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Description
[Technical Field]

[0001] The present invention relates, in general, to a
heat exchanger for a vehicle and, more particularly, to
an integrated heat exchanger for a vehicle, in which an
exhaust gas recirculation (EGR) cooler and an oil cooler
are integrated, thereby making it possible to optimize the
use of space within the vehicle and considerably improve
the heat exchanging performance of exhaust gas, cool-
ant, and oil.

[Background Art]

[0002] Vehicles are equipped with various heat ex-
changers such as a radiator for cooling a coolant of an
engine, an automotive transmission oil cooler for cooling
oil of an automotive transmission, an engine oil cooler
for cooling oil for the engine, an exhaust gas recirculation
(EGR) cooler for cooling an EGR gas, a fuel cooler for
cooling fuel, and a charge air cooler for cooling air suc-
tioned toward the engine.

[0003] Other heat exchangers such as a condenser of
an air conditioner are densely installed around the radi-
ator disposed in the front of the vehicle, along with the
automotive transmission oil cooler, the engine oil cooler,
the charge air cooler, and the fuel cooler.

[0004] As the various heat exchangers are densely in-
stalled around the radiator of the vehicle in this way and
the front space of the vehicle is very narrow, the various
pipes have a complicated layout. As such, it is very dif-
ficult to install or replace a variety of parts.

[0005] The EGR cooler is installed on an exhaust sys-
tem of the vehicle, and a coolant line for supplying the
coolant for the engine to the EGR cooler is provided. The
EGR cooler is far away from the engine, and the coolant
line passes through the oil cooler. As such, the coolant
line is very long and complicated.

[Disclosure]
[Technical Problem]

[0006] Accordingly, the present invention has been
made keeping in mind the above problems occurring in
the prior art, and an object of the present invention is to
provide an integrated heat exchanger for a vehicle, in
which an exhaust gas recirculation (EGR) cooler and an
oil cooler are integrally and closely coupled, thereby mak-
ing it possible to reduce a space around the radiator,
simplify the layout of coolant and oil lines, and thus ef-
fectively overcome space restrictions within the vehicle.
[0007] Anotherobjectof the presentinvention is to pro-
vide an integrated heat exchanger for a vehicle, in which
a coolant rapidly warms up automotive transmission oil
in the event of cold starting of the vehicle, thereby making
it possible to effectively realize improvementin fuel econ-
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omy and reduction in exhaust gas.
[Technical Solution]

[0008] In order to accomplish the above object, the
present invention provides an integrated heat exchanger
for a vehicle, which includes:

an exhaust gas heat exchanging part thatexchanges
heat between a coolant and an exhaust gas; and an
oil heat exchanging part that exchanges heat be-
tween the coolant and oil, wherein

the exhaust gas heat exchanging part has a housing,
to one side of which a coolant inflow pipe into which
the coolant flows is connected, and a plurality of ex-
haust gas tubes which are stacked in the housing at
regular intervals, in which respective exhaust gas
channels are formed, and between the neighboring
ones of which first coolant channels communicating
with the coolant inflow pipe are formed,

the oil heat exchanging part has a plurality of plates
which are stacked at regular intervals and between
which a plurality of oil channels and a plurality of
second coolant channels are alternately formed, and
a coolant discharge pipe through which the coolant
is discharged and which is connected to one side of
an upper end thereof,

a lower end of the oil heat exchanging part and an
upper surface of the housing of the exhaust gas heat
exchanging part are coupled via at least one mount-
ing plate, and

the first coolant channels of the exhaust gas heat
exchanging part and the second coolant channels
of the oil heat exchanging part are sealed against
the mounting plate and communicate with each oth-
er, and the second coolant channels communicate
with the coolant discharge pipe.

[0009] Here, the mounting plate may include a first
mounting plate coupled to the upper surface of the hous-
ing of the exhaust gas heat exchanging partand a second
mounting plate coupled to the lower end of the oil heat
exchanging part, both of which are mutually coupled by
fasteners, and

the first and second mounting plates may have holes
communicating with each other. Further, the hole of the
first mounting plate may communicate with the first cool-
ant channels of the exhaust gas heat exchanging part,
and the hole of the second mounting plate may commu-
nicate with the second coolant channels of the oil heat
exchanging part.

