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(54) HEAT EXCHANGER FOR VEHICLE

(57) A heat exchanger (1,2) for a motor vehicle in-
cluding a pair of tanks (1b, 1c; 2b, 2c) located apart from
each other and a core part (1a, 2b) located between the
pair of tanks (1b, 1c; 2b, 2c). The core part (1a, 2a) has
a plurality of tubes (1d; 2d) and a plurality of corrugated
fins (3; 20; 30) arranged between the adjacent tubes (1d;

2d), where the corrugated fins (3; 20; 30) are formed with
a plurality of louvers (3a, 3b; 50, 51, 53). The corrugated
fins (3; 20; 30) have an upstream projecting portion pro-
vided with a projecting portion (3c, 3d; 21, 22; 31, 32; 41,
42) so that cooling air (CA) converges downward to be
conducted to the louvers (3a; 53) by the projecting portion
(3c, 3d; 21, 22; 31, 32; 41, 42).
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Description

[TECHNICAL FIELD]

[0001] The present invention relates to a heat ex-
changer for motor vehicles, and more particularly it re-
lates to a heat exchanger having a core part thereof which
is provided with a plurality of corrugated fins formed with
louvers thereon.

[BACKGROUND OF THE INVENTION]

[0002] Corrugated fins with louvers, used for conven-
tional heat exchangers, are disclosed in Japanese Patent
Applications Laid-Open Publication No. 9 - 61081, No.
11 - 173784, No. 2000 - 18880, No. 2002 - 350077 and
No. 2003 - 83691. The corrugated fins and a plurality of
tubes are alternately piled up to form a core part of the
heat exchanger.
On the other hand, Japanese Patent Application Laid-
Open No. 2005 - 257104 discloses a conventional inte-
grated heat exchanger, in which corrugated fins are ex-
tended into both core parts of a radiator and a condenser.
The corrugated fins are provided with a plurality of dimple
portions, formed like a cylindrical projection, between the
core parts of the condenser and the radiator to improve
coolability of the radiator by increasing a heat radiation
area.

[DISCLOSURE OF THE INVENTION]

[PROBLEM(S) TO BE SOLVED BY THE INVENTION]

[0003] The conventional heat exchangers, however,
have a problem in that heat exchange efficiency thereof
is poor because cooling air discharged through the core
part of the condenser passes through the louvers of the
core part of the radiator without sufficient introduction
thereto.
In the last conventional integrated heat exchanger, the
projections have no operation or effects of surely intro-
ducing the cooling air to the louvers of the core part of
the radiator, although they contribute to increase in heat
radiation area.
Such a problem also occurs in conventional radiators and
condensers which are independent from each other and
are provided with corrugated fins, respectively.
[0004] The present invention is made in order to solve
the above-described problem, and its object is to provide
a heat exchanger for motor vehicles which can improve
coolability thereof by surely conducting cooling air to lou-
vers arranged between core parts of the heat exchanger.

[MEANS FOR SOLVING THE PROBLEMS]

[0005] In order to solve the above-described problem,
according to a first aspect of the present invention there
is provided a heat exchanger for motor vehicles including

a pair of tanks located apart from each other and a core
part located between the pair of tanks. The core part has
a plurality of tubes and a plurality of corrugated fins ar-
ranged between the adjacent tubes, where the corrugat-
ed fins are formed with a plurality of louvers. The corru-
gated fins have an upstream projecting portion provided
with a projecting portion so that cooling air converges
downward to be conducted to the louvers by the project-
ing portion.
[0006] Preferably, the heat exchanger has a radiator
with a core part and a condenser with a core part, the
core parts being arranged near each other to have a plu-
rality of corrugated fins, piled up alternately with tubes,
so that upstream portions and downstream portions of
the corrugated fins are shared for the core parts, respec-
tively. The corrugated fins are formed with first louvers
at a position corresponding to the core part of the con-
denser and second louvers at a position corresponding
to the core part of the radiator. The projecting portion is
provided on the corrugated fins between the core parts.
[0007] Preferably, the heat exchanger has a radiator
with a core part and a condenser with a core part arranged
near the core part of the radiator. A plurality of first cor-
rugated fins of the radiator, piled up alternately with tubes,
have upstream projecting portions, and a plurality of sec-
ond corrugated fins of the condenser, piled up alternately
with tubes, have downstream projecting portions to ap-
proach the upstream projecting portions. The upstream
projecting portions and the downstream projecting por-
tions have the projecting portion.
[0008] Preferably, the projecting portion projects in a
direction where the cooling air flows into the louvers ar-
ranged at a downstream side of the projecting portion.
[0009] Preferably, the projecting portion includes a first
projecting portion and a second projecting portion that
are arranged like a V-letter shape. The first projecting
portion and the second projecting portion are arranged
symmetrically relative to a central line extending in a lon-
gitudinal direction of the corrugated fin at a central height
thereof. The first projecting portion and the second pro-
jecting portion have linear portions whose extended lines
intersect each other on the central line.
[0010] Preferably, the projecting portion includes a first
projecting portion and a second projecting portion that
are arranged like a V-letter shape. The first projecting
portion and the second projecting portion are arranged
symmetrically relative to a central line extending in a lon-
gitudinal direction of the corrugated fin at a central height
thereof. The first projecting portion and the second pro-
jecting portion have curved portions which are bent to
further depart from each other toward the downstream
side.
[0011] Preferably, the first corrugated fins and the sec-
ond corrugated fins are different in at least one of fin pitch
and fin height.
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[EFFECT OF THE INVENTION]

