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(57) A heat exchanger (1), in which flowing medium
flows, includes a first tank (2), a second tank (3), a core
part (4) and a flow accelerating means (18; 30; 40; 41a).
The first tank (2) is provided with an inlet port (13), the
second tank (3) being disposed apart from the first tank
(2). The core part (4) has a plurality of tubes (7) and a
plurality of fins (8). The tubes (7) have both end portions
being fluidically connected with the first tank (2) and the
second tank (3), respectively. Each of the fins (8) is ar-
ranged between the adjacent tubes (7). The flow accel-
erating mean (18; 30; 40; 41a) is provided inside the first
tank (2) so as to accelerate a flow speed of the flowing
medium, which enters an inner space of the first tank (2)
through the inlet port (13), in the first tank (2) in a longi-
tudinal direction of the first tank (2).
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Description

[0001] The present invention relates to a heat ex-
changer using cooling flowing medium that runs through
tubes fluidically connected between tanks.

[0002] A conventional heat exchanger is disclosed in
Japanese Patent Application laid-open publication No.
2007 - 107799. This conventional heat exchanger in-
cludes a pair of long tanks, a plurality of tubes and a
plurality of fins. The tanks are arranged apart from each
other in a vertical direction, where an upper one of them
is provided with an inlet port and a lower one thereof is
provided with an outlet port. The tubes are disposed be-
tween the tanks, both end portions of the tubes being
inserted into and fixed to the tanks, respectively. This
enables flowing medium, such as coolant, to flow into the
upper tank through the inlet port and then flow to the
lower tank through the tubes, finally being discharged
through the outlet port from the lower tank. The fins are
arranged between the adjacent tubes so as to cool the
flowing medium while it passes through the tubes.
[0003] The above known conventional heat exchang-
er, however, encounters a problem in that durability of
the heat exchanger is deteriorated due to thermal stress
caused because of the following reasons.

[0004] In the conventional heat exchanger, when a
high-temperature flowing medium enters the upper tank,
corresponding to an upstream side tank, through the inlet
port, a low-temperature flowing medium existing near the
inlet port is swiftly pushed out toward the lower tank, cor-
responding to a downstream side tank, while the low tem-
perature flowing medium existing at a portion of the heat
exchanger that is far away from the inlet port cannot be
swiftly pushed out toward the lower tank. It takes a long
time for the high-temperature flowing medium to reach
the far-away portion and replace the low-temperature
flowing medium existing there.

[0005] In this state, the low-temperature flowing medi-
um near the inlet port is moved toward the lower tank,
being heated up due to direct mixture with the high-tem-
perature flowing medium, while the low-temperature
flowing medium at the portion that is wide apart from the
inlet port is also pushed to move toward the lower tank
without being heated up due to the mixture with the high-
temperature flowing medium.

[0006] It causes a significant variation in temperature
distribution of the flowing medium existing in the up-
stream side tank so that the variation becomes larger as
the high-temperature flowing medium repeats flowing in
and out from the heat exchanger. It further causes a no-
table temperature difference among the tubes according
to their locations. Consequently, different thermal expan-
sions thereof are generated among the tubes to deteri-
orate the durability of the heat exchanger.

[0007] ltis, therefore, an object of the presentinvention
to seek to provide a heat exchanger which overcomes
the foregoing drawbacks and can decrease thermal
stress differences of a tank and a core part, thereby im-
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proving durability of the heat exchanger.

[0008] According to an aspect of the present invention
there is provided a heat exchanger, in which flowing me-
dium flows, including a first tank, a second tank, a core
part and a flow accelerating means. The first tank is pro-
vided with an inlet port, and the second tank is disposed
apart from the first tank. The core part has a plurality of
tubes and a plurality of fins, the tubes having both end
portions being fluidically connected with the first tank and
the second tank, respectively, and each of the fins being
arranged between the adjacent tubes. The flow acceler-
ating means is provided inside the first tank so as to ac-
celerate aflow speed of the flowing medium, which enters
an inner space of the first tank through the inlet port, in
the first tank in a longitudinal direction of the first tank.
[0009] Therefore, the heat exchanger of the present
invention can decrease thermal stress differences of a
tank and a core part, thereby improving durability of the
heat exchanger.