[0010] Further, the housing of the exhaust gas heat
exchanging part may be coupled with a pair of fixing
brackets on opposite left and right sides of an upper end
thereof. The first mounting plate may be coupled to the
fixing brackets. The second mounting plate may be cou-
pled to an upper surface of the first mounting plate.
[0011] Further, the second mounting plate may have
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an annular sealing groove which is formed around the
hole thereof and into which a sealing member is fitted.
[0012] Inaddition,the exhaustgas tubes of the exhaust
gas heat exchanging part may be stacked in a direction
perpendicular to a direction in which the plates of the oil
heat exchanging part are stacked.

[Advantageous Effects]

[0013] As described above, the exhaust gas heat ex-
changing partand the oil heat exchanging part are closely
integrated by the first and second mounting plates and
the sealing member. Thereby, it is possible to reduce a
space around the radiator, simplify the layout of the cool-
ant and oil lines, and effectively overcome space restric-
tions within the vehicle.

[0014] Further, as a coolant whose temperature is in-
creased by exchanging heat with an exhaust gas heats
oil within the oil heat exchanging part, the coolant rapidly
warms up the automotive transmission oil in the event of
initial cold starting of the vehicle. Thereby, it is possible
to effectively realize improvement in fuel economy and
reduction in exhaust gas.

[Description of Drawings]
[0015]

FIG. 1 is a perspective view showing an integrated
heat exchanger for a vehicle according to an embod-
iment of the present invention.

FIG. 2 is an exploded perspective view showing a
state in which an exhaust gas heat exchanging part
and an oil heat exchanging part are disassembled
in the integrated heat exchanger for a vehicle ac-
cording to the embodiment of the present invention.
FIG. 3 is a plan view when viewed from the direction
of arrow A of FIG. 1.

FIG. 4 is a cross-sectional view taken along line B-
B of FIG. 3.

FIG. 5 is a cross-sectional view taken along line C-
C of FIG. 3.

FIG. 6 is a cross-sectional view taken along line D-
D of FIG. 3.

FIG. 7 is a cross-sectional view taken along line E-
E of FIG. 3.

FIG. 8 is a cross-sectional view taken along line F-
F of FIG. 3.

FIG. 9 is an exploded perspective view showing the
exhaust gas heat exchanging part in the integrated
heat exchanger for a vehicle according to the em-
bodiment of the present invention.

FIG. 10 shows a state in which the integrated heat
exchanger of the present invention is applied to a
coolant system of the vehicle.
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[Mode for Invention]

[0016] Hereinafter, exemplary embodiments of the
present invention will be described in detail with refer-
ence to the accompanying drawings.

[0017] FIGS. 1to9show anintegrated heat exchanger
for a vehicle according to an embodiment of the present
invention.

[0018] As shown in FIGS. 1 and 2, an integrated heat
exchanger for a vehicle includes an exhaust gas heat
exchanging part 10 that exchanges heat between an ex-
haust gas and a coolant, and an oil heat exchanging part
20 that exchanges heat between oil and the coolant.
[0019] The exhaust gas heat exchanging part 10 in-
cludes a housing 11 and a plurality of exhaust gas tubes
12 installed in the housing 11.

[0020] As shown in FIG. 9, the housing 11 includes a
first housing 11a and a second housing 11b assembled
with each other, and the first housing 11a and the second
housing 11b are formed in a structure having a C-shaped
cross section. The first housing 11a is provided with a
fitting flange 11c at a lower end thereof, and the second
housing 11b is provided with a fitting ridge 11d at an
upper end thereof. The fitting flange 11c¢ of the first hous-
ing 11a and the fitting ridge 11d of the second housing
11b are engaged and coupled by welding.

