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(57) ABSTRACT

Motor vehicle front-end carrier including

a supporting structure intended to be attached to side rails of
amotor vehicle chassis, the supporting structure having a rear
face, a front face opposite the rear face, and an opening for
allowing an air flow from the front face towards the rear face,
and a cooling module extending across the opening.

The opening has an oblong shape in projection on a plane
perpendicular to a longitudinal direction of the motor vehicle,
the oblong shape extending along a transverse direction, per-
pendicular to the longitudinal direction, more than along a
vertical direction, the oblong shape having a perimeter con-
sisting of a an upper line along the vertical direction, approxi-
mately forming an arch, and a lower line along the vertical
direction, approximately forming an upside-down arch.
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MOTOR VEHICLE FRONT-END CARRIER
COMPRISING OBLONG OPENING AND
COOLING MODULE

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] The present application claims priority to European
Application No. 12305111.2 fled Jan. 30, 2012. This appli-
cation is incorporated herein by reference in its entirety.

FIELD OF INVENTION

[0002] The present invention concerns a motor vehicle
front-end carrier having a supporting structure intended to be
attached to side rails of a motor vehicle chassis, the support-
ing structure having a rear face, a front face opposite the rear
face, and an opening for allowing an air flow from the front
face towards the rear face, and

[0003] a cooling module for thermal exchange between a
fluid and the air flow, the cooling module extending across the
opening.

[0004] The present invention also relates to a motor vehicle
comprising a module of this type.

BACKGROUND

[0005] A “technical front-end carrier” of a motor vehicle
allows various vehicle components to be attached under the
hood of the vehicle, such as optics, a radiator of a ventilation
and air conditioning system (HVAC), an engine cooling sys-
tem, engine intakes or a hood closing lock and others.
[0006] The support of the front-end carrier also plays a
structural role. The front-end carrier retains the vehicle hood.
The front-end carrier connects longitudinal rails of the
vehicle. Also, during an impact on the front of the vehicle, the
front-end carrier limits the intrusion of outside elements in
the motor vehicle.

[0007] Itis well knownin existing front-end carriers to have
arectangular radiator located ahead of the front-end structure,
or behind the front-end structure. When the radiator receives
an air flow created by a circular fan, it has been noticed that
the thermal efficiency of the radiator is not optimal, due to the
fact that the air flow through the radiator is not even.

[0008] The document FR-A-2 816 361 discloses a way of
improving this issue, thanks to additional air ducts. The fan is
larger than the radiator and air that should flow above and
under the radiator is blown via the ducts towards the radiator
edges. However, such a structure is rather complex and
implies additional costs

[0009] Anaim ofthe invention is to provide a motor vehicle
front-end carrier with an improved efficiency of the radiator
and good structural properties, while remaining simple and
cost efficient.

SUMMARY

[0010] The invention therefore relates to a motor vehicle
front-end carrier of the aforementioned type, wherein the
opening has an oblong shape in projection on a plane perpen-
dicular to a longitudinal direction of the motor vehicle, the
oblong shape extending along a transverse direction, perpen-
dicular to the longitudinal direction, more than along a verti-
cal direction, the oblong shape having a perimeter consisting
of'a an upper line along the vertical direction, approximately
forming an arch, and a lower line along the vertical direction,
approximately forming an upside-down arch.
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[0011] Inother examples, the motor vehicle front-end car-
rier includes one or several of the following features, taken in
isolation or any feasible combination the cooling module has
an oblong shape in projection on the plane, the oblong shape
of the cooling module approximately matching the oblong
shape of the opening in projection on the plane each of the
oblong shapes is approximately oval or elliptic each of the
oblong shapes approximately has a convex perimeter consist-
ing of two parallel segments extending along the transverse
direction, defining a height of the oblong shape, and two
curved lines, each approximately forming a half circle and
defining a width of the oblong shape the cooling module
approximately fits into the opening the cooling module is
located between the front face and the rear face along the
longitudinal direction the cooling module comprises a radia-
tor extending along the plane the radiator comprises two
water collectors located on either sides of the radiator along
the transverse direction and flat pipes extending approxi-
mately along the transverse direction between the two water
collectors the cooling module comprises a condenser extend-
ing along the plane, preferably at a front end of the cooling
module along the longitudinal direction the condenser has an
approximately oblong shape in projection on the plane, the
oblong shape of the condenser having a perimeter a perimeter
consisting of a an upper line along the vertical direction,
approximately forming an arch, and a lower line along the
vertical direction, approximately forming an upside-down
arch the motor vehicle front-end carrier further includes a fan
for generating the air flow and the fan is located at a rear end
of the cooling module along the longitudinal direction.
[0012] The invention also relates to a motor vehicle having
a chassis including side rails, further comprising a front-end
carrier according to any of the preceding examples and
attached to the side rails.