[0012] In the heat exchanger of the present invention,
the heat changers include the pair of tanks located apart
from each other and the core part located between the
pair of tanks. The core part has the plurality of tubes and
the plurality of corrugated fins arranged between the ad-
jacent tubes, where the corrugated fins are formed with
the plurality of louvers. The corrugated fins have the up-
stream projecting portion provided with the projecting
portion so that the cooling air converges downward to be
conducted to the louvers by the projecting portion. There-
fore, coolability of the heat exchanger can be improved.
[0013] The heat exchanger has the radiator with the
core part and the condenser with the core part, the core
parts being arranged near each other to have the plurality
of corrugated fins, piled up alternately with the tubes, so
that the upstream portions and the downstream portions
of the corrugated fins are shared for the core parts, re-
spectively. The corrugated fins are formed with the first
louvers at the position corresponding to the core part of
the condenser and the second louvers at the position
corresponding to the core part of the radiator. The pro-
jecting portion is provided on the corrugated fins between
the core parts. This can improve especially the coolability
of the radiator.
[0014] The heat exchanger has the radiator with the
core part and the condenser with the core part arranged
near the core part of the radiator. The plurality of first
corrugated fins of the radiator, piled up alternately with
the tubes, have the upstream projecting portions, and
the plurality of second corrugated fins of the condenser,
piled up alternately with the tubes, have the downstream
projecting portions to approach the upstream projecting
portions. The upstream projecting portions and the down-
stream projecting portions have the projecting portion.
This can improve the coolability of the radiator, protecting
the upstream and downstream projecting portions from
buckling due to contact with their peripheral parts.
[0015] The projecting portion projects in the direction
where the cooling air flows into the louvers arranged at
the downstream side of the projecting portion. This ena-
bles the cooling air to be separated by the projecting por-
tion to be well conducted to the louvers.
[0016] The projecting portion includes the first project-
ing portion and the second projecting portion that are
arranged like the V-letter shape. The first projecting por-
tion and the second projecting portion are arranged sym-
metrically relative to the central line extending in the lon-
gitudinal direction of the corrugated fin at the central
height thereof. The first projecting portion and the second
projecting portion have the linear portions whose extend-
ed lines intersect each other on the central line. The pro-
jecting portion can be manufactured in a simple shape
and enables the cooling air to well converge downward.
[0017] The projecting portion includes the first project-
ing portion and the second projecting portion that are
arranged like the V-letter shape. The first projecting por-

tion and the second projecting portion are arranged sym-
metrically relative to the central line extending in the lon-
gitudinal direction of the corrugated fin at the central
height thereof. The first projecting portion and the second
projecting portion have the curved portions which are
bent to further depart from each other toward the down-
stream side. This enables the cooling air to well converge
downward, enhancing torsion rigidity of the corrugated
fins.
[0018] The first corrugated fins and the second corru-
gated fins are different in at least one of the fin pitch and
the fin height. The fin pitches and the fin heights thereof
can be set appropriately in compliance with respective
demands from heat radiation of the radiator and the con-
denser.

[BRIEF DESCRIPTION OF THE DRAWINGS]