[0010] The objects, features and advantages of the
present invention will become apparent as the descrip-
tion proceeds when taken in conjunction with the accom-
panying drawings, in which:

FIG. 1 is a rear view showing a radiator as a heat
exchanger of a first embodiment according to the
present invention;

FIG. 2 is a rear view showing a core part of the ra-
diator of the first embodiment shown in FIG. 1;

FIG. 3 is an enlarged cross sectional view showing
an inlet port and its peripheral parts of the radiator
of the first embodiment, taken along a line S3 - S3
in FIG 1;

FIG. 4 is an enlarged cross sectional view showing
a tank with a first rib portion of the radiator of the first
embodiment, taken along a line S4 - S4 in FIG 1;

FIG. 5 is a cross sectional side view showing the
tank shown in FIG 1;

FIG. 6 is a perspective view showing the tank shown
in FIG. 1;

FIG. 7 is a cross sectional side view showing a tank
of a heat exchanger of a second embodiment ac-
cording to the present invention;

FIG. 8 is a perspective view showing the tank shown
in FIG 7;

FIG. 9is a perspective view showing a tank of a heat
exchanger of a third embodiment according to the

present invention;

FIG. 10is a cross sectional side view showing a tank
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of a heat exchanger of a fourth embodiment accord-
ing to the present invention;

FIG 11 is a perspective view of the tank shown in
FIG. 10;

FIG. 12 is a table showing experimental results of
the radiator of the first embodiment of the present
invention;

FIG. 13 is an enlarged cross sectional view showing
a tank of a modification according to the present in-
vention;

FIG. 14 is an enlarged cross sectional view showing
a tank of another modification according to the
present invention.

[0011] Throughout the following detailed description,
similar reference characters and numbers refer to similar
elements in all figures of the drawings, and their descrip-
tions are omitted for eliminating duplication.

[0012] In the accompany drawings, "FR" indicates a
front side direction of a motor vehicle, and "RR" indicates
a rear side direction thereof.

[0013] Referring to FIG. 1 and FIG. 2, there is shown
afirst preferred embodiment of a heat exchanger accord-
ing to the present invention. The heat exchanger is a
radiator 1 in this embodiment, and the radiator 1 is in-
stalled on a not-shown front end portion of a vehicle body
of a motor vehicle, such as an automobile, in this em-
bodiment.

[0014] The radiator 1 has a pair of long tanks 2 and 3
and a core part 4.

[0015] The right tank 2 and the left tank 3 are apart
from each other in a lateral direction of the vehicle body
and are made of plastic material. The right tank 2 corre-
sponds to a first tank of the present invention, and the
left tank 3 corresponds to a second tank of the present
invention. Their detail construction will be later described.
[0016] The core part 4 is disposed between the right
tank 2 and the right tank 3, being made of aluminum. The
core part 4 includes a right tube plate 5, a left tube plate
6, a plurality of flat tubes 7, a pair of corrugated fins 8
and a pair of reinforcements 9 and 10.

[0017] The right and left tube plates 5 and 6 extend
vertically and are formed with a plurality of holes for re-
spectively receiving both end portions of the tubes 7. The
both end portions of the tubes 7 extend in the lateral
direction to be inserted into the holes and are fixed to the
right and left tube plates 5 and 6, respectively. Each of
the corrugate fins 8 is arranged between the adjacent
tubes 7, extending in the lateral direction. Both end por-
tions of the upper reinforcement 9 and the lower rein-
forcement 10 are inserted into and fixed to the right and
left tube plates 5 and 6 at a top portion of the core part
4 and a bottom portion thereof, respectively.

[0018] Atleastone side portions of connecting portions
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that are temporally assembled are provided with a clad
layer of brazing material, or a brazing sheet. This tem-
porally assembled core part 4 is heat-treated in a heating
furnace to be integrally formed.

[0019] AsshowninFIG. 3 and FIG. 4, the right and left
tanks 2 and 3 are fixed to the heat-treated core part 4 by
means of a plurality of claw portions 11 formed on the
right and left tube plates 5 and 6. Specifically, the claw
portions 11 are caulked to outer circumferential portions
of the right and left tanks 2 and 3, respectively, with a
seal member placed therebetween at the outer circum-
ferential portions so that inner spaces of the tanks 2 and
3 can be tightly sealed.

[0020] The right tank 2 is formed like a vessel, which
is formed with an opening at its core part side. The right
tank 2 is provided with an inlet port 13 of the flowing
medium on its upper and rear side surface, further being
provided with a drain port 14 on its bottom surface. On
the other hand, the left tank 3 is also formed like a vessel,
which is formed with an opening at its core part side and
is provided with an outlet port 15 of the flowing medium
on its lower and rear side surface.

