigerant inlet.
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Description
Technical Field

[0001] The present invention relates to a heat ex-
changer, and more particularly to a heat exchanger suit-
ably used in an evaporator in a refrigeration cycle for an
air conditioner mounted in an automobile.

Background Art

[0002] A known heat exchanger that constitutes an
evaporator (or condenser) used in a refrigeration cycle
includes a core in which a plurality of tubes and a plurality
of fins alternately stacked, and a tank to which ends of
the tubes are connected. A refrigerant is introduced into
the heat exchanger from an inlet header provided in the
tank, passes through the tubes while performing heat
exchange with air using heat transferred to the core, and
then is discharged to the outside from an outlet header
provided in the tank.

[0003] An evaporator mounted in an automobile is re-
quired to have high performance and also be small and
lightweight as described later.

[0004] Generally, performance Q of an evaporator is
represented by Q = K-A:(Ta-Tr), where Kis a overall heat
transmission coefficient, A is a heat transmission area,
Ta is an air temperature, and Tr is a refrigerant temper-
ature. Since the refrigerant temperature Tr is lower with
lower pressure loss of a refrigerant in an evaporator, it
is important to minimize pressure loss of the refrigerant
in the evaporator in order to increase the evaporator per-
formance Q (increase (Ta-Tr)).

[0005] Also, a circulation amount Gr [kg/s] of a refrig-
erant flowing in a refrigeration cycle during operation is
generally the same throughout a refrigerant channel. Al-
so in the evaporator, the circulation amount Gr of the
refrigerant is the same throughout the refrigerant chan-
nel. In the evaporator, the refrigerant is gradually vapor-
ized while performing heat exchange with air. The refrig-
erant on a side closer to an outlet is gasified, has lower
density, and has higher flow rate. Thus, pressure loss of
the refrigerant is relatively higher on the side closer to
the outlet.

[0006] From the above, itis demanded to reduce pres-
sure loss of the refrigerant, particularly, reduce pressure
loss of the refrigerant on the side closer to the outlet in
order to increase the evaporator performance Q.
[0007] Meanwhile, an evaporator used in an automo-
bile generally has a multi-flow structure in which a refrig-
erant is distributed from one tank to a plurality of tubes,
and thus distribution of the refrigerant (particularly, a lig-
uid component that influences cooling performance)
needs to be uniform. If the refrigerant distribution is non-
uniform, a heat transmission area A of a part with a few
liquid component is small (cannot be effectively used),
thereby reducing performance Q.

[0008] Currently, if a width of an evaporator is reduced
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in view of a demand for size reduction for mounting in an
automobile, a refrigerant passage in the evaporator is
reduced to increase pressure loss of a refrigerant, there-
by reducing evaporator performance. Thus, an evapora-
tor is proposed in which the number of partitions of a
refrigerant circuit is reduced in the evaporator to reduce
pressure loss of a refrigerant (Patent Document 1).
[0009] FIG. 9 shows a heat exchanger 100 disclosed
in Patent Document 1. The heat exchanger 100 includes
a group of tubes 105 in two or more rows constituted by
a plurality of heat exchange tubes (hereinafter referred
to as tubes) 104 between an refrigerant flow-in/out side
tank 102 and a refrigerant turn-side tank 103. An inside
ofarefrigerantinletheader chamber 106 in the refrigerant
flow-in/out side tank 102 is partitioned into two spaces
106a and 106b in a height direction by a dividing resist-
ance plate 107. The tubes 104 are connected to the re-
frigerant flow-in/out side tank 102 so as to face the first
space 106a. One refrigerant passing hole 108 is formed
in a middle in a length direction of the dividing resistance
plate 107. The refrigerant having flowed into the first
space 106a of the refrigerant inlet header chamber 106
in the refrigerant flow-in/out side tank 102 flows through
the refrigerant passing hole 108 into the second space
106b, flows through the tubes 104 into the refrigerant
turn-side tank 103. Then, the refrigerant changes its flow
direction and flows through the tubes 104 into a refriger-
ant outlet header chamber 109 in the refrigerant flow-
in/out side tank 102.

