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Description
TECHNICAL FIELD

[0001] The invention relates to a cooling circuit for a
vehicle, particularly a commercial vehicle, wherein the
cooling circuit comprises a combustion engine, aretarder
cooler for cooling a retarder, an EGR cooler for cooling
an exhaust gas of the combustion engine, and a coolant
coolerwhichis coupled to the combustion engine forcool-
ing the combustion engine by means of a coolant. The
invention is further related to a vehicle, such as a truck,
comprising a cooling circuit.

BACKGROUND OF THE INVENTION

[0002] Itis known in the art that available space in the
combustion engine compartment of vehicles is restricted.
Particularly for commercial vehicles, such as light, me-
dium or heavy duty vehicles, space is constricted due to
the space confinements in the vehicle cab where the
combustion engine is squeezed between the cooler
package and the front axle. Due to advanced emission
strategies larger coolers are required making packaging
of the respective components and the necessary routing
even more complicated.

[0003] WO 2004/085807 A1 discloses a cooling circuit
comprising a combustion engine with a coolant cooler, a
retarder cooler and an EGR cooler. The retarder cooler
and the EGR cooler are equipped with separate cooling
circuits. Each cooling circuit comprises a coolant cooler,
a coolant pump and a thermostat. Depending on an ac-
tual heat load, for instance in case the retarder cooler
needs more cooling the separate cooling circuits can be
temporarily connected by a valve. By temporarily con-
necting the two separate cooling circuits, additional cool-
ing capacity can be provided for the retarder cooler. In
case the retarder cooler needs less cooling, the valve is
closed and the cooling circuits of the EGR cooler and the
retarder cooler operate separately. Alternatively, for pro-
viding a high cooling capacity, the coolant coolers of the
separate cooling circuits can be connected in series while
the EGR cooler is bypassed. The cooling capacity in the
separate cooling circuits can be varied by bypass lines
controlled by the separate thermostats in the cooling cir-
cuits.

[0004] US2008/0257317 A1 discloses a cooling sys-
tem of an engine which is cooled with a coolant. A coolant
collecting rail is mounted on top of the cylinder head of
the engine. An EGR cooler is mounted to the coolant
collecting rail. The EGR cooler receives a part of the en-
gine coolant for cooling the EGR gas. Another part of the
engine coolant is collected in the coolant collecting rail
which also receives the coolant from the EGR cooler. A
retarder cooler can be arranged in the return line between
the coolant collecting rail and the coolant cooler.

[0005] DE102006048714 A1 discloses a coolingcircuit
for a heavy goods vehicle. In the cooling circuit, coolant
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from the oil cooler may flow to the EGR, then to the cool-
ant collector, then to the retarder, and thereafter to the
cooler. The coolant from the cylinder heads and cylinder
liners flows to the cooler via the cooler collector, or via
the cooler collector and the retarder.

SUMMARY OF THE INVENTION

[0006] Itis an object of the invention to provide a cool-
ing circuit for a vehicle which requires fewer components,
which is space economic and provides an efficient cool-
ing effect. Another object is to provide a vehicle with a
cooling circuit allowing for advanced emission strategies.
The objects are achieved by the features of the inde-
pendent claims. The other claims and the description dis-
close advantageous embodiments of the invention.
Thus, the object is achieved by means of a cooling circuit
according to claim 1. The wording "permanently in series"
means that the retarder cooler and the EGR cooler are
arranged in ajoint cooling circuit at least during operation.
The coolant flows through both the retarder cooler and
subsequently the EGR cooler during operation. The re-
tarder cooler and the EGR cooler are integral parts of the
cooling circuit of the combustion engine. It is not neces-
sary to provide separate coolant coolers or coolant
pumps for the retarder cooler and the EGR cooler or
valves for connecting a cooling circuit containing the re-
tarder cooler and a cooling circuit containing the EGR
cooler.