[0021] As shown in FIGS. 4 to 8, a plurality of exhaust
gas tubes 12 are disposed in an inner upper space of the
housing 11. Particularly, the plurality of exhaust gas
tubes 12 are fitted and assembled into the first housing
11a. A bypass passage 43 sealed against the exhaust
gas tubes 12 is formed in an inner lower space of the
housing 11. Especially, the bypass passage 43 corre-
sponds to an inner space of the second housing 11b.
[0022] An exhaust gas inflow flange 13 is coupled to
one end of the housing 11, and an exhaust gas outflow
block 14 is coupled to the other end of the housing 11.
The first housing 11a is provided with first and second
protrusions 18a and 18b on an upper surface thereof. A
coolant inflow pipe 31 is connected to the first protrusion
18a, and the second protrusion 18b is provided with a
hole 18c through which the coolant flows. An upper sur-
face of the second protrusion 18b is coupled with a first
mounting plate 51 (to be described below) in an airtight
way.

[0023] The exhaust gas inflow flange 13 is configured
so that a first inflow opening 13a and a second inflow
opening 13b are divided by a partition 13c. An exhaust
gas introduced through the first inflow opening 13a flows
through exhaust gas channels 41 of the exhaust gas
tubes 12, and an exhaust gas introduced through the
second inflow opening 13b flows through the bypass pas-
sage 43. Further, a bypass valve (not shown) and an
exhaust gas recirculation (EGR) valve (not shown) are
installed on a side of the exhaust gas inflow flange 13.
[0024] One end of the exhaust gas outflow block 14 is
provided with an opening 14b. The opening 14b commu-
nicates with the exhaust gas channels 41 of the exhaust
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gas tubes 12 and the bypass passage 43. The other end
of the exhaust gas outflow block 14 is provided with a
flange 14a to which an exhaust pipe (not shown) is con-
nected.

[0025] The exhaust gas channels 41 are formed in the
respective exhaust gas tubes 12. A turbulator (not
shown) made up of, for instance, wavy fins or offset fins
may be installed in each exhaust gas channel 41. A plu-
rality of embossments 12f are formed on an outer surface
of each exhaust gas tube 12. When the exhaust gas tubes
12 are stacked in a leftward/rightward direction, i.e. in a
direction perpendicular to a direction in which plates 21
of the oil heat exchanging part 20 (to be described below)
are stacked, the embossments 12f of the exhaust gas
tubes 12 come into contact with one another, and are
coupled by welding. The embossments 12f of the outer-
most exhaust gas tubes 12 come into contact with em-
bossments 11f of the housing 11, and are coupled by
welding.

[0026] A plurality of first coolant channels 42 are air-
tightly formed between the stacked exhaust gas tubes
12 by the housing 11, particularly the first housing 11a.
As shown in FIG. 8, the first coolant channels 42 directly
communicate with the coolant inflow pipe 31. Thus, the
coolant flows through the coolant inflow pipe 31 into the
first coolant channels 42.

[0027] As shown in FIG. 9, the embossments 12f of
the exhaust gas tubes 12, which are in contact with inner
lateral surfaces of the housing 11, particularly the first
housing 11a, among the exhaust gas tubes 12 come into
contact with the embossments 11f of the first housing
11a, and are coupled by welding. The second housing
11b is provided with a plurality of reinforcing emboss-
ments 11e on the bottom thereof. Rigidity of the second
housing 11b can be reinforced by the reinforcing em-
bossments 11e.

[0028] As shown in FIG. 9, one end of each exhaust
gas tube 12 is provided with a first tube expansion 12a,
and the other end of each exhaust gas tube 12 is provided
with a second tube expansion 12b. Thus, as the plurality
of exhaust gas tubes 12 are stacked in the leftward/right-
ward direction, the neighboring first tube expansions 12a
are airtightly coupled, and the neighboring second tube
expansions 12b are airtightly coupled. Further, the first
tube expansions 12a of the exhaust gas tubes 12 are
airtightly coupled to the side of the first exhaust gas inflow
opening 13a of the exhaust gas inflow flange 13, and the
second tube expansions 12b of the exhaust gas tubes
12 are airtightly coupled to the side of the opening of the
exhaust gas outflow block 14.