[0019] 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 front perspective view showing an inte-
grated heat exchanger of a first embodiment accord-
ing to the present invention;
FIG. 2 is a front view showing the integrated heat
exchanger of the first embodiment;
FIG. 3 is an enlarged side view showing a core part
of the integrated heat exchanger of the first embod-
iment, taken along a line S3 - S3 in FIG. 1;
FIG. 4 is a cross sectional side view showing a cor-
rugated fin used for the core part, taken along a line
S4 - S4 in FIG. 3;
FIG. 5 is a cross sectional rear view showing the
corrugated fin, taken along a line S5 - S5 in FIG. 3;
FIG. 6 is a perspective rear view showing a test mod-
el of the corrugated fin used in the first embodiment;
FIG. 7 is an enlarged side view showing the corru-
gated fin having dimples and a heat insulating portion
used in the first embodiment;
FIG. 8 is an enlarged side view explaining an oper-
ation of the corrugated fin used in the first embodi-
ment;
FIG. 9 is a cross sectional bottom view explaining
the operation of the corrugated fin used in the first
embodiment;
FIG. 10 is a rear perspective view showing a half
part of a first test model of a corrugated fin A1 to be
compared with the corrugated fin used in the first
embodiment, where the other half of the first test
model is symmetrically constructed although not il-
lustrated;
FIG. 11 is a ; a rear perspective view showing a half
part of a second test model of a corrugated fin A2 to
be compared with the corrugated fin used in the first
embodiment, where the other half of the first test
model is symmetrically constructed although not il-
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lustrated;
FIG. 12 is a rear perspective view showing a third
test model of a corrugated fin A3 to be compared
with the corrugated fin used in the first embodiment;
FIG. 13 is a rear perspective view showing a fourth
test model of a corrugated fin A4 to be compared
with the corrugated fin used in the first embodiment;
FIG. 14 is a rear perspective view showing a fifth test
model of a corrugated fin A5 to be compared with
the corrugated fin used in the first embodiment;
FIG. 15 is a rear perspective view showing a half
part of a sixth test model of a corrugated fin A6 to be
compared with the corrugated fin used in the first
embodiment, where the other half of the first test
model is symmetrically constructed although not il-
lustrated;
FIG. 16 is a rear perspective view showing a seventh
test model of a corrugated fin A7 to be compared
with the corrugated fin used in the first embodiment;
FIG. 17 is a table showing test results of the first
corrugated fin of the first embodiment and first to
seventh corrugated fins;
FIG. 18 is a side view showing a corrugated fin used
for a heat exchanger of a second embodiment ac-
cording to the present invention;
FIG. 19 is a cross sectional bottom view explaining
an operation of the corrugated fin used in the second
embodiment, taken along a line S19 - S19;
FIG. 20 is a side view showing a corrugated fin used
for a heat exchanger of a third embodiment;
FIG. 21 is a cross sectional bottom view showing the
corrugated fin, taken along a line S21 - S21 in FIG.
20;
FIG. 22 is a perspective front view showing a radiator
and a condenser of the third embodiment before they
are assembled with each other;
FIG. 23 is a perspective front view showing the ra-
diator and the condenser of the third embodiment
after they are assembled with each other;
FIG. 24 is a side view showing a corrugated fin used
in a fourth embodiment according to the present in-
vention;
FIG. 25 is a rear perspective view showing a corru-
gated fin as a modification of the corrugated fins of
the embodiments; and
FIG. 26 is a cross sectional bottom view showing a
corrugated fin as another modification of the corru-
gated fins of the embodiments.

[DESCRIPTION OF REFERENCE NUMBERS]

[0020]

B1 receiving bracket
B2 inserting bracket
P1 inlet port
P2 outlet port
R1 first chamber

R2 second chamber
R3 third chamber
R4 fourth chamber
S 1 partition plate
1 Radiator
1a core part
1b first tank
1c second tank
1d tube
1e mounting pin
2 condenser
2a core part
2b first tank
2c second tank
2d tube
2e connector
2f, 2g, 2h connecting pipe
2i receiver
3 corrugated fin
3a first louver
3b second louver
3c first dimple portion
3d second dimple portion
3e linear portion
3f semicircular portion
3g first slit portion
3h second slit portion
3i heat insulating portion
4, 5 reinforcement
20 corrugated fin
20a upstream end portion
21 first projecting portion
22 second projecting portion 23 first dimple portion
24 second dimple portion
30 corrugated fin
30a downstream end portion
31 first projecting portion
32 second projecting portion
41 first projecting portion
42 second projecting portion
50, 51, 53 louver
52 return louver

[BEST MODE FOR CARRYING OUT THE INVENTION]