[0007] Expediently, the retarder cooler and the EGR
cooler can be high-efficient coolers which may generate
a significant heat load to the coolant, while each cooler
receives flow of the combustion engine coolantas cooling
medium using virtually the same pipes. The number of
pipes for supplying coolant to the retarder cooler and the
EGR cooler can be reduced. The two coolers can favour-
ably be full flow coolers, receiving the full flow of the cool-
ant evacuated of the combustion engine so that all the
coolant from the combustion engine can be fed through
the EGR cooler, or can optionally receive only a partial
flow of the coolant if required. Because the EGR cooler
is configured to cool an exhaust gas from the combustion
engine via the coolant from the combustion engine, fa-
vourably, the EGR cooler has a high cooling efficiency.
The exhaust gas can be cooled in an efficient way. The
EGR cooler is configured for conveying the complete
coolant flow evacuated from the combustion engine.
Whereas in prior art typically an EGR cooler receives
only a small amount of the coolant flow, typically around
10% of the coolant flow evacuated from the combustion
engine, the full flow EGR cooler can establish an efficient
cooling of the recirculated exhaust. Expediently, the EGR
cooler provides an efficient cooling with a space efficient
and compact piping.

[0008] A space efficient packaging of the cooling circuit
can be achieved because the combustion engine com-
prises a coolant output port positioned at a distance from
the coolant cooler, wherein the coolant output portis con-
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nected to an inlet of the retarder cooler, and wherein the
retarder cooler and the EGR cooler are positioned be-
tween the coolant output port and the coolant cooler in
such a way that they can provide said portion of the fluid
path of the coolant from the combustion engine back to
the coolant cooler.

[0009] The combustion engine comprises a coolantin-
put port positioned at a first end of the combustion engine,
wherein the coolant output port is positioned at a second
end of the combustion engine opposite the first end. Fa-
vourably, the first end can be the front end of the com-
bustion engine and the second end can be the rear end
of the combustion engine. The thermostat of the engine
can be arranged at the first end in a distance of the re-
tarder at the rear of the combustion engine. A packaging-
friendly arrangement of the combustion engine arranged
along the longitudinal extension of the vehicle can be
provided. Voluminous pipes can be avoided particularly
if the retarder cooler is arranged at the second end of the
combustion engine. Particularly, said EGR cooler can be
positioned so that said portion of the fluid path of the
coolant from the combustion engine back to the coolant
cooler can be directed from the second end of the com-
bustion engine towards the first end of the combustion
engine. Space consuming additional pipes can be avoid-
ed as the EGR cooler is part of the return line of the
coolant..

[0010] Advantageously, itis possible to save construc-
tion space and pipes by integrating the retarder cooler
and the EGR coolerinto the fluid path of the coolant trans-
ferring the combustion engine coolant by way of example
from one end of the combustion engine to the opposite
end of the combustion engine, and particularly to a radi-
ator arranged in front of the first end of the combustion
engine. Favourably, the coolant cooler is a joint cooler
for the retarder cooler and the EGR cooler.

[0011] Advantageously, the coolant can be used to
cool highly thermally loaded media, such as the retarder
fluid, e.g. retarder oil, and the exhaust gas in the EGR
system. Favourably, a major heat load can be introduced
into the coolant by the EGR cooler and the retarder cooler
as each generates a high heat load at different opera-
tional modes of the combustion engine. For instance, in
an operational mode of the combustion engine where
exhaust gas is recirculated from the exhaust gas output
to the air inlet of the combustion engine, i.e. in a medium
or high load mode of the combustion engine, the retarder
is not in use while in an operational mode where the re-
tarder is active, i.e. when the vehicle is decelerated, ex-
haust gas is not recirculated from the exhaust output to
the combustion engine air inlet. Thus, although being ca-
pable of producing a high heat load, the retarder cooler
and the EGR cooler can be arranged in series without
need to increase the coolant flow or the diameter of the
fluid path compared to a situation where only one of such
a cooler were arranged in the coolant fluid path.

[0012] The return path of the coolant may for instance
lead from the rear part of the combustion engine to the
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retarder cooler and back to the EGR cooler and from
EGR cooler to a thermostat house at the front part of the
engine. This results in a very space effective packaging.
The number of components and large voluminous pipes
canbereduced although coolers receiving the full coolant
flow can be used. Favourably, only one thermostat house
position, only one upper radiator hose and only one con-
nection from the thermostat to a coolant pump is neces-
sary in the cooling circuit. In particular, the coolant may
be fed from the radiator through the combustion engine
block to the retarder. The coolant may further be fed from
the EGR cooler to the common thermostat house provid-
ing a bypass connection. Thereby, large pipes passing
at the outside of the combustion engine for supplying the
coolant to the retarder can be avoided.