[0021] In this embodiment, a not-shown inlet pipe and
a not-shown outlet pipe are inserted into and fixed to the
inletport 13 and the outlet port 15, respectively. The pipes
may be formed with the tanks 2 and 3 as one unit.
[0022] AsshowninFIG.5andFIG. 6, upper and lower
attachment brackets 16 are formed on front side surfaces
of the tanks 2 and 3, being apart from each other | the
vertical direction, so that they can fix and support a not-
shown condenser on the radiator 1. Further, the tanks 2
and 3 are formed a with a mounting pin 17 on each top
surface thereof for supporting the radiator 1 together with
the condenser on a not-shown radiator core support and
the like as a part of the vehicle body.

[0023] AsshowninFIG. 3 to FIG. 6, in the inner space
of the right tank 2, a first rib portion 18 is formed like a
plate that projects by a predetermined height H1, as
shown in FIG 4, from its bottom inner surface toward the
tube 7, forming a clearance with a length H2 in a lateral
direction of the tank 2 between a tip portion of the first
rib portion 18 and the end portion of the tubes 7. The first
rib portion 18 extends in the lateral direction of the tank
2 and in the vertical direction thereof, namely along a
longitudinal direction of the right tank 2, being made of
plastic material as one unit with the right tank 2. The first
rib portion 18 corresponds to a first wall portion of the
present invention.

[0024] The first rib portion 18 is bent toward the inlet
port 13 in the vicinity thereof the inlet as shown in FIG 5
and FIG 6, and its upper bent portion is continuously con-
nected with an upper side of the inlet port 13 and its lower
bent portion is continuously connected with a lower side
of the inlet port 13. This divides the inner space of the
right tank 2 into a front side passage 19 and two rear side
passages 20 and 21. Namely, a flow area of the front
side passage 19 is set to be narrower than that of the
inlet port 13, and the front side passage 19 is directly
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connected with the inlet port 13, extending along the lon-
gitudinal direction of the right tank 2. The upper rear side
passage 20 and the lower rear side passage 21 are pre-
vented from being directly connected with the inlet port
13. The first rib portion 18 corresponds to a flow accel-
erating means of the present invention. The front side
passage 19 corresponds to a first passage of the present
invention, and the rear side passages 20 and 21 corre-
spond to a second passage of the present invention.
[0025] The left tank 3 is constructed similarly to the
right tank 2 except that it has no first rib portion and no
drain port and that the outlet port 15, instead of the inlet
port 13 of the right tank 2, is provided at the lower rear
surface of the left tank 3. Accordingly, a description of its
construction is omitted herein.

[0026] Thus constructed radiator 1 is fixed and sup-
ported on the radiator core support by using the mounting
pins 17, together with the condenser fixed and supported
on the front side of the radiator 1 by using the attachment
brackets 16.

[0027] Then, the pipe is inserted into and fixed to the
inlet port 13, and then it is connected with a not-shown
connecting pipe so that the flowing medium can flow
therethrough after the medium cools an object to be
cooled, such as an engine or an inverter circuit of an
electric motor. On the other hand, the other pipe is in-
serted into and fixed to the outlet port 15, and then it is
connected wit a not-shown connecting pipe so that the
flowing medium can flow therethrough before the medi-
um cools the object.

[0028] The operation and effects of the radiator 1 of
the first embodiment will be described.

[0029] The high-temperature flowing medium, which
enters the right tank 2 through the inlet port 13, is cooled
down due to heat exchanger between the flowing medi-
umand an air flow generated by the motor vehicle running
(and/or an air flow generated by a motor fan), while it
flows to the left tank 3 through the tubes 7 of the core
part 4. The low-temperature flowing medium in the left
tank 3 is discharged through the outlet port 10 to be sup-
plied to the object. The flowing medium cooled down the
object, and then returns to the inlet port 13 of the radiator
1 to circulate in this cooling circuit.

[0030] In this operation, after the high-temperature
flowing medium enters the inner space of the right tank
2 through the inlet port 13, its flow speed is accelerated,
because it is guided by the rim portion 18 to flow through
the front side passage 19, of the right tank 2, that the first
rib portion 18 narrows, as indicated by a dashed line M
in FIG. 5. This high-temperature flowing medium reaches
the top and bottom portions of the front side passage 19
in a short time, being mixed up with the low-temperature
flowing medium existing at and near the top and bottom
portions. This swiftly mixed-up flowing medium is pushed
out from the right tank 2 to the left tank 3 through the
tubes 7.