[0021] Embodiments of the present invention will be
described below with reference to the accompanying
drawings. 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.
[0022] A first embodiment will be described.
Herein, "a longitudinal direction of a motor vehicle" is ex-
pressed as "a frontward and rearward direction", and "a
lateral direction of the motor vehicle" is expressed as "a
left and right direction".
[0023] First a construction of the first embodiment will
be described.
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Referring to FIG. 1 to FIG. 3, in the first embodiment, a
heat exchanger for motor vehicles employs an integrated
heat exchanger including a radiator 1 and a condenser
2 that is arranged in front of the radiator 1, being integrally
assembled therewith.
[0024] The radiator 1 is what is called a parallel-flow
type radiator in which a pair of tanks 1b and 1c is located
at a right side and a left side of a core part 1a, respectively.
The core part 1a includes a plurality of tubes 1d and a
plurality of corrugated fins 3, where both end portions of
the tubes 1d are inserted in and fixed to the first and
second tanks 1b and 1c, respectively, and each of the
corrugated fins 3 is disposed between the adjacent tubes
1d. The corrugated fins 3 are shared with the core part
1a of the radiator 1 and a core part 2a of the condenser 2.
[0025] On top and bottom portions of the first and sec-
ond tanks 1b and 1c, four mounting pins 1e are vertically
provided, respectively, for mounting the integrated heat
exchanger on the motor vehicle. An inlet port P1 is pro-
vided on a rear surface of the first tank 1b, and an outlet
port P2 is provided on a rear surface of the second tank
1c.
[0026] The condenser 2 is equipped with a pair of tanks
2b and 2c at a right side and a left side of the core part
2a, respectively.
The core part 2a includes a plurality of tubes 2d and the
corrugated fins 3, where both end portions of the tubes
2d are inserted in and fixed to the first tank 2b and the
second tank 2c, respectively, and each of the corrugated
fins 3 is disposed between the adjacent tubes 2d.
[0027] As shown in FIG. 2, an inner space of the first
tank 2b is divided by a partition plate S1 into a first cham-
ber R1 and a fourth chamber R4, and an inner space of
the second tank 2c is divided by another partition plate
S1 into a second chamber R2 and a third chamber R3.
[0028] On the first tank 2b, a connector 2e is provided
to fluidically communicate with the first chamber R1, and
a connecting pipe 2f is provided to fluidically communi-
cate with the fourth chamber R4, while, on the second
tank 2c, a receiver tank 2j is provided to fluidically com-
municate with the second chamber R2 through a con-
necting pipe 2g and also with the third chamber R3
through a connecting pipe 2h.
[0029] A pair of reinforcements 4 and 5 are inserted
into and fixed to upper end portions of the first tanks 1b
and 2b of the radiator 1 and condenser 2 and lower end
portions of the second tanks 1c and 2c thereof, respec-
tively. Accordingly, the radiator 1 and the condenser 2
are integrally connected with each other by the pair of
the reinforcements 4 and 5.
[0030] As shown in FIG. 3 to FIG. 6, in the first embod-
iment, the corrugated fins 3 are formed with a plurality of
first louvers 3a at a position corresponding to the core
part 2a of the condenser 2 and a plurality of second lou-
vers 3b at a position corresponding to the core part 1a
of the radiator 1, the first and second louvers 3a and 3b
being raised in directions opposite to each other.
[0031] The corrugated fins 3 are formed with a first