[0013] According to a favourable embodiment, the
EGR cooler can be configured to provide a portion of the
fluid path of the coolantin a return line from the combus-
tion engine back to the coolant cooler. Advantageously,
the routing of the return line in the vicinity of the EGR
cooler can be minimized and a compact arrangement
can be achieved.

[0014] According to a favourable embodiment, the
EGR cooler can be configured to provide a substantially
straight portion of the fluid path of the coolant from the
combustion engine back to the coolant cooler. Advanta-
geously, acompact routing of the return line in the vicinity
of the EGR cooler can be improved.

[0015] According to a favourable embodiment, the
coolant cooler can be configured to cool the coolant via
an air flow. A standard and efficient coolant cooler com-
ponent can be employed in the cooling circuit.

[0016] According to a favourable embodiment, the
coolant cooler can be formed by a radiator. A standard
and efficient coolant cooler component can be employed
in the cooling circuit.

[0017] According to a favourable embodiment, the
coolant cooler can be positioned at a first end of the com-
bustion engine. Particularly, a short connection from the
first end of the combustion engine to the coolant cooler
can be achieved.

[0018] According to a favourable embodiment, the
combustion engine can be a diesel engine. Favourably,
a very efficient cooling and space saving packaging can
be achieved thus enabling the vehicle for larger cooler
components required for advanced emission regulations
for diesel engines.

[0019] According to a favourable embodiment, the
EGR cooler can be arranged at an upper part of the com-
bustion engine, thus providing a space efficient arrange-
ment of the EGR cooler and leaving free space on the
engine housing for other components or installations on
the combustion engine.

[0020] According to another aspect of the invention, a
vehicle according to claim 11 is proposed.

[0021] Expediently, the vehicle can be a particularly a
light, medium or heavy duty vehicle, particularly a truck.
The vehicle provides improved cooling efficiency for an
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EGR cooler and a retarder cooler as well as a space
efficient packaging by using fewer components com-
pared to the prior art. Using fewer components fro the
same cooling capacity saves construction space and al-
lows the installation of larger cooler components provid-
ing improved emission control of a combustion engine.

BRIEF DESCRIPTION OF THE DRAWINGS

[0022] The present invention together with the above-
mentioned and other objects and advantages may best
be understood from the following detailed description of
the embodiments, but not restricted to the embodiments,
wherein is shown schematically:

Fig. 1a, 1b  an embodiment of a cooling circuit com-
prising a retarder and an EGR cooler in
series (Fig. 1a) shown in a perspective
view and a view of the opposite side (Fig.
1b); and

an example embodiment of a vehicle ac-
cording to the invention, comprising a
cooling circuit according to Figs. 1a, 1b.

Fig. 2

DETAILED DESCRIPTION OF PREFERRED EMBOD-
IMENTS OF THE INVENTION

[0023] In the drawings, equal or similar elements are
referred to by equal reference numerals. The drawings
are merely schematic representations, not intended to
portray specific parameters of the invention. Moreover,
the drawings are intended to depict only typical embod-
iments of the invention and therefore should not be con-
sidered as limiting the scope of the invention.

[0024] Fig. 1a shows afirst perspective view of an em-
bodiment of a cooling circuit 90 comprising a combustion
engine 10, an EGR cooler 40 and a retarder cooler 30.
Exhaust gas of the combustion engine 10 can be fed into
an exhaust gas recirculation system (EGR system)
wherein the EGR cooler 40 cools the exhaust gas dis-
charged from the combustion engine 10. The combustion
engine 10 is coupled to a retarder 32 for braking the ve-
hicle, wherein the retarder is cooled by the retarder cooler
30.

[0025] The EGR cooler 40 is connected to the retarder
cooler 30 and arranged in series with respect to the cool-
ant flow. Fig. 1b depicts a view of the opposite side of
the embodiment of the cooling circuit 90.

[0026] The combustion engine 10 is coolant cooled
wherein the coolant s cooled in a coolant cooler 20 which
may be part of a cooler package 26. Referring to both
Figures 1 a and 1 b, the coolant, e.g. water, is conveyed
through a coolant input port 45 to the combustion engine
10 at a first end 14 of the combustion engine 10. The
coolant is evacuated at a second end 16 of the combus-
tion engine 10 through a coolant output port 46. The first
end 14 of the combustion engine 10 may be arranged by
way of example close to the coolant cooler 20 of the cool-
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er package 26, the first end 14 constituting e.g. a front
end of the combustion engine 10. The second end 16
opposite to the first end 14 may be arranged at a distance
from the coolant cooler 20 and constitutes e.g. arear end
of the combustion engine 10. The coolant cooler 20 com-
prises a radiator or may be formed as a radiator.