[0010] Inthe heat exchanger 100 in Patent Document
1, the refrigerant is fed into the second space 106b of
therefrigerantinlet header chamber 106 in the refrigerant
flow-in/out side tank 102, flows through one refrigerant
passing hole 108 in the dividing resistance plate 107 into
the first space 106a, and is divided from the first space
106a into all the tubes 104 communicating with the re-
frigerant inlet header chamber 106. Since only one re-
frigerant passing hole 108 is formed in the dividing re-
sistance plate 107, the refrigerant gradually flows from
the second space 106b into the first space 106a, reaches
the entire first space 106a, and flows into all the tubes
104. Thus, a ratio between a gas component and a liquid
component in a refrigerant in the heat exchange tubes
connected to the refrigerant inlet header chamber in the
refrigerant flow-in/out side tank, that is, refrigerant distri-
bution is made uniform, thereby increasing heat ex-
change performance of the heat exchanger.

Citation List
Patent Document
[0011]

Patent Document 1: Japanese Patent Laid-Open
No. 2005-43040
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Summary of Invention
Problems to be Solved by the Invention

[0012] However, in the heat exchanger 100, a refrig-
erant circuit includes two blocks (a first block on a refrig-
erantinlet side and a second block on a refrigerant outlet
side). In both the first block and the second block, the
refrigerant is equally distributed to all the tubes, and the
ratio between the gas component and the liquid compo-
nent in each tube tends to be non-uniform. This tendency
is particularly noticeable in the second block on the outlet
side in which vaporization of the refrigerant proceeds to
increase the ratio of the gas component. Thus, in Patent
Document 1, adividing auxiliary resistance plate 110 that
vertically partitions the refrigerant outlet header chamber
109 is provided.

[0013] In Patent Document 1, the refrigerant circuit in-
cludes the two blocks in order to reduce pressure loss,
but the dividing auxiliary resistance plate 110 is provided
in the refrigerant outlet header chamber 109 in which
most of the refrigerant is gasified for uniform refrigerant
distribution. Thus, pressure loss is eventually increased,
and a sufficient effect of reducing pressure loss cannot
be obtained in terms of increasing performance Q.
[0014] The present invention is achieved in view of
such technical problems, and has an object to provide a
heat exchanger that reduces pressure loss and can pro-
vide uniform refrigerant distribution in a second block.

Solution to the Problems

[0015] A heat exchanger of the present invention is
configured so that a refrigerant successively passes
through a first block and a second block and flows out of
the second block.

[0016] In the heat exchanger of the present invention,
the first block includes a first tank having a refrigerant
inlet through which the refrigerant flows in, a plurality of
first tubes into which the refrigerant having flowed into
the first tank is distributed and flows therein, and a second
tank in which the refrigerant flowing in the first tubes
merges. In the heat exchanger of the present invention,
the second block includes a third tank into which the re-
frigerant having merged in the second tank flows, a plu-
rality of second tubes into which the refrigerant having
flowed into the third tank is distributed and flows therein,
and a fourth tank in which the refrigerant flowing in the
second tube merges, and having a refrigerant outlet
through which the merged refrigerant flows out.

[0017] In the heat exchanger of the present invention,
arefrigerant passage through which the refrigerant flows
from the second tank into the third tank is locally placed
on the side opposite to the refrigerant inlet.

[0018] In the heat exchanger of the present invention,
non-uniform refrigerant distribution that occurs in the first
block is eliminated in the second block in such a manner
that the refrigerant passage through which the refrigerant
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flows from the second tank into the third tank, that is,
from the first block into the second block is locally placed
on the side opposite to the refrigerant inlet (hereinafter
referred to as a counter-inlet side). Thus, without special
resistance means provided in the fourth tank (corre-
sponding to the refrigerant outlet header chamber 109 in
Patent Document 1) in which most of the refrigerant is
gasified, refrigerant distribution in the second block is
made uniform to improve heat exchange performance of
the heat exchanger.

[0019] Inthe heat exchanger of the present invention,
it is preferable that the first block and the second block
are placed in parallel with each other, the first tank and
the fourth tank are placed on a vertically upper side, and
the second tank and the third tank are placed on a ver-
tically lower side.