dimple portion (a first projecting portion) 3c and a second
dimple portion (a second projecting portion) 3d, which
are arranged along an appropriate V-letter shape, at the
radiator core part side so that cooling air converges from
a front side (an upstream side of the cooling airflow) to-
ward a rear side (a downstream side of the cooling air-
flow). The first and second dimple portions 3c and 3d
correspond to a projecting portion of the present inven-
tion.
[0032] The first dimple portion 3c is designed to project
in a direction where the cooling air passing through the
first louvers 3a flows into the second louvers 3b as shown
in FIG. 9. The second dimple portion 3d is designed sim-
ilarly.
[0033] As shown in FIG. 7, the first and second dimple
portions 3c and 3d are arranged symmetrically to each
other relative to a central line Z1 extending in a longitu-
dinal direction of the corrugated fin 3 at a central height
thereof. The first and second dimple portions 3c and 3d
are inclined at the same angle relative to the central line
Z1 so that extended lines thereof intersect with each other
at their downstream side at a predetermined angle of α.
The angle α is preferably set to be approximately 90°.
[0034] The first and second dimple portions 3c and 3d
are formed to have a cross section having a pair of linear
portions 3e and a pair of semicircular portions 3f con-
nected with both end portions of the linear portions 3e.
They are press-formed with the first and second louvers
3a and 3b at the same time when the corrugated fin 3 is
manufactured, or they are formed by press working in
advance of corrugation formation of material to be the
corrugated fin 3.
[0035] The height H, as shown in FIG. 5, width W,
length L and angle α of the first and second dimple por-
tions 3c and 3d may be set appropriately.
[0036] A portion of the corrugated fin 3 at the condens-
er core part side is provided with a first slit portion 3g and
a second slit portion 3h, where the first slit portion 3g
extends downward from a top portion of a folded portion
of the corrugated fin 3 and the second slit portion 3h
extends upward from a bottom portion of the folded por-
tion so that they exceed the central line X1 to be over-
lapped with each other. They form a heat insulating por-
tion 3i that vertically and zigzag connects an upstream
portion and a downstream portion of the corrugated fin 3.
[0037] The heat insulating portion 3i may have a shape
different from that of the first embodiment, and it may be
removed according to the level of need.
[0038] Aluminum is used for all parts of the integrated
heat exchanger, and one side portions of connecting por-
tions of the parts are provided thereon with clad layers
(brazing sheets) of brazing material. The parts are tem-
porally assembled, and then they are heat-treated in a
not-shown heat furnace, so that the connecting portions
of the parts are brazed and fixed with each other.
[0039] Next the operation of the corrugated fin 3 of the
first embodiment will be described.
In the integrated heat exchanger of the first embodiment,
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a cooling medium, which enters the first tank 1b at a
temperature of approximately 110°C from a not-shown
engine side through the inlet port P1 of the radiator 1, is
cooled down to approximately 60°C, while it flows
through the tubes 1d, due to heat exchange between the
cooling medium and the cooling air (ram airflow gener-
ated when the motor vehicle is running and/or airflow
generated by the motor fan) passing through the core
part 1a. The cooled cooling medium enters the second
tank 1c, and then it is discharged toward the engine side
through the outlet port P2.
[0040] On the other hand, a cooling medium, which
enters the first chamber R1 of the first tank 2b of the
condenser 2 at a temperature of approximately 70°C from
a not-shown compressor side through the connector 2e,
is heat-exchanged between the cooling medium and the
cooling air passing through the core part 2a of the con-
denser 2 while it flows through the tubes 2d fluidically
connecting the first chamber R1 and the second chamber
R2.
[0041] The cooling medium entering the second cham-
ber R2 is conducted to the receiver tank 2j through the
connecting pipe 2g, being gas-liquid separated therein.
Only the liquid cooling medium enters the third chamber
R3 through the connecting pipe 2h, and then it is super-
cooled down to approximately 45°C due to heat ex-
change between the cooling medium and the cooling air
while it flows through the tubes 2d fluidically connecting
the third chamber R3 and the fourth chamber R4.
[0042] The supercooled cooling medium in the fourth
chamber R4 is discharged to a not-shown evaporator
side through the connecting pipe 2f and the connector 2e.
[0043] As shown in FIG. 8 and FIG. 9, the cooling air
CA, indicated by dashed arrows, enters from a front side
of the integrated heat exchanger and passes the first
louvers 3a that correspond to the core part 2a of the con-
denser 2. Then it flows, being separated by the first and
second dimple portions 3c and 3d; along a first flow path
X1 where it flows along insides of the first and second
dimple portions 3c and 3d to run through the second lou-
vers 3b that correspond to the core part 1a of the radiator
1, and also along a second flow pat X2 where it passes
over the corrugated fin 3 in a lateral direction of the cor-
rugated fin 3 to flow along outsides of the fist and second
dimple portions 3c and 3d and return, then running
through the second louvers 3b. This enables the cooling
air to be avoided from flowing away from the first louvers
3a in the lateral direction, thus surely flowing through the
second louvers 3b to improve a heat radiation perform-
ance of the corrugated fin 3.
[0044] In addition, the heat insulating portion 3i sup-
presses heat transfer from a radiator side toward a con-
denser side in the corrugated fin 3. This can suppress
harmful effects due to heat transfer between the core
parts 1a and 2a.
Incidentally, the heat insulating portion 3i is preferably
provided between the core parts 1a and 2a, at the con-
denser side where the condenser 2 is arranged at the