[0031] Onthe other hand, the low-temperature flowing
medium in the rear side passages 20 and 21 of the right
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tank 2 is mixed up with the high-temperature flowing me-
dium existing in the front side passage 19 through the
clearance, having the length H2, between the first rib
portion 18 and the tubes 7. This mix-up increases the
temperature of the low-temperature flowing medium, de-
creasing the temperature of the high-temperature flowing
medium, in the right tank 2.

[0032] Inotherwords, the first rib portion 18 guides the
high-temperature flowing medium so as to preferentially
flow it through the narrow front side passage 19, which
can shorten the amount of time for the high-temperature
flowing medium to reach the top and bottom portions,
being far away from the inlet port 13, of the right tank 2.
In addition, replacement between the high-temperature
flowing medium and the low-temperature flowing medi-
um can be swiftly carried out in the right tank 2, so that
the temperature inside of the right tank 2 can be approx-
imately uniform at any position in a short time.

[0033] In addition, it shortens the amount of time for
the flowing medium to flow through all the tube 7 at ap-
proximately uniform temperature, a temperature distri-
bution of the core part 4 can be approximately uniform
in a short time. Therefore, thermal stress due to consid-
erable variation in the temperature distribution of the right
tank 2 and the core part 4 can be decreased, which can
improve the durability of the radiator 1.

[0034] Further, the front side passage 19 is provided
at a wall portion side opposite to a wall portion formed
with the inlet port 13, which can decrease flow resistance
of the flowing medium immediately after it enters the right
tank 2 through the inlet port 13 compared to thatin a case
where the front side passage 19 is provided at the wall
portion side formed with the inlet port 13.

[0035] Further, the first rib portion 18 and the right tank
2 can be formed as one unit easily and at a low manu-
facturing cost compared to those that are independently
formed andthen are integrally connected with each other.
[0036] The first rib portion 18 can decrease thermal
stress generated at connecting portions of the tubes 7
and the tube plate 5, on which the thermal stress notably
acts, in the right tank 2, namely the upstream side tank,
temperature variation of which becomes larger than that
of the left tank 3, namely the downstream side tank.
[0037] Next, a second embodiment of the present in-
vention will be described.

As shown in FIG 7 and FIG 8, in a radiator of the second
embodiment, a first rib portion 18 is provided inside a
right tank 2 similarly to the firstembodiment, but a plurality
of second rib portions 30 are added between the first rib
portion 18 and a wall portion formed with an inlet port 13
of the right tank 2, extending in a direction perpendicular
to a longitudinal direction of the right tank 2. The second
rib portions 30 are made of plastic material as one unit
with the right tank 2 and the first rib portion 18, having
the same heights as those of the first rib portion 18. The
second rib portions correspond to a second wall portion
of the present invention.

[0038] Incidentally, thefirstrib portion 18 has a plurality
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of injection portions 38, which are formed like a circular
cylinder at not-shown gates by curing of molten plastic
manual injected therethrough. These injection portions
38 are not indispensable.

[0039] These first and second rib portions 18 and 30
divided an inner space of the right tank 2 into a front side
passage 19 at a wall portion side opposite to the wall
portion formed with the inlet port 30 and a plurality of
chambers consisting of two upper chambers 31 and 32
and five lower chambers 33 to 37. The chambers 31 to
37 have clearances for fluidically communicating with the
front side passage 19, and they correspond to the second
passage of the present invention.

[0040] In the radiator of the second embodiment, high-
temperature flowing medium entering the front side pas-
sage 19 through the inlet port increases its flow speed
due to a narrow flow area thereof to swiftly flow to a top
portion and a bottom portion of the inner space of the
righttank 2, being mixed up with low-temperature flowing
medium existing in the front side passage 19 in a short
time. Then the flowing medium flow to a left tank through
all of not-shown tubes used for a core part at approxi-
mately uniform temperature.

[0041] Onthe other hand, the low-temperature flowing
medium in the chambers 31 - 37 is mixed up with the
high-temperature, flowing medium flowing through the
front side passage 19, via a clearance formed between
tip portions of the first and second rib portions 18 and 30
and the wall portion formed by a not-shown tube plate.
In this mix-up state, the second rib portions 30 obstruct
the low-temperature flowing medium to flow in the longi-
tudinal direction of the right tank 2, thereby accelerating
mix-up of the low-temperature flowing medium in the
chambers 31 - 37 and the high-temperature flowing me-
dium in the front side passage 19.

[0042] Therefore, the radiator of the second embodi-
ment can provide the following effects in addition to those
of the first embodiment.