[0020] Accordingtothe heatexchanger, the refrigerant
is guided vertically downward from the first tank to the
second tank, and the refrigerant is guided vertically up-
ward from the third tank to the fourth tank. As such, the
refrigerant flows from the second tank toward the third
tank on the lower side, that is, from the counter-inlet side
toward an inlet side, thereby enabling a liquid component
to easily flow to an inlet side of the third tank, and pro-
viding uniform distribution of a gas component and the
liquid component in the second block (second tubes).
[0021] In the heat exchanger of the present invention,
itis preferable that the refrigerant passage through which
the refrigerant flows from the second tank into the third
tank is formed by providing a plurality of holes in a par-
tition member provided between the second tank and the
third tank. This can facilitate mixing of the gas component
and the liquid component, and improve uniformity of re-
frigerant distribution in the second block (second tubes).
[0022] In the heat exchanger of the present invention,
it is preferable that the third tank includes at least one
resistor against the refrigerant therein, and the resistor
is placed on a rear side of the refrigerant passage in a
flow direction of the refrigerant. With such a resistor, a
distribution amount of the liquid component in the refrig-
erant flowing in the third tank is particularly made uniform
in the third tank. In the third tank, the liquid component
is under vaporization, and pressure loss can be reduced
even with the resistor in the third tank.

[0023] The third tank may include a plurality of resis-
tors. In this case, it is preferable that the third tank in-
cludes a first resistor, and a second resistor placed on a
rear side of the first resistor in the flow direction of the
refrigerant, and an opening rate of the second resistor is
equal to or lower than an opening rate of the first resistor.
This is because gradually reducing a liquid component
amount toward the refrigerant inlet side is preferable in
more uniformly distributing the gas component and the
liquid component.

[0024] In the heat exchanger of the present invention,
itis preferable that a refrigerant channel area in the fourth
tank that constitutes the second block is larger than a
refrigerant channel area in the first tank that constitutes
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the first block.

[0025] Similarly, itis preferable that a refrigerant chan-
nel areain the third tank that constitutes the second block
is larger than a refrigerant channel area in the second
tank that constitutes the first block.

[0026] This can reduce pressure loss in the second
block in which the ratio of the gas component is higher
than in the first block without changing an external size
of the heat exchanger. From the same intention, itis pref-
erable that a refrigerant channel area of the second tube
that constitutes the second block is larger than a refrig-
erant channel area of the first tube that constitutes the
first block.

Advantageous Effects of Invention

[0027] Accordingtothe presentinvention, non-uniform
refrigerant distribution that occurs in the first block is elim-
inated in such a manner that the refrigerant passage
through which the refrigerant flows from the second tank
into the third tank, that is, from the first block into the
second block is locally placed on the counter-inlet side.
Thus, without special resistance means provided in the
fourth tank (corresponding to the refrigerant outlet header
chamber 109 in Patent Document 1) in which most of the
refrigerant is gasified, refrigerant distribution in the sec-
ond block is made uniform to improve heat exchange
performance of the heat exchanger.

Brief Description of Drawings
[0028]

[FIG. 1] FIG. 1 is a perspective view showing a heat
exchanger according to this embodiment.

[FIG. 2] FIG. 2 is an exploded perspective view of
the heat exchanger according to this embodiment.
[FIG. 3] FIG. 3Ais a front view of the heat exchanger
according to this embodiment, and FIGS. 3B to 3D
are sectional views taken along the arrowed lines A-
A, B-B, and C-C in FIG. 3A.

[FIG. 4] FIG. 4 shows a refrigerant channel in the
heat exchanger according to this embodiment.
[FIG. 5] FIGS. 5A and 5B schematically show a state
where a refrigerant (liquid component) flows in the
heat exchanger according to this embodiment, FIG.
5A shows a first block of the heat exchanger, and
FI1G. 5B shows a second block of the heat exchanger.
[FIG. 6] FIGS. 6A and 6B schematically show a state
where a refrigerant (liquid component) flows in an-
other heat exchanger according to this embodiment,
FIG. 6A shows a first block of the heat exchanger,
and FIG. 6B shows a second block of the heat ex-
changer.

[FIG. 7] FIGS. 7A and 7B schematically show a state
where arefrigerant (liquid component) flows in a heat
exchangerof a comparative example, FIG. 7A shows
a first block of the heat exchanger, and FIG. 7B
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shows a second block of the heat exchanger.

[FIG. 8] FIG. 8 is a sectional view of a tank in the
heat exchanger according to this embodiment.
[FIG. 9] FIG. 9 is a perspective view showing a heat
exchanger disclosed in Patent Document 1.

Description of Embodiments

[0029] Now, an embodiment of the present invention
will be described in detail. A heat exchanger 10 according
to this embodiment is suitably used in an evaporator in
a refrigeration cycle for an air conditioner mounted in an
automobile.