BRIEF DESCRIPTION OF THE DRAWINGS

[0013] Other features and advantages of the invention will
appear upon reading the following description, given by way
of example and with reference to the accompanying draw-
ings, in which:

[0014] FIG. 1 is a schematic, perspective view of a motor
vehicle front-end carrier according to the invention;

[0015] FIG. 2 is a schematic, front view of the front-end
carrier of FIG. 1;

[0016] FIG. 3 is a schematic, cross sectional view of the
front-end carrier of FIG. 1 along III-I1I in FIG. 2; and
[0017] FIG. 4 is a schematic view of an opening in the
front-end carrier of FIG. 1 in projection.

DETAILED DESCRIPTION

[0018] Within this description, the terms “longitudinal”,
“transverse”, “front”, “rear”, “horizontal” and “vertical” are
defined in accordance with the usual directions of an
assembled motor vehicle. A longitudinal direction Ox corre-
sponds to the length of the vehicle, with positive values
towards the rear of the vehicle; a transverse direction Oy
corresponds to the width of the vehicle, with positive values
towards the right side of the vehicle and a vertical direction
Oz points downwards.

[0019] With reference to FIGS. 1, 2 and 3, a front-end
carrier 1 is described. The front-end carrier 1 is intended to be
attached to the longitudinal ends of longitudinal sills of the
vehicle, namely to the longitudinal ends of main sills and
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cradle extensions of a motor cradle (not shown). The front-
end carrier 1 extends for example under part or all of the
available height under the hood of the motor vehicle. In
particular, the front-end carrier 1 is for example attached next
to the upper extensions of the motor vehicle chassis.

[0020] The front-end carrier 1 includes a supporting struc-
ture 2 extending vertically and transversely, a cooling module
4 for thermal exchange between a fluid and an atmospheric air
flow flowing through the supporting structure 2, and advan-
tageously a fanand a fan duct 8 for producing the atmospheric
air flow F, for example approximately along the longitudinal
direction Ox.

[0021] The supporting structure 2 may be assembled as part
of the frame or chassis of the vehicle. In that case, the sup-
porting structure 2 is assembled at an early stage of the
vehicle production process. For example the supporting
structure 2 is welded to other elements of the frame or chassis.
[0022] As an alternative, the supporting structure 2 can be
assembled at a later stage of the vehicle production process,
for example using bolts or any equivalent means. In that case,
the supporting structure 2 is not part of the frame or chassis of
the vehicle, but is added as a module.

[0023] The supporting structure 2 includes a frame 10
approximately extending along a plane P perpendicular to the
longitudinal direction Ox and two struts 12, 14 located on
either sides of the frame 10 for attachment of the supporting
structure 2 on the chassis, for example on fender sills sup-
porting front wheel fenders of the chassis.

[0024] The frame 10 is for example made of a plastics
material, advantageously in one single piece.

[0025] The two struts 12, 14 protrude laterally outwardly,
respectively from an upper left angle and an upper right angle
of the frame 10. For example the two struts 12, 14 protrude
rearwardly and make an angle o with the transverse direction
Oy in a horizontal plane towards the rear of the vehicle.
[0026] The frame 10 has a substantially rectangular shape
in projection on the plane P along the longitudinal direction
Ox and has a front face 16 and a rear face 18, opposite the
front face 16, both approximately extending along the plane P.
The frame 10 further includes an upper beam 20, a lower
beam 22 and two approximately vertical struts 24, 26 extend-
ing between the upper beam 20 and the lower beam 22.
[0027] Each of the upper beam 20, the lower beam 22 and
the two struts 24, 26 advantageously forms a hollow structure
with internal strengthening ribs. For example, the hollow
structure is C-shaped.

[0028] The frame 10 comprises an opening 28, located
between the two struts 24, 26 and between the upper beam 20
and the lower beam 22, for allowing the atmospheric air flow
F to flow through the supporting structure 2 from the front
face 16 towards the rear face 18.

[0029] The upper beam 20 comprises a lock 30 for the
vehicle hood, the lock 30 being located in a middle position
along the transverse direction Oy, and two hood bumpers 32
located at a distance on either sides of the lock 30 along the
transverse direction Oy.

[0030] The front face 16 and the rear face 18 define an
extension e of the frame 10 along the longitudinal direction
Ox.

[0031] In reference with FIG. 4, the opening 28 has an
oblong shape 128 in projection on the plane P.

[0032] The oblong shape 128 has a perimeter 130 having of
an upper line 132 along the vertical direction Oz, approxi-
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mately forming an arch, and a lower line 134 along the ver-
tical direction Oz, and approximately forming an upside-
down arch.

[0033] The oblong shape 128 of the opening 28 extends
along the transverse direction Oy with a width 11 and along
the vertical direction Oz with a height h1, the width I1 being
advantageously strictly larger than the height hl. For
example, [1/h1 is in the range of 2 to 4.