[0029] As shown in FIG. 9, the lower end of each ex-
haust gas tube 12 is provided with a cross-section ex-
pansion 17 whose cross section is expanded to be great-
er than the other portion. As shown in FIGS. 6 to 8, as
the plurality of exhaust gas tubes 12 are stacked, the
neighboring cross-section expansions 17 are airtightly
coupled. Thus, the bypass passage 43 is formed in the
inner lower space of the housing 11 so as to be sealed
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againstthe first coolant channels 42 between the exhaust
gas tubes 12.

[0030] As shownin FIGS. 4 to 7, the oil heat exchang-
ing part 20 is configured so that a plurality of plates 21,
22 and 23 are vertically stacked at regular intervals. In
detail, the plurality of plates 21 are stacked between the
lowermost plate 22 and the uppermost plate 23. A coolant
discharge pipe 32 through which the coolant is dis-
charged is connected to one side of an upper end of the
oil heat exchanging part 20. A lower end of the oil heat
exchanging part 20 and an upper surface of the housing
11 of the exhaust gas heat exchanging part 10 are cou-
pled via mounting plates 51 and 52. Thereby, the inte-
grated heat exchanger can be formed.

[0031] The plates 21, 22 and 23 are provided with in-
clined edges 21a, 22a and 23a, respectively. As the
plates 21, 22 and 23 are vertically stacked, the neighbor-
ing inclined edges 21a, 22a and 23a of the plates 21, 22
and 23 are mutually coupled. As aresult, a predetermined
gap is formed between the neighboring plates 21 and 22,
between the neighboring plates 21 and 23, and between
the neighboring plates 21 and 21. These predetermined
gaps are formed into the plurality of oil channels 44 and
the plurality of second coolant channels 45. The plurality
of oil channels 44 and the plurality of second coolant
channels 45 are alternately formed. A turbulator (not
shown) made up of, for instance, wavy fins or offset fins
may be disposed in each oil channel 44. No turbulator is
provided in each second coolant channel 45 in order to
prevent a pressure loss of the coolant.

[0032] Each plate 21 is provided with a pair of oil open-
ings 21b, and a pair of flanges protruding downward
around the respective oil openings 21b. The oil openings
21b of the plates 21 are formed to correspond to each
otherin avertical direction. Thus, as the plurality of plates
21 are vertically stacked, the oil openings 21b of the
neighboring plates 21 are closely coupled, and the oil
opening 21b and the oil channel 44 communicate with
each other.

[0033] Each plate 21 is provided with a pair of coolant
openings 21c, and a pair of flanges protruding upward
around the respective coolant openings 21c. The oil
openings 21c of the plates 21 are formed to correspond
to each other in a vertical direction. Thus, as the plurality
of plates 21 are vertically stacked, the oil openings 21¢c
of the neighboring plates 21 are closely coupled, and the
oil opening 21c and the second coolant channel 45 com-
municate with each other.

[0034] Meanwhile, the protrusion of the oil opening21b
and the protrusion of the coolant opening 21c¢ protrude
in opposite directions.

[0035] As shown in FIG. 4, the lowermost plate 22 is
provided with one coolant opening 22c. The coolant
opening 22c of the lowermost plate 22 communicates
with a hole 51c of the first mounting plate 51 (to be de-
scribed below) and a hole 52¢ of the second mounting
plate 52 (to be described below). A pair of oil pipes 24
and 25 are connected to the respective oil openings 23b
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of the uppermost plate 23. Oil flows through the plurality
of oil channels 44, and then circulates through the oll
pipes 24 and 25 toward an automotive transmission 4
(see FIG. 10). Further, a coolant discharge pipe 32 com-
municating with the second coolant channels 45 is con-
nected to the coolant opening 23c¢ of the uppermost plate
23.

[0036] The upper surface of the housing 11 of the ex-
haust gas heat exchanging part 10 and the lower end of
the oil heat exchanging part 20 are firmly coupled via the
mounting plates 51 and 52. The first mounting plate 51
of the mounting plates 51 and 52 is coupled to the upper
surface of the housing 11 of the exhaust gas heat ex-
changing part 10, and the second mounting plate 52 is
coupled to the lower end of the oil heat exchanging part
20. The first and second mounting plates 51 and 52 are
mutually coupled by fasteners.