[0027] Air is sucked through the coolant cooler 20 by
way of a fan 28 which is arranged at the first end 14, e.g.
a front side of the combustion engine 10. At the second
end 16, a transmission 22 is followed by a gear box 24.
The retarder 32 is mounted to the gear box 24 arranged
atthe secondend 16, e.g. therear side, of the combustion
engine 10.

[0028] In the EGR system of the combustion engine
10 exhaust gas is fed from an exhaust output port 56
through the EGR cooler 40 to an EGR valve 58 in which
the exhaust gas is mixed with fresh air fed in through an
air pipe 70 (shown partially interrupted) and fed to an
input manifold in the middle portion 12 of the combustion
engine 10. The EGR cooler 40 is arranged in an upper
portion 12u of the combustion engine 10.

[0029] The combustion engine coolant is cooled in the
coolant cooler 20 and fed to the combustion engine 10
through a pipe 50 between the coolant cooler 20 and the
coolant input port 45 of the combustion engine 10.
[0030] A coolant fluid path 60 constituting a coolant
return line between the coolant output port 46 and the
coolant cooler 20 comprises in subsequent order a pipe
42a extending from the coolant output port 46 to the re-
tarder cooler 30, the retarder cooler 30, a pipe 42b ex-
tending from the retarder cooler 30 to the EGR cooler
40, the EGR cooler 40, a pipe 44 extending from the EGR
cooler 40 to a thermostat house (hidden in the combus-
tion engine casting, not to be seen the drawing), the ther-
mostat house and a pipe 48 from the thermostat house
to the coolant cooler 20.

[0031] If the thermostat closes, the coolant can flow
through a bypass connection 18 directly to the coolant
input port 45 of the combustion engine 10.

[0032] The retarder cooler 30 and the EGR cooler 40
form a part of the coolant fluid path 60. Favourably, the
EGR cooler 40 as well as the retarder cooler 30 is a full
flow cooler receiving 100% of the coolant flow evacuated
of the combustion engine 10. The number of pipes for
the coolant flow can be reduced as the EGR cooler 40
is arranged along the combustion engine block of the
combustion engine 10 as a substantially straight portion
of the fluid path 60 of the coolant, while the coolant from
the retarder 32 and retarder cooler 30 being fed through
the EGR cooler 40 towards the first end 14 of the com-
bustion engine 10.

[0033] Thecoolantwhichiscooledinthe coolantcooler
20 circulates in subsequent order through the combus-
tion engine 10, the retarder cooler 30 and the EGR cooler
40 and the coolant cooler 20.

[0034] Although the retarder cooler 30 and the EGR
cooler 40 are arranged in series in the coolant fluid path
60, only one of the coolers 30, 40 is active at a time, so
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that a substantial heat load is introduced to the coolant
only by one of the two coolers 30, 40 at a time. At times
when the retarder 32 is active and requires cooling by
the retarder cooler 30, the vehicle is decelerating. In such
anoperational mode, exhaustis notrecirculated. Attimes
when exhaust gas is recirculated in the EGR system and
requires cooling by the EGR cooler 40, the combustion
engine 10 is operated at a higher load range in which the
retarder 32 is inactive. Each cooler 30 or 40 canintroduce
a high thermal load into the coolant without deteriorating
the cooling efficiency of the other cooler 40 or 30 as the
thermal load of each cooler 30, 40 is introduced in differ-
ent operation modes of the combustion engine 10.
[0035] The exhaust gas cooled in the EGR cooler 40
is flowing through a pipe 52 between the exhaust output
port 56, through the EGR cooler 40 where it is cooled by
the coolant and through a pipe 54 to the EGR valve 58.
A bypass valve for the exhaust gas for bypassing the
EGR cooler40 may be provided butis not shownin detail.
[0036] Referring to Fig. 2, a preferred vehicle 100 ac-
cording to the invention is shown, comprising a combus-
tion engine with a cooling circuit 90 conveying a coolant
according to Figs. 1a, 1b. The vehicle 100 is preferably
a light, medium or heavy duty vehicle such as a truck.
[0037] The invention allows for a very effective pack-
aging by avoiding, for instance, big pipes along the com-
bustion engine 10 as the EGR cooler 40 (Fig. 1a, 1b) is
a part of the return path of the coolant from the combus-
tion engine 10 to the vehicle radiator.