<General configuration of heat exchanger 10>

[0030] As shown in FIGS. 1 to 4, the heat exchanger
10 includes a core 20 in which a plurality of first tubes 21
and second tubes 22 through which a refrigerant flows,
and a plurality of fins 23 are alternately stacked, an upper
tank 30 to which one end (upper end in the drawings) of
each of the first tubes 21 and the second tubes 22 is
connected, and a lower tank 40 to which the other end
(lower end in the drawings) of each of the first tubes 21
and the second tubes 22 is connected. The heat ex-
changer 10 performs heat exchange of the refrigerant
using heat transferred to the core 20.

<Configuration of core 20>

[0031] The first tubes 21 and the second tubes 22 are
made of copper, a copper alloy, aluminum, or an alumi-
num alloy, and are members produced by extrusion
molding or roll molding of a plate material and having a
hollow portion and a rectangular section. In the heat ex-
changer 10, the first tubes 21 and the second tubes 22
are arranged in two rows in a width direction (Y direction
in FIG. 2). The upper ends of the first tubes 21 and the
second tubes 22 are connected to the upper tank 30, and
the lower ends of the first tubes 21 and the second tubes
22 are connected to the lower tank 40. Thus, the upper
tank 30, the first tubes 21, the second tubes 22, and the
lower tank 40 are communicated with each other to allow
passage of the refrigerant. This connection is generally
performed by blazing. The sectional shape of the first
tube(s) 21 and the second tube(s) 22 is not limited to the
rectangular shape, but may be a circular shape or other
shapes.

[0032] The fin 23 is made of the same material as that
of the first tube 21 and the second tube 22. In this em-
bodiment, a corrugated fin molded by roll molding is used,
but not limited to this, a plate fin may be used.

[0033] In the core 20, the first and second tubes 21,
22, and thefins 23 are alternately stacked in alongitudinal
direction (X direction in FIG. 2) of the heat exchanger 10,
and the both ends are sealed by side plates 24. The side
plate 24 functions as a reinforcing member of the core
20, and the both ends in a longitudinal direction thereof
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are supported by the upper tank 30 and the lower tank 40.
<Configuration of upper tank 30>

[0034] The upper tank 30 mainly includes a tank plate
31 and an end plate 32, and is assembled so that open-
ings of the plates face each other. In the upper tank 30,
an upper partition plate 33 is provided along alongitudinal
direction. The upper partition plate 33 partitions an inside
of the upper tank 30 at a middle in a width direction. One
of partitioned sides constitutes a first tank T1, and the
other constitutes a fourth tank T4. The first tube 21 is
connected to a lower surface of the first tank T1, and the
second tube 22 is connected to a lower surface of the
fourth tank T4. Since the upper partition plate 33 is pro-
vided between the first tank T1 and the fourth tank T4,
the refrigerant is not directly moved between the tanks
T1 and T4.

[0035] A cap 34 is provided on one end side in the
longitudinal direction of the upper tank 30. The cap 34
has a refrigerant inflow hole h;, and a refrigerant outflow
hole hg,. A cap 35 is provided on the other end side in
the longitudinal direction of the upper tank 30. The cap
35 seals the other end in the longitudinal direction of the
upper tank 30.

<Configuration of lower tank 40>

[0036] The lower tank 40 mainly includes a tank plate
41 and an end plate 42, and is assembled so that open-
ings of the plates face each other. In the lower tank 40,
a lower partition plate 43 is provided along a longitudinal
direction. The lower partition plate 43 partitions an inside
of the lower tank 40 at a middle in a width direction. One
of partitioned sides constitutes a second tank T2, and
the other constitutes a third tank T3. The first tube 21 is
connected to an upper surface of the second tank T2,
and the second tube 22 is connected to an upper surface
of the third tank T3.