[0037] A pair of fixing brackets 15a and 15b are cou-
pled on opposite left and right sides of the upper end of
the housing 11 of the exhaust gas heat exchanging part
10 by welding. The first mounting plate 51 is coupled to
the fixing brackets 15a and 15b by bolts. The second
mounting plate 52 is coupled to the top of the first mount-
ing plate 51 by bolts. The first mounting plate 51 and the
second mounting plate 52 have respective holes 51c and
52c communicating with each other.

[0038] As shown in FIG. 4, an annular sealing groove
52ais formed around the hole 52c of the second mount-
ing plate 52. A sealing member 55 such as an O-ring is
fitted into the sealing groove 52a. Thus, it is possible to
secure sealability against the surroundings of the holes
52c and 51c of the second and first mounting plates 52
and 51.

[0039] The second protrusion 18b of the housing 11 of
the exhaust gas heat exchanging part 10 s airtightly cou-
pled with the bottom of the first mounting plate 51. As a
result, the hole 18c of the second protrusion 18b com-
municates with the holes 51c and 52c of the first and
second mounting plates 51 and 52 in a sealed state.
[0040] AsshowninFIGS. 4 to 8, the exhaust gas tubes
12 of the exhaust gas heat exchanging part 10 are con-
figured to be stacked in the leftward/rightward direction,
whereas the plates 21, 22 and 23 of the oil heat exchang-
ing part 20 are configured to be stacked in the vertical
direction. In other words, the stacking direction of the
exhaustgastubes 12 of the exhaust gas heat exchanging
part 10 and the stacking direction of the plates 21, 22
and 23 of the oil heat exchanging part 20 are perpendic-
ular to each other, so that it is possible to make the overall
size more compact and slim.

[0041] FIG. 10 shows a state in which the integrated
heat exchanger of the present invention is applied to an
engine 1 and an automotive transmission 4. Coolantlines
of an engine 1 and a radiator 2 are connected via a water
pump 1a and a thermostat 1b, and a part of the coolant
line of the engine 1 branches off so that a part of the
coolant of the engine 1 is supplied to the exhaust gas
heatexchanging part 10, andis in contact with the coolant
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inflow pipe 31 of the exhaust gas heat exchanging part
10. Another coolant line extends from the coolant dis-
charge pipe 32 of the oil heat exchanging part 20, passes
through the heater core 3, and is connected to the engine
1. Further, oil pipes 24 and 25 of the oil heat exchanging
part 20 are connected to oil lines 4a and 4b of the auto-
motive transmission 4 so that the oil heat-exchanged by
the oil heat exchanging part 20 circulates toward the au-
tomotive transmission 4.

[0042] With this configuration, when the coolant circu-
lating between the engine 1 and the radiator 2 partly flows
into the coolant inflow pipe 31 of the exhaust gas heat
exchanging part 10, the coolant exchanges heat with the
exhaust gas discharged from the engine 1, so that a tem-
perature of the coolant is increased, and a temperature
of the exhaust gas is reduced. The coolant whose tem-
perature is increased flows into the oil heat exchanging
part 20, and increases a temperature of the oil of the
automotive transmission 4, so that the temperature of
the coolant is reduced, and the oil whose temperature is
increased circulates toward the automotive transmission
4. The coolant whose temperature is reduced is subject-
ed to heat exchange again while passing through the
heater core 3, and then circulates toward the engine 1.
[0043] In this way, the exhaust gas heat exchanging
part 10 and the oil heat exchanging part 20 are closely
integrated by the first and second mounting plates 51
and 52 and the sealing member 44. Thereby, among a
plurality of heat exchangers disposed around the radiator
2, some heat exchangers such as an oil cooler can be
changed in position toward an EGR cooler (i.e. an ex-
haust gas heat exchanger). Thereby, it is possible to ef-
fectively reduce a space around the radiator, simplify the
layout of the coolant and oil lines, and effectively over-
come space restrictions within the vehicle.