upstream side of the cooling air CA and a temperature
of the cooling medium thereof is low. The first and second
dimple portions 3c are preferably provided at the radiator
side, where a temperature of the cooling medium of the
radiator 1 is high.
[0045] FIG. 17 shows the test results in the heat radi-
ation test which measured and compared the corrugated
fin 3 of the first embodiment and corrugated fins A1 - A7
with various shapes shown in FIG. 10 to FIG. 16. The
corrugated fin A2 has a conventional normal shape.
In the test, the cooling air CA is simulated as that gener-
ated when a motor vehicle runs at vehicle speeds of 40
to 120 km/h at an outside air temperature of 20°C, and,
as shown in FIG. 6, pressures and temperatures of the
cooling air CA were measured at an inlet Y1 of the cor-
rugated fin 3 and its temperatures were measured at an
outlet Y2 thereof. In the table of FIG. 17, each measured
temperature is indicated by "TEMP (°C)", and each
measured pressure is indicated by "PRES (Pa)".
[0046] As shown in FIG. 17, the temperature of the
corrugated fin 3 of the first embodiment is the highest at
the outlet Y2 compared to those of the corrugated fins
A1 to A7. This demonstrates that the corrugated fin 3 of
the first embodiment is superior to the corrugated fins A1
to A7 in the heat radiation performance.
In addition, the pressure at the inlet Y1 is low, thus a flow
resistance being low. This demonstrates that the first em-
bodiment can provide smooth flow of the cooling air CA.
Incidentally, although the similar test was conducted by
using a corrugated fin having first and second dimple
portions shaped like a V-letter where the first and second
dimple portions so that cooling air CA diffuses from the
front side toward the rear side thereof, this test cannot
produce favorable result.
[0047] The effects of the corrugated fin of the first em-
bodiment will be described.
As described above, the integrated heat exchanger of
the first embodiment is constructed so that the core part
1a of the radiator 1 and the core part 2a of the condenser
2 are arranged near each other and that the corrugated
fins 3 are piled up alternately with the tubes 1d and 2d
of the core part 1a and the core part 2a to be shared
therewith. The first and second louvers 3a and 3b are
formed, rising in the opposite directions, at the position
of the corrugated fin 3 corresponding to the core part 2a
of the condenser 2 and at the position thereof corre-
sponding to the core part 1 of the radiator 1, respectively,
and the first and second dimple portions 3c and 3d are
provided between the core part 1a and the core part 2a.
Therefore, the cooling air CA can be surely conducted
to the second louvers 3b at the core part 1a side, which
especially improves coolability of the radiator 1.
[0048] The first and second dimple portions 3c and 3d
are projected in the directions where the cooling air CA
passing through the first louvers 3a flows into the second
louvers 3b at the downstream side. This enables the cool-
ing air CA to hit the first and second dimple portions 3c
and 3d to separate therefrom, then being well conducted
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to the second louvers 3b.
[0049] The projecting portion consists of the first and
second dimple portions 3c and 3d that are arranged like
the V-letter shape so that the cooling air CA converges
from the upstream side of the cooling air CA toward down-
stream side. In addition, they are arranged symmetrically
relative to the central line Z1 extending in the longitudinal
direction of the corrugated fin 3 at the central height there-
of, and they have the linear portions 3e whose extended
lines intersect with each other on the central line Z1.
Therefore, they can be manufactured in a simple shape
to converge the cooling air CA toward the downstream
side.
[0050] With the first and second dimple portions 3c and
3d, the heat insulating portion 3i is press-formed to ver-
tically zigzag connect portions of the corrugated fin 3,
consisting of the first and second opening portions 3g
and 3h provided so that they respectively extend from
the top portion and the bottom portion of the folded portion
of the corrugated fin 3 toward the central line Z1 to overlap
with each other. This improves the coolability of the ra-
diator 1, suppressing the heat transfer from the radiator
1 to the condenser 2 to decrease deterioration in the cool-
ability of the condenser 2.
[0051] Next a heat exchanger of a second embodiment
according to the present invention will be described.
[0052] As shown in FIG. 18, in the second embodi-
ment, a radiator 1 is independently used, where a core
part 1a of the radiator 1 is equipped with a plurality of
corrugated fins 20 only for the radiator 1. The corrugated
fin 20 for the core part 1a of the radiator 1 is projected
toward an upstream side from the core part 1a, and this
upstream projecting portion is formed with a first project-
ing portion 21 and a second projecting portion 22 that
are arranged like a V-letter shape so that an interval be-
tween the first and second projecting portions 21 and 22
becomes narrower toward a downstream side.
[0053] In the second embodiment, each of the first and
second projecting portions 21 and 22 consists of two dim-
ple portions 23 and 24, formed in a quadrangular pyramid
shape, which project in a direction where cooling air CA
flows into louvers 3b of the corrugated fin 20 as shown
in FIG. 19.
An angle β between the first and second projecting por-
tions 21 and 22 is set to be 90°.
Incidentally, the first and second projecting portions 21
and 22 may consist of more than two dimple portions, or
they may employ the first and second dimple portions 3c
and 3d of the first embodiment.
The sizes, shapes and angle β of the dimple portions 23
and 24, and a length of the upstream projecting portion
of the corrugated fin 20 may be set appropriately.
[0054] The operation of the corrugated fin 20 of the
second embodiment is similar to that of the first embod-
iment, and its explanation is omitted.
[0055] In the second embodiment, as shown in FIG.
19, the cooling air CA converges by the first and second
projecting portions 21 and 22 to converge and flow down-