[0037] The lower partition plate 43 has refrigerant pas-
sages 43h passing therethrough in a thickness direction.
The plurality of (seven in this example) refrigerant pas-
sages 43h are locally provided on one end side in a lon-
gitudinal direction of the lower partition plate 43. The re-
frigerant passages 43h are placed on the opposite side
of the refrigerant inflow hole h;, that is a refrigerant inlet
in the longitudinal direction of the heat exchanger 10.
[0038] Inthe lowertank 40, the lower partition plate 43
is provided between the second tank T2 and the third
tank T3, but the refrigerant flows from the second tank
T2into the third tank T3 through the plurality of refrigerant
passages 43h locally placed on the opposite side of the
refrigerant inlet (hereinafter referred to as a counter-inlet
side). The refrigerant passages 43h are preferably pro-
vided within a range of 20% or less of the entire length
of the lower partition plate 43. Increasing a flow rate of
the refrigerant having passed through the refrigerant pas-
sages 43h is effective for uniformly mixing the gas com-
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ponent and the liquid component in the refrigerant. In
FIG. 2, the refrigerant passages 43h are constituted by
a plurality of circular holes, but may be one or more wide
refrigerant passages having a longer diameter in the lon-
gitudinal direction of the lower partition plate 43. Howev-
er, in order to uniformly mix the gas component and the
liquid component, it is preferable to provide the plurality
of refrigerant passages 43h having a small diameter as
in this embodiment.

[0039] Inthelowertank40,distribution adjusting plates
(resistors) 46, 47 and 48 are provided in the third tank
T3. The distribution adjusting plates 46, 47 and 48 are
placed in this order from the counter-inlet side at a pre-
determined interval. The distribution adjusting plates 46,
47 and 48 have through holes 46h, 47h and 48h, respec-
tively, through which the refrigerant passes. The refrig-
erant having flowed through the refrigerant passages 43h
into the third tank T3 successively passes through the
through holes 46h, 47h and 48h and flows downward
with the distribution adjusting plates 46, 47 and 48 as the
resistors. Without the distribution adjusting plates 46, 47
and 48 in the third tank T3, the liquid component in the
refrigerant tends to flow to a downstream side, and the
gas component tends to stay in an upstream side. When
the liquid component is uneven in the longitudinal direc-
tion to provide non-uniform refrigerant distribution, suffi-
cient vaporization performance cannot be obtained.
Thus, the distribution adjusting plates 46, 47 and 48 are
particularly used as the resistors for the liquid compo-
nent, and thus the liquid component and the gas compo-
nent in the refrigerant are distributed as equally as pos-
sible over upstream and downstream regions of the third
tank T3.

[0040] The distribution adjusting plates 46, 47 and 48
function as the resistors and thus cause pressure loss of
the refrigerant. However, the distribution adjusting plates
46, 47 and 48 are provided in the third tank T3 in which
most of the liquid component is under vaporization, and
thus the pressure loss can be minimized. In this embod-
iment, the three distribution adjusting plates 46, 47 and
48 are provided, but one distribution adjusting plate may
be provided.

[0041] The distribution adjusting plate 46 (first distri-
bution adjusting plate from an upstream end, "first resis-
tor") provided for the above-described purpose is prefer-
ably providedin a position relatively close to the upstream
end of the third tank T3. As a specific index, the distribu-
tion adjusting plate 46 is provided within a range of 30%
or less of the entire length of the lower partition plate 43
from the upstream end.

[0042] An opening rate of the through holes 46h, 47h
and 48h provided in the distribution adjusting plates 46,
47 and 48 is preferably within a range of 15% to 30%.
This is because the liquid component and the gas com-
ponent can be equally distributed over the upstream and
downstream regions without increasing pressure loss of
the refrigerant more than necessary. The opening rate
herein refers to a ratio of each of the through holes 46h,
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47h and 48h to an area (sectional area) of a refrigerant
channel in the third tank T3.

[0043] when a plurality of distribution adjusting plates
46, 47 and 48 are provided, opening rates of through
holes 47h and 48h in the second and thereafter distribu-
tion adjusting plate 47 (second resistor) and distribution
adjusting plate 48 (second resistor) from an upstream
end are preferably equal to or lower than opening rates
of through holes 47h and 48h on an adjacent upstream
side. This is because the opening rate is reduced in a
position closer to the downstream side to retain, on the
upstream side, the liquid component that tends to flow
to the downstream side.

[0044] A cap 44 is provided on one end side in the
longitudinal direction of the lower tank 40. The cap 44
seals one end side in the longitudinal direction of the
lower tank 40. A cap 45 is provided on the other end side
in the longitudinal direction of the lower tank 40. The cap
45 seals the other end side in the longitudinal direction
of the lower tank 40.

<Flow of refrigerant>

[0045] The flow ofthe refrigerantinthe heatexchanger
10 configured as described above will be described. In
the heat exchanger 10, the refrigerant channel is consti-
tuted by the first block and the second block, and the
refrigerant flows in the heat exchanger 10 in order of the
first block and the second block. The first block includes
the first tank T1, the first tube 21, and the second tank
T2, and the second block includes the third tank T3, the
second tube 22, and the fourth tank T4.