[0043] In the radiator of the second embodiment, the
high-temperature flowing medium can be preferentially
guided into the narrow front side passage 19 to acceler-
ate its flow speed in the right tank 2. In addition, the sec-
ond rib portions 30 can accelerate a speed of replace-
ment, or mix-up, between the high-temperature flowing
medium and the low-temperature flowing medium in the
right tank 2, thereby providing approximately uniform
temperature distribution in the right tank 2.

[0044] Next, a third embodiment of the present inven-
tion will be described.

[0045] As shown in FIG 9, in a radiator of the third
embodiment, the heights of a first rib portion 18 and first-
rib-portion side portions of second rib portions 30 are set
to be lower than those of the second embodiment. The
other parts are constructed similarly to those of the first
embodiment.

[0046] Therefore, the radiator of the third embodiment
can provide the following effect in addition to those of the
second embodiment.
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[0047] The first rib portion 18 and the portions of the
second rib portions 30 are formed lower, which can sim-
plify a shaping die for a tank formed by using resin mold,
thereby saving a cost of the shaping die.

[0048] Next, afourthembodiment of the presentinven-
tion will be described.

[0049] As shown in FIG. 10 and FIG. 11, in a radiator
of the fourth embodiment, a first rib portion 18 shown in
the second embodiment is removed, and rib second rib
portions 30 are provided similarly to those of the third
embodiment. The other parts are constructed similarly
to those of the first embodiment.

[0050] Therefore, the radiator of the fourth embodi-
ment can provide the following effect in addition to those
of the second embodiment.

[0051] In the radiator of the fourth embodiment, high-
temperature flowing medium preferentially guided into a
narrow front side passage 19 to accelerate its flow speed
in a right tank 2, further accelerating a speed of replace-
ment, or mix-up, between the high-temperature flowing
medium and the low-temperature flowing medium in the
right tank 2, thereby providing approximately uniform
temperature distribution in the right tank 2.

[0052] FIG 12 shows the effects of the radiator of the
first embodiment, and the effects are similarly obtained
in the second to fourth embodiments.

[0053] In a table of FIG 12, elapse time is shown at a
first part of the table, an analysis result of the radiator 1
without the first and second rib portions 13 and 30 is
shown at a second part thereof, and an analysis result
ofthe radiator 1 with the first rib portion 18, corresponding
to the first embodiment, at a third part thereof. Note that
the right tank 2 is shown at the left side and the left tank
3 is shown at the right side in FIG. 12. Therefore, the
flowing medium flows from the left side to the right side
in FIG. 12. As the temperatures (Temp.) in the radiator
1 are shown in FIG 12, being divided into three temper-
ature areas "Hi", "Middle" and "Low". "Hi" indicates
89.2°C - 95 °C, which is sufficient temperature, "Middle"
indicates 83.75 °C - 89.2 °C excluding 89.2 °C, and "Low"
indicates less than 89.2 °C.

[0054] The experiment was carried out in such a way
that at the beginning the radiator was cooled by being
supplied with the low-temperature flowing medium and
then the high-temperature flowing medium was supplied
to the right tank 2 with counting time. In order to obtain
its higher accuracy of the analysis result, the analysis
was performed, its data being compared with the exper-
imental results.

[0055] After one second, the temperature of the right
tank 2, shown as a wide vertical bar at the left side in
FIG. 12, with the first rib portion 18 becomes approxi-
mately uniform at almost all portions of the right tank 2,
although the temperature of the right tank 2 without the
first and second rib portions 18 and 30 becomes uneven
in the right tank 2, where the temperatures of the top
portion and the bottom portion of the right tank 2 are
notably lower than that of its middle portion at one sec-
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ond.

[0056] This shows that the radiators of the embodi-
ments are superior to the conventional radiator, in accel-
erating the temperature so that it becomes uniform at the
right tank 2.

[0057] While there have been particularly shown and
described with reference to preferred embodiments
thereof, it will be understood that various modifications
may be made therein.

[0058] For example, as shown in FIG 13, the flow ac-
celerating means may employ a U-letter shaped portion
40 that is formed to dent toward the inlet port 13 to form
a first passage between the inlet port 13 and a bottom
wall of the U-letter shaped portion 40. A flow area ther-
ebetween is formed to be narrower than that of the inlet
port 13. The U-letter shaped portion 40 corresponds to
the first wall portion of the present invention.