ward, thus being surely conducted to the louvers 3b. This
increases a heat exchange efficiency to improve coola-
bility of the radiator 1.
[0056] In addition, the upstream projecting portion in-
creases a heat radiation area and can conduct the cooling
air CA to the louvers 3b.
[0057] Next heat exchangers of a third embodiment
according to the present invention will be described.
[0058] As shown in FIG. 20 and FIG. 21, a radiator 1
and a condenser 2 have a plurality of first corrugated fins
20 and a plurality of second corrugated fins 30, respec-
tively. The second corrugated fins 30 of a core part 2a
of the condenser 2 project downward from the core part
2a to have downstream projecting portions so that their
downstream end portions 30a are arranged near up-
stream end portions 20a of the second corrugated fins
20. Each of the downstream projecting portions of the
first corrugated fins 30 is formed with a first projecting
portion 31 and a second projecting portion 32. The first
and second projecting portions 31 and 32 have shapes
similar to those of the first projecting portion 21 and the
second projecting portion 22 of the corrugated fin 20, and
each of the first and second projecting portions 31 and
32 consists of two dimple portions 33 and 34. On the
other hand, each of the first and second projecting por-
tions 21 and 22 formed on the second corrugated fins 20
consists of two dimple portions 23 and 24 similarly to
those of the second embodiment.
Incidentally, although the dimple portions 22, 23, 33 and
34 have the same shapes in this embodiment, they may
have different shapes. A distance between the down-
stream end portion 30a and the upstream end portion
20a may be set appropriately.
[0059] In addition, as shown in FIG. 22, in the heat
exchangers of the third embodiment, the radiator 1 has
a pair of tanks 1b and 1c, on their upper portions and
lower portions, which are respectively provided with four
receiving brackets B1 that are shaped like an L-letter
opening upward and project forward, while the condenser
2 has a pair of tanks 2b and 2c, on their upper portions
and lower portions, which are respectively provided with
four inserting brackets B2 that are shaped like a plate
and project laterally outwardly. As shown in FIG. 23, the
inserting brackets B2 of the condenser 2 are inserted
from above into the brackets B1 of the radiator 1 to en-
gage with each other, thereby integrally fixing the radiator
1 and the condenser 2 with each other.
[0060] In the third embodiment, the downstream pro-
jecting portions of the corrugated fins 30 and the up-
stream projecting portions of the corrugated fins 20 in-
crease heat radiation areas thereof, thus improving cool-
ability of the radiator 1 and that of the condenser 2 and
suppressing harmful effects due to heat transfer the ra-
diator 1 and the condenser 2.
[0061] The cooling air surely converges toward the
downstream side and is conducted to the louvers 3b by
using the first and second projecting portions 31 and 32
of corrugated fins 30 of the condenser 2 and the first and
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second projecting portions 21 and 22 of the corrugated
fins 20 of the radiator 1.
[0062] When the radiator 1 is independently used like
the second embodiment, buckling of the upstream pro-
jecting portions of the corrugated fins 20 may occur due
to contact with their peripheral parts, while, in the third
embodiment, the upstream projecting portions of the cor-
rugated fins 20 and the downstream projecting portions
of the corrugated fms 30 are arranged so that the down-
ward end portions 30a and the upstream end portions
20a are arranged near each other. Therefore, they are
protected from the bucking.
[0063] In addition, in the thirds embodiment, the fin
pitches and heights of the corrugate fins 20 and the cor-
rugated fins 30 may be set to be different from each other,
and accordingly they may be set appropriately in com-
pliance with respective demands from heat radiation of
the radiator 1 and the condenser 2.
[0064] Next a fourth embodiment according to the
present invention will be described.
[0065] As shown in FIG. 24, in an integrate heat ex-
changer of the fourth embodiment, a corrugated fin 3 has
a first projecting portion 41 and a second projecting por-
tion 42 formed to have curved portions instead of the liner
portions 3e of the first embodiment so that the curved
portions are bent to further depart from each other toward
a downstream side
[0066] Therefore, in the fourth embodiment, the first
and second projecting portions 41 and 42 enable the
cooling air to effectively converge toward the down-
stream side, and they enhance torsional rigidity of the
corrugated fins 3.
[0067] The foregoing invention has been described in
terms of preferred embodiments. However, it is believed
obvious that modification and variation of the present in-
vention is possible in light of the above teachings.
[0068] For example, the louvers and tubes may be ap-
propriately set in the number, length, thickness, angles,
arrangement and so forth.
[0069] The heat insulating portion is not indispensable,
and, as shown in FIG. 25 of a modification, they may be
replaced by two louvers 50 and 51 connected at both end
portions thereof that form openings therebetween. These
louvers 50 and 51 can provide the similar effects.
[0070] As shown in FIG. 26, in another modification of
the corrugated fins of the embodiments, a return louver
52 and third louvers 53 may be provided at the down-
stream side of the second louvers 3b so that the cooling
air CA, passing through the second louvers 3b and
changed its flow direction, changes again the flow direc-
tion by the third louvers 53.