[0046] When the heat exchanger 10 is used as the
evaporator of the refrigeration cycle, the refrigerant hav-
ing brought into a gas-liquid two-phase state by an ex-
pansion valve placed on the upstream side with respect
to the heat exchanger 10 flows through the refrigerant
inflow hole h;, (refrigerant inlet) into the first tank T1.
[0047] The refrigerant having flowed into the first tank
T1 flows vertically downward in the first tube 21 and
reaches the second tank T2. During flowing in the first
tube 21, the refrigerant is subjected to heat exchange
with air passing through the core 20 with the liquid com-
ponent being vaporized.

[0048] In the refrigerant flowing vertically downward in
the first tube 21, the ratio between the gas component
and the liquid component varies in the longitudinal direc-
tion of the heat exchanger 10. This is schematically
shown in FIG. 7A. In FIG. 7A, the ratio of the liquid com-
ponent in the refrigerant is shown by arrows. The ratio
of the liquid component is higher in the first tube 21 on
the side closer to the refrigerant inlet. Since the liquid
component has higher resistance to an inner wall of the
first tank T1 than the gas component, the liquid compo-
nentis hard to flowin a position farther from the refrigerant
inlet.

[0049] The refrigerant having flowed into the second
tank T2 flows through the refrigerant passage 43h into
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the third tank T3. Since the refrigerant passages 43h are
locally provided on the counter-inlet side of the lower par-
tition plate 43, the refrigerant having flowed in the first
tube 21 in a position closer to the counter-inlet side
among the first tubes 21 first flows through the refrigerant
passages 43h into the third tank T3. The refrigerant hav-
ing flowed into the third tank T3 flows vertically upward
in the second tube 22 and reaches the fourth tank T4.
During flowing in the second tube 22, the refrigerant is
subjected to heat exchange with air passing through the
core 20 while the liquid component is vaporized. The re-
frigerant with the liquid component being vaporized dur-
ing flowing through the heat exchanger 10 flows through
the fourth tank T4, and is discharged from the refrigerant
flow-out hole h,, toward a compressor placed on the
downstream side.

[0050] If the refrigerant passages 43h are formed over
the entire region in the longitudinal direction of the second
tank T2 (or the third tank T3), the ratio of the liquid com-
ponent of the refrigerant flowing vertically upward in the
second tube 22 (second block) is higher in the second
tube 22 on the side closer to the refrigerantinlet as shown
in FIG. 7B because the state of the first tube 21 (first
block) is taken over. This state is shown by dash-single-
dot lines in FIG. 5B.

[0051] On the other hand, in the heat exchanger 10,
the refrigerant passages 43h are locally provided on the
counter-inlet side of the lower partition plate 43, and thus
the refrigerant having flowed in the first tube 21 in the
position closer to the counter-inlet side among the first
tubes 21 first flows through the refrigerant passages 43h
into the third tank T3. Thus, in the second block, as shown
by solid lines in FIG. 5B, non-uniform distribution of the
gas component and the liquid component in the longitu-
dinal direction that has occurred in the first block (FIGS.
5A and 7A) is eliminated. The dash-single-dot lines in
FIG. 5B indicate the ratio of the liquid component when
the refrigerant passages 43h are formed over the entire
region in the longitudinal direction of the third tank T3.
[0052] Inthe above embodiment, the example in which
therefrigerantinlet and the refrigerant outlet are provided
on the same side of the upper tank 30 has been de-
scribed. However, as shown in FIGS. 6A and 6B, the
same applies to a heat exchanger in which a refrigerant
outlet is provided on the opposite side of the refrigerant
inlet.

[0053] The embodiment of the present invention has
been described, but further, the configurations described
in the embodiment may be chosen or changed to other
configurations without departing from the gist of the
present invention.