[0059] The flow accelerating means may employ an L-
letter shaped portion 41, partially dented in a height di-
rection, which has a short height portion 41a and a long
height portion 41b so that the first passage and a part of
the second passage are formed between the short height
potion 41a and the inlet port 13, and so that the rests of
the second passages are formed between the short
height potion 41a and the wall portion with the inlet port
13 and between the long height portion 41b and the wall
portion with the inlet port 13. The short height potion 41a
of the L-letter shaped portion 41 corresponds to the first
wall portion of the present invention.

[0060] Theheatexchangeris notlimited tothe radiator,
and it may be a condenser or others.

[0061] A position of the inlet port 13, and configura-
tions, dimensions, such as thicknesses and heights, and
the numbers of the first rib portion 18 and the second rib
portion 30 may be set appropriately.

[0062] The flow accelerating means may be provided
to the second tank in addition to the first tank.

[0063] In the embodiments, the right tank 2 is the first
tank and the left tank 3 is the second tank, to which the
first tank and the second tank are not limited.

[0064] The first tank may be one of right and left tanks
or one of upper and lower tanks as long as it has an inlet
port.

[0065] The tanks, which are made of plastic material

in the embodiments, may be made of aluminum.
[0066] Thefirstrib portion 18 andthe secondrib portion
30 may be made of metal material and is integrally formed
with the tank by using insert molding.

Claims

1. Aheatexchanger (1), in which flowing medium flows,
comprising:

a first tank (2) that is provided with an inlet port
(13);
a second tank (3) that is disposed apart from the
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first tank (2);

a core part (4) that has a plurality of tubes (7)
and a plurality of fins (8), the tubes (7) having
both end portions being fluidically connected
with the first tank (2) and the second tank (3),
respectively, and each of the fins (8) being ar-
ranged between the adjacent tubes (7); and

a flow accelerating means (18; 30; 40; 41a) that
is provided inside the first tank (2) so as to ac-
celerate a flow speed of the flowing medium,
which enters an inner space of the first tank (2)
through the inlet port (13), in the first tank (2) in
a longitudinal direction of the first tank (2).

The heatexchanger (1) according to claim 1, wherein
the flow accelerating means (18; 30; 40; 41a) has a
first passage (19) extending in the longitudinal direc-
tion and having a flow area narrower than a flow area
of the inlet port (13).

The heat exchanger (1) according to claim 1 or claim
2, wherein the flow accelerating means has a first
wall portion (18; 30; 40; 41a) extending in the longi-
tudinal direction.

The heatexchanger (1) according to claim 3, wherein
the first wall portion is a first rib portion (18) formed
in the inner space of the first tank (2) so that the first
rib portion (2) divides the inner space of the first tank
(2) into the first passage (19) and a second passage
(20, 21; 31 to 37) so that the flowing medium can be
accelerated to flow through the first passage (19)
and so that the flowing medium in the second pas-
sage (20, 21; 31 to 37) is not accelerated to flow
therethrough, and wherein the flowing medium in the
first passage (19) and the flowing medium in the sec-
ond passage (20, 21; 31 to 37) are capable of being
replaced therebetween through a clearance formed
by the first rib portion (18).

The heat exchanger (1) according to any one of
claims 1 to 4, wherein the flow accelerating means
has a second wall portion (30) extending in a direc-
tion perpendicular to the longitudinal directions to
form a second passage (20, 21; 31 to 37) where the
flowing medium in the second passage (20, 21; 31
to 37) is not accelerated to flow therethrough and is
capable of being replaced with the flowing medium
in the first passage (19).

The heatexchanger (1) according to claim 5, wherein
the second wall portion is a second rib portion (30)
for forming the second passage (20, 21; 31 to 37)
and for obstructing the flowing medium entering
through the inlet port (13) from being accelerated to
flow in the second passage (20, 21; 31 to 37).

The heatexchanger (1) according to claim 5, wherein



11 EP 2 048 466 A2

at least one of the first wall portion (18) and the sec-
ond wall portion (20, 21; 31 to 37) is formed in such
a way that a wall portion (40; 41) of the first tank (2)
is partially dented toward the inner space to form the
first passage (19) and a second passage (20, 21; 31
to 37) where the flowing medium in the second pas-
sage (20, 21; 31 to 37) is not accelerated to flow
therethrough and is capable of being replaced with
the flowing medium in the first passage (19).

The heat exchanger (1) according to any one of
claims 1 to 7, wherein the flow accelerating means
(18; 30; 40; 41a) is formed with the first tank (2) as
one unit made of plastic material.

The heat exchanger (1) according to any one of
claims 1to 8, wherein the first tank (2) is an upstream
side tank.
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FIG. 3
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