[0044] As the exhaust gas heat exchanging part 10
and the oil heat exchanging part 20 are airtightly coupled,
the first coolant channels 42 of the exhaust gas heat ex-
changing part 10 and the second coolant channels 45 of
the oil heat exchanging part 20 are airtightly connected.
Thus, the coolant whose temperature is increased by
heat exchanging (cooling) with the exhaust gas passing
through the exhaust gas channels 41 within the exhaust
gas heat exchanging part 10 flows into the second cool-
ant channels 45 of the oil heat exchanging part 20, and
efficiently exchanges heat with the oil passing through
the oil channels 44 of the oil heat exchanging part 20.
[0045] Above all, as the coolant whose temperature is
increased by exchanging heat with the exhaust gas heats
the oil within the oil heat exchanging part 20, the coolant
rapidly warms up the automotive transmission oil in the
event of initial cold starting of the vehicle, so that it is
possible to effectively realize improvement in fuel econ-
omy and reduction in exhaust gas.
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Claims

An integrated heat exchanger for a vehicle compris-
ing:

an exhaust gas heat exchanging part that ex-
changes heatbetween a coolant and an exhaust
gas; and

an oil heat exchanging part that exchanges heat
between the coolant and oil,

wherein the exhaust gas heat exchanging part
has a housing, to one side of which a coolant
inflow pipe into which the coolant flows is con-
nected, and a plurality of exhaust gas tubes
which are stacked in the housing at regular in-
tervals, in which respective exhaust gas chan-
nels are formed, and between the neighboring
ones of which first coolant channels communi-
cating with the coolant inflow pipe are formed;
the oil heat exchanging part has a plurality of
plates which are stacked at regular intervals and
between which a plurality of oil channels and a
plurality of second coolant channels are alter-
nately formed, and a coolant discharge pipe
through which the coolant is discharged and
which is connected to one side of an upper end
thereof;

a lower end of the oil heat exchanging part and
an upper surface of the housing of the exhaust
gas heat exchanging part are coupled via at
least one mounting plate; and

thefirst coolant channels of the exhaust gas heat
exchanging part and the second coolant chan-
nels of the oil heat exchanging part are sealed
against the mounting plate and communicate
with each other, and the second coolant chan-
nels communicate with the coolant discharge

pipe.

2. The integrated heat exchanger of claim 1, wherein:

the mounting plate includes a first mounting
plate coupled to the upper surface of the housing
of the exhaust gas heat exchanging part and a
second mounting plate coupled to the lower end
of the oil heat exchanging part, both of which
are mutually coupled by fasteners; and

the first and second mounting plates have holes
communicating with each other, the hole of the
first mounting plate communicating with the first
coolant channels of the exhaust gas heat ex-
changing part, and the hole of the second
mounting plate communicating with the second
coolant channels of the oil heat exchanging part.

3. The integrated heat exchanger of claim 2, wherein:

the housing of the exhaust gas heat exchanging part
is coupled with a pair of fixing brackets on opposite
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left and right sides of an upper end thereof; the first
mounting plate is coupled to the fixing brackets; and
the second mounting plate is coupled to an upper
surface of the first mounting plate.

The integrated heat exchanger of claim 2, wherein
the second mounting plate has an annular sealing
groove which is formed around the hole thereof and
into which a sealing member is fitted.

The integrated heat exchanger of claim 1, wherein
the exhaust gas tubes of the exhaust gas heat ex-
changing part are stacked in a direction perpendic-
ular to a direction in which the plates of the oil heat
exchanging part are stacked.
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[Fig. 1]
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[Fig. 2]
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[Fig. 3]
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[Fig. 8]
32\/\
"\/25
23
*‘f - ]
21\/\t ST 7L\JZ1
) = !
21t @20
1
21 j \ !
il /
31 { 21
~ 7 N 21
\ T~ 21
22% ,/
[T T ﬁ [T -3
N N7%
42\_/ r R 12
15a / / 15b
12\___—<'
i —H 4
42 T T A s R | el
R S~
12\_/" i
12\____1/—1 I I I E-- 42
42 1R | 11a(11)
| N—12
41\_/)%\« X I I I Y_ﬁ .
41 ‘\\___«H/’//d_N (_-\ ‘-/41
LY e
| m ( \J |41
SN

14



EP 2 792 988 A1

[Fig. 9]
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