Claims

1. A cooling circuit (90) for a vehicle (100), particularly
acommercial vehicle, wherein the cooling circuit (90)
comprises a combustion engine (10), a retarder cool-
er (30) for cooling a retarder (32), an EGR cooler
(40) for cooling an exhaust gas of the combustion
engine (10), and a coolant cooler (20) which is cou-
pled to the combustion engine (10) for cooling the
combustion engine (10) by means of a coolant,
wherein the EGR cooler (40) is configured to cool
exhaust gas from the combustion engine (10) via the
coolant from the combustion engine (10), the retard-
er cooler (30) is arranged permanently in series with
the EGR cooler (40) in a fluid path (60) of the coolant
forming a return line for the coolant from the com-
bustion engine (10) to the coolant cooler (20), char-
acterized in that

-the EGR cooler (40) is configured for conveying
the complete coolant flow evacuated from the
combustion engine;

- the combustion engine (10) comprises a cool-
ant input port (45) positioned at a first end (14)
ofthe combustion engine (10) and a coolant out-
put port (46) being positioned at a second end
(16) of the combustion engine (10) opposite the
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10.

1.

first end (14); and

- the coolant output port (46) being positioned
at a distance from the coolant cooler (20) and
the coolant output port (46) being connected to
an inlet of the retarder cooler (30).

The cooling circuit according to claim 1, character-
ized in that the coolant cooler (20) is a joint coolant
coolerforthe retarder cooler (30) and the EGR cooler
(40).

The cooling circuit according to claim 1 or 2, char-
acterized in that the EGR cooler (40) is configured
to provide a portion of the fluid path (60) of the coolant
in the return line from the combustion engine (10) to
the coolant cooler (20).

The cooling circuit according to any preceding claim,
characterized in that the EGR cooler (40) is con-
figured to provide a substantially straight portion of
the fluid path (60) of the coolant from the combustion
engine (10) to the coolant cooler (20).

The cooling circuit according to any preceding claim,
characterized in that the coolant cooler (20) is con-
figured to cool the coolant via an air flow.

The cooling circuit according to any preceding claim,
characterized in that the coolant cooler (20) is
formed by a radiator.

The cooling circuit according to any preceding claim,
characterized in that the coolant cooler (20) is po-
sitioned at the first end (14) of the combustion engine
(10).

The cooling circuit according to claim 3 and any pre-
ceding claim, characterized in that said EGR cooler
(40) is positioned so that said portion of the fluid path
(60) of the coolant from the combustion engine (10)
back to the coolant cooler (20) is directed from the
second end (16) of the combustion engine (10) to-
wards the first end (14) of the combustion engine
(10).

The cooling circuit according to any preceding claim,
characterized in that the combustion engine (10)
is a diesel combustion engine.

The cooling circuit according to any preceding claim,
characterized in that the EGR cooler (40) is ar-
ranged at an upper part (15) of the combustion en-
gine (10).

A vehicle (100) comprising a cooling circuit (90) ac-
cording to any preceding claim.
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Patentanspriiche

1.

Kuhlkreis (90) fur ein Fahrzeug (100), insbesondere
ein Nutzfahrzeug, wobei der Kuhlkreis (90) einen
Verbrennungsmotor (10), eine Retarder-Kuhlein-
richtung (30) zur Kiihlung eines Retarders (32), eine
AGR-Kuhleinrichtung (40) zur Kiihlung eines Abga-
ses des Verbrennungsmotors (10) und eine Kihlmit-
tel-Kuhleinrichtung (20) umfasst, die mit dem Ver-
brennungsmotor (10) zur Kihlung des Verbren-
nungsmotors (10) mittels eines Kihimittels gekop-
pelt ist, wobei die AGR-Kihleinrichtung (40) so kon-
figuriert ist, dass sie Abgas von dem Verbrennungs-
motor (10) uber das Kihimittel von dem Verbren-
nungsmotor (10) kiihlt, die Retarder-Kuhleinrichtung
(30) permanent in Serie mit der AGR-Kihleinrich-
tung (40) in einem Fluidweg (60) des KuhImittels an-
geordnet ist, der eine Ruckfuhrleitung des Kihlmit-
tels von dem Verbrennungsmotor (10) zu der Kihl-
mittel-Kihleinrichtung (20) bildet, dadurch gekenn-
zeichnet, dass