[INDUSTRIAL AVAILABILITY]

[0071] The integrated heat exchanger of the present
invention is available to those used for motor vehicles
and others as long as it cools cooling medium flowing
through a core part by cooling air through corrugated fins.

Claims

1. A heat exchanger (1, 2) for a motor vehicle compris-
ing:

a pair of tanks (1b, 1c; 2b, 2c) located apart from
each other; and
a core part (1a 2a) located between the pair of
tanks (1b, 1c; 2b, 2c) and having a plurality of
tubes (1d; 2d) and a plurality of corrugated fins
(3; 20; 30) arranged between the adjacent tubes
(1d; 2d), the corrugated fins (3; 20; 30) being
formed with a plurality of louvers (3a, 3b; 50, 51,
53) wherein
the corrugated fins (3; 20; 30) have an upstream
projecting portion provided with a projecting por-
tion (3c, 3d; 21, 22; 31, 32; 41, 42) so that cooling
air (CA) converges downward to be conducted
to the louvers (3a; 53) by the projecting portion
(3c, 3d; 21, 22; 31, 32; 41, 42).

2. The heat exchanger (1, 2) according to claim 1,
wherein
the heat exchanger has a radiator (1) with a core
part (1a) and a condenser (2) with a core part (2a),
the core parts (1a, 2a) being arranged near each
other to have a plurality of corrugated fins (3), piled
up alternately with tubes (1d; 2d), so that upstream
portions and downstream portions of the corrugated
fins (3) are shared for the core parts (1a, 2a), respec-
tively, wherein
the corrugated fins (3) are formed with first louvers
(3a) at a position corresponding to the core part (2a)
of the condenser (2) and second louvers (3b) at a
position corresponding to the core part (1a) of the
radiator (1), and wherein
the projecting portion (3c, 3d; 21, 22; 31, 32; 41, 42)
is provided on the corrugated fins (3) between the
core parts (1a, 2a).

3. The heat exchanger (1, 2) according to claim 1,
wherein
the heat exchanger has a radiator (1) with a core
part (1a) and a condenser (2) with a core part (2a)
arranged near the core part (1a) of the radiator (1),
wherein
a plurality of first corrugated fins (20) of the radiator
(1), piled up alternately with tubes (1d), have up-
stream projecting portions, and a plurality of second
corrugated fins (30) of the condenser (2), piled up
alternately with tubes (2d), have downstream pro-
jecting portions to approach the upstream projecting
portions, and wherein
the upstream projecting portions and the down-
stream projecting portions have the projecting por-
tion (21, 31).

4. The heat exchanger (1, 2) according to any one of
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claims 1 to 3, wherein
the projecting portion (3c, 3d; 21, 22; 31, 32; 41, 42)
projects in a direction where the cooling air (CA)
flows into the louvers (3b) arranged at a downstream
side of the projecting portion (3c, 3d; 21; 31).

5. The heat exchanger (1, 2) according to any one of
claims 1 to 4, wherein
the projecting portion (3c, 3d; 21; 31) includes a first
projecting portion (3c; 23; 33) and a second project-
ing portion (3d; 24; 34) that are arranged like a V-
letter shape, wherein
the first projecting portion (3c; 23; 33) and the second
projecting portion (3d; 24; 34) are arranged symmet-
rically relative to a central line (Z1) extending in a
longitudinal direction of the corrugated fin (3; 20; 30)
at a central height thereof, and wherein
the first projecting portion (3c; 23; 33) and the second
projecting portion (3d; 24; 34) have linear portions
(3e) whose extended lines intersect each other on
the central line (Z1).

6. The heat exchanger (1, 2) according to any one of
claims 1 to 4, wherein
the projecting portion includes a first projecting por-
tion (41) and a second projecting portion (42) that
are arranged like a V-letter shape, wherein
the first projecting portion (41) and the second pro-
jecting portion (42) are arranged symmetrically rel-
ative to a central line (Z1) extending in a longitudinal
direction of the corrugated fin (3) at a central height
thereof, and wherein
the first projecting portion (41) and the second pro-
jecting portion (42) have curved portions which are
bent to further depart from each other toward the
downstream side.

7. The heat exchanger (1, 2) according to any one of
claims 1 to 6, wherein
the corrugated fins (20, 30) includes first corrugated
fins (20) for a radiator (1) and second corrugated fins
(30) for a condenser (2), the first corrugated fins (20)
and the second corrugated fins (30) being different
in at least one of fin pitch and fin height.
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