[0054] For example, as shownin FIGS. 8A and 8B, the
position and shape of the upper partition plate 33 may
be adjusted so that the refrigerant channel area of the
fourth tank T4 is larger than the refrigerant channel area
of the first tank T1. Similarly, the position and shape of
the lower partition plate 43 may be adjusted so that the
refrigerant channel area of the third tank T3 is larger than
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the refrigerant channel area of the second tank T2. This
can reduce pressure loss in the third tank T3 and the
fourth tank T4 in which the ratio of the gas component is
higher than in the first tank T1 and the second tank T2
without changing the external size of the heat exchanger
10. Further, as shown in FIG. 8C, a width (refrigerant
channel area) of the second tube 22 that constitutes the
second block may be larger than a width (refrigerant
channel area) of the first tube 21 that constitutes the first
block. This can reduce pressure loss of the refrigerant in
the second block in which the ratio of the gas component
is higher than in the first block without changing the ex-
ternal size of the heat exchanger 10.

Reference Signs List
[0055]

10 ... heat exchanger

20 ... core, 21 ... first tube, 22 ... second tube, 23 ...
fin

30 ... upper tank, 33 ... upper partition plate

40 ... lower tank, 43 ... lower partition plate, 43h ...
refrigerant passage

46, 47, 48 ... distribution adjusting plate, 46h, 47h,
48h ... through hole

T1 ... first tank, T2 ... second tank, T3 ... third tank,
T4 ... fourth tank

Claims

1. Aheatexchangerin which arefrigerant successively
passes through a first block and a second block and
flows out of the second block,
wherein the first block includes a first tank having a
refrigerant inlet through which the refrigerant flows
in, a plurality of first tubes into which the refrigerant
having flowed into the first tank is distributed and
flows therein, and a second tank in which the refrig-
erant flowing in the first tubes merges,
the second block includes a third tank into which the
refrigerant having merged in the second tank flows,
a plurality of second tubes into which the refrigerant
having flowed into the third tank is distributed and
flows therein, and a fourth tank in which the refrig-
erant flowing in the second tube merges, and having
a refrigerant outlet through which the merged refrig-
erant flows out, and
a refrigerant passage through which the refrigerant
flows from the second tank into the third tank is locally
placed on the opposite side of the refrigerant inlet.

2. The heat exchanger according to claim 1, wherein
the first block and the second block are placed in
parallel with each other,
the first tank and the fourth tank are placed on a
vertically upper side, and
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35
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45

50
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the second tank and the third tank are placed on a
vertically lower side.

The heat exchanger according to claim 1 or 2, where-
in the refrigerant passage through which the refrig-
erant flows from the second tank into the third tank
is formed by providing a plurality of holes in a partition
member provided between the second tank and the
third tank.

The heat exchanger according to claim 1, wherein
the third tank includes at least one resistor against
the refrigerant, and

the resistor is placed on a rear side of the refrigerant
passage in a flow direction of the refrigerant.

The heat exchanger according to claim 4, wherein
the third tank includes a plurality of the resistors.

The heat exchanger according to claim 5, wherein
the third tank includes a first resistor, and a second
resistor placed on a rear side of the first resistor in
the flow direction of the refrigerant, and

an opening rate of the second resistor is equal to or
lower than an opening rate of the first resistor.

The heat exchanger according to claim 2, wherein a
refrigerant channel area in the fourth tank that con-
stitutes the second block is larger than a refrigerant
channel area in the first tank that constitutes the first
block.

The heat exchanger according to claim 2, wherein a
refrigerant channel area in the third tank that consti-
tutes the second block is larger than a refrigerant
channel area in the second tank that constitutes the
first block.

The heat exchanger according to claim 1, wherein a
refrigerant channel area of the second tube that con-
stitutes the second block is larger than a refrigerant
channel area of the first tube that constitutes the first
block.
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FIG. 5A

FIRST BLOCK OF HEAT EXCHANGER ACCORDING
TO THIS EMBODIMENT
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FIG. 5B

SECOND BLOCK OF HEAT EXCHANGER ACCORDING

TO THIS EMBODIMENT

T4 REFRIGERANT
Z OUTLET

/
|

- =

|
|
1}\22
|
|

QOO0 .
43h \43h T3

*REFRIGERANT PASSAGES ARE LOCALLY PLACED
ON THE OPPOSITE SIDE OF REFRIGERANT INLET

13



EP 2 402 701 A1

FIG. 6A

FIRST BLOCK OF HEAT EXCHANGER ACCORDING
TO THIS EMBODIMENT
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FIG. 6B

SECOND BLOCK OF HEAT EXCHANGER ACCORDING

TO THIS EMBODIMENT
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FIG. 7B

SECOND BLOCK OF HEAT EXCHANGER OF COMPARATIVE EXAMPLE
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FIG. 8A
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