- die AGR-Kuhleinrichtung (40) zur Férderung
der vollstdndigen Kihimittelstrémung konfigu-
riert ist, die von dem Verbrennungsmotor eva-
kuiert wird,

- der Verbrennungsmotor (10) einen Kiihimitte-
leingangskanal (45), der an einem erste Ende
(14) des Verbrennungsmotors (10) angeordnet
ist, und einen Kuhimittelausgangskanal (46)
umfasst, der an einem zweiten Ende (16) des
Verbrennungsmotors (10) angeordnet ist, das
dem ersten Ende (14) entgegengesetzt ist, und
- der Kiihimittelausgangskanal (46) in einem Ab-
stand von der KihImittel-Kihleinrichtung (20)
angeordnet ist und der Kihlimittelausgangska-
nal (46) mit einem Einlass der Retarder-Kihl-
einrichtung (30) verbunden ist.

Kuhlkreis (90) nach Anspruch 1, dadurch gekenn-
zeichnet, dass die Kihimittel-Kiihleinrichtung (20)
eine gemeinsame KihImittel-Kihleinrichtung fiir die
Retarder-Kuhleinrichtung (30) und die AGR-Kihl-
einrichtung (40) ist.

Kuhlkreis (90) nach Anspruch 1 oder 2, dadurch ge-
kennzeichnet, dass die AGR-Kihleinrichtung (40)
konfiguriert ist, um einen Abschnitt des Fluidwegs
(60) des Kuhimittels in der Rickflhrleitung von dem
Verbrennungsmotor (10) zu der Kiihimittel-Kihlein-
richtung (20) bereitzustellen.

Kuhlkreis nach irgendeinem vorhergehenden An-
spruch, dadurch gekennzeichnet, dass die AGR-
Kuhleinrichtung (40) konfiguriert ist, um einen im
Wesentlichen geraden Abschnitt des Fluidwegs (60)
des Kihilmittels von dem Verbrennungsmotor (10)
zu der Kuhlmittel-Kiihleinrichtung (20) bereitzustel-
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1.

len.

Kuhlkreis nach irgendeinem vorhergehenden An-
spruch, dadurch gekennzeichnet, dass die Kihl-
mittel-Kihleinrichtung (20) zur Kiihlung des Kihimit-
tels Uber eine Luftstromung konfiguriert ist.

Kuhlkreis nach irgendeinem vorhergehenden An-
spruch, dadurch gekennzeichnet, dass die Kihl-
mittel-Kihleinrichtung (20) von einem Radiator ge-
bildet wird.

Kuhlkreis nach irgendeinem vorhergehenden An-
spruch, dadurch gekennzeichnet, dass die Kihl-
mittel-Kihleinrichtung (20) an dem ersten Ende (14)
des Verbrennungsmotors (10) angeordnet ist.

Kuhlkreis nach Anspruch 3 und irgendeinem vorher-
gehenden Anspruch, dadurch gekennzeichnet,
dass die AGR-Kuhleinrichtung (40) so angeordnet
ist, dass der Abschnitt des Fluidwegs (60) des Kiihl-
mittels von dem Verbrennungsmotor (10) zurilick zu
der Kiihimittel-Kuhleinrichtung (20) von dem zweiten
Ende (16) des Verbrennungsmotors (10) in Richtung
des ersten Endes (14) des Verbrennungsmotors
(10) gerichtet ist.

Kuhlkreis nach irgendeinem vorhergehenden An-
spruch, dadurch gekennzeichnet, dass der Ver-
brennungsmotor (10) ein Diesel-Verbrennungsmo-
tor ist.

Kuhlkreis nach irgendeinem vorhergehenden An-
spruch, dadurch gekennzeichnet, dass die AGR-
Kuhleinrichtung (40) an einem oberen Abschnitt (15)
des Verbrennungsmotors (10) angeordnet ist.

Fahrzeug (100) mit einem Kihlkreis (90) nach ir-
gendeinem vorhergehenden Anspruch.

Revendications

Circuit de refroidissement (90) pour un véhicule
(100), en particulier un véhicule utilitaire, dans lequel
le circuit de refroidissement (90) comprend un mo-
teur a combustion (10), un refroidisseur de ralentis-
seur (30) pour refroidir un ralentisseur (32), un re-
froidisseur d’EGR (40) pour refroidir un gaz d’échap-
pement du moteur a combustion (10), et un refroi-
disseur de liquide de refroidissement (20) qui est
couplé au moteur a combustion (10) pour refroidir le
moteur a combustion (10) au moyen d’un liquide de
refroidissement, ou le refroidisseur ’'EGR (40) est
configuré pour refroidir le gaz d’échappement pro-
venant du moteur a combustion (10) par I'intermé-
diaire du liquide de refroidissement provenant du
moteur a combustion (10), le refroidisseur de ralen-
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tisseur (30) est agencé de fagon permanente en sé-
rie avec le refroidisseur d’EGR (40) dans un trajet
de fluide (60) du liquide de refroidissement formant
une ligne de retour pour le liquide de refroidissement
depuis le moteur a combustion (10) jusqu’au refroi-
disseur de liquide de refroidissement (20), caracté-
risé en ce que

- le refroidisseur d’EGR (40) est configuré pour
acheminer le flux total de liquide de refroidisse-
ment évacué du moteur a combustion ;

- le moteur a combustion (10) comprend un ori-
fice d’entrée de liquide de refroidissement (45)
positionné au niveau d’'une premiere extrémité
(14) du moteur a combustion (10) et un orifice
de sortie de liquide de refroidissement (46) étant
positionné au niveau d’une deuxiéme extrémité
(16) du moteur a combustion (10) opposée a la
premiére extrémité (14) ; et

- I'orifice de sortie de liquide de refroidissement
(46) étant positionné a une distance du refroi-
disseur de liquide de refroidissement (20) et 'ori-
fice de sortie de liquide de refroidissement (46)
étant relié a une entrée du refroidisseur de ra-
lentisseur (30).

Circuit de refroidissement selon la revendication 1,
caractérisé en ce que le refroidisseur de liquide de
refroidissement (20) est un refroidisseur de liquide
de refroidissement commun pour le refroidisseur de
ralentisseur (30) et le refroidisseur d’EGR (40).

Circuit de refroidissement selon la revendication 1
ou 2, caractérisé en ce que le refroidisseur EGR
(40) est configuré pour fournir une partie du trajet de
fluide (60) du liquide de refroidissement dans la ligne
de retour depuis le moteur a combustion (10) jus-
qu’au refroidisseur de liquide de refroidissement
(20).

Circuit de refroidissement selon I'une des revendi-
cations précédentes, caractérisé en ce que le re-
froidisseur d’EGR (40) est configuré pour fournir une
partie sensiblement droite du trajet de fluide (60) du
liquide de refroidissement depuis le moteur a com-
bustion (10) jusqu’au refroidisseur de liquide de re-
froidissement (20).

Circuit de refroidissement selon I'une des revendi-
cations précédentes, caractérisé en ce que le re-
froidisseur de liquide de refroidissement (20) est
configuré pour refroidir le liquide de refroidissement
par l'intermédiaire d’un flux d’air.

Circuit de refroidissement selon I'une des revendi-
cations précédentes, caractérisé en ce que le re-
froidisseur de liquide de refroidissement (20) est for-
mé par un radiateur.
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Circuit de refroidissement selon 'une des revendi-
cations précédentes, caractérisé en ce que le re-
froidisseur de liquide de refroidissement (20) est po-
sitionné au niveau de la premiere extrémité (14) du
moteur a combustion (10).

Circuit de refroidissement selon la revendication 3
et 'une des revendications précédentes, caractéri-
sé en ce que ledit refroidisseur ’EGR (40) est po-
sitionné de sorte que ladite partie du trajet de fluide
(60) du liquide de refroidissement depuis le moteur
a combustion (10) revenant au refroidisseur de liqui-
de de refroidissement (20) soit dirigée de la deuxié-
me extrémité (16) du moteur a combustion (10) vers
la premiere extrémité (14) du moteur a combustion
(10).

Circuit de refroidissement selon I'une des revendi-
cations précédentes, caractérisé en ce que le mo-
teur a combustion (10) est un moteur a combustion
diesel.

Circuit de refroidissement selon I'une des revendi-
cations précédentes, caractérisé en ce que le re-
froidisseur d’'EGR (40) est agencé au niveau d’'une
partie supérieure (15) du moteur a combustion (10).

Véhicule (100) comprenant un circuit de refroidisse-
ment (90) selon I'une des revendications précéden-
tes.
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