[0034] Theupper line 132 includes points E, A, B and F and
the lower line 134 includes points E, D, C and F.

[0035] For example the perimeter 130 is curved. Advanta-
geously the perimeter 130 is approximately shaped as a rice
grain, that is to say with two horizontal segments 34, AB and
CD, defining the height h1 of the opening 28, and two curved
lines 36, AED and BFC, each approximately forming a half
circle and defining the width I1 of the opening 28.

[0036] Asavariant, the oblong shape 128 ofthe opening 28
in projection on the plane P can be approximately oval or
elliptic.

[0037] Owing to the particular shape of the opening 28
described above, the upper beam 20 and a part of the two
struts 24, 26 located above a horizontal plane P' splitting the
opening by a middle point O', form an arch extending along
the plane P.

[0038] The cooling module 4 extends along the plane P and
is aligned with the opening 4 along the longitudinal direction
Ox for allowing the atmospheric air to flow through the cool-
ing module. The cooling module 4 is attached to the support-
ing structure 2, for example by four elements 38 (FIG. 2).
[0039] The cooling module 4 also has an oblong shape in
projection on the plane P according to the longitudinal direc-
tion Ox. The oblong shape of the cooling module 4 matches
the oblong shape 128 of the opening 28.

[0040] With reference to FIG. 2 the oblong shape of the
cooling module 4 extends along the transverse direction Oy
with a width 12 and along the vertical direction Oz with a
height h2.

[0041] The oblong shape of the cooling module 4 in pro-
jectiononthe plane P approximately fits into the oblong shape
128 of the opening 28 in projection on the plane P. In other
words, the oblong shape of the cooling module 4 is only
slightly smaller than the oblong shape 128 of the opening in
projection on the plane P. For example, 12 is between 90% and
100% of I1 and h2 is between 90% and 100% of h1.

[0042] Advantageously the cooling module 4 is received
inside the opening 28. The cooling module 4 advantageously
fits into the supporting structure 2, not only in projection on
the plane P, but physically. For example, the cooling module
4 is located within the extension e of the opening 4 along the
longitudinal direction Ox (FIG. 3).

[0043] Alternatively, the cooling module 4 is offset rear-
ward or forward relative to the supporting structure 2.
[0044] The cooling module 4 includes a radiator 40 extend-
ing along the plane P for cooling the fluid by thermal
exchange with the atmospheric air flow F, and advanta-
geously a condenser 42 for an air conditioning system of the
motor vehicle.

[0045] The condenser 42 extends along the plane P and is
advantageously located at a front end of the cooling module 4
along the longitudinal direction Ox, for example within the
extension e of the supporting structure.

[0046] The condenser 42 has an approximately oblong
shape in projection on the plane P. Advantageously the oblong
shape ofthe condenser 42 is similar with the above mentioned
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oblong shape 128 of the opening 28. The oblong shape of the
condenser 42 may differ in size.

[0047] The radiator 40 includes flat pipes 44 extending
along the transverse direction Oy and two water collectors 46
located on either sides of the radiator 40 along the transverse
direction Oy.

[0048] Advantageously the two water collectors 46 are
symmetric with reference to the (Ox, Oz) plane and forms two
halfcircles in projection on the plane P, the pipes 44 extending
between the two water collectors 46.

[0049] The fan 6 is intended to rotate around an axis A
parallel to the longitudinal direction Ox. The fan 6 is advan-
tageously located at a rear end of the cooling module 4 along
the longitudinal direction Ox. In the example shown in FIG. 3,
the fan 6 is outside of the extension e of the supporting
structure 2 along the longitudinal direction Ox, while the fan
duct 8 is partly within the extension e.

[0050] For example the fan 6 has a diameter d which is
comprised between 50% and 100% of h2.

[0051] The fan duct 8 (FIG. 3) is located between a circum-
ference 48 of the radiator 40 along the plane P and a circum-
ference 50 of the fan 6 along the plane P.

[0052] Inoperation, the fan 6 generates the atmospheric air
flow F through condenser 42 and the radiator 40, via the
opening 28. All parts of the radiator 40 along the plane P
advantageously receive an approximately uniform air flow.
[0053] Hot water from the vehicle motor flows from one of
the water collectors 46 to the other one of the water collectors
46 and is cooled by thermal exchange with the atmospheric
air flow F. The cooled water is then returned to the vehicle
motor.

[0054] The supporting structure 2 withstands horizontal
strains from the vehicle chassis and vertical strains, for
example when the hood bumps into the hood bumpers 32 or
via the lock 30 when the motor vehicle runs.

[0055] Thanks to the particular shapes of the cooling mod-
ule 4 and the opening 28 as described above, there is no
significant “dead” corner in the radiator 40 along the plan P.
The radiator 40 achieves an efficient thermal exchange over
its whole surface along the plane P. So does the condenser 42.
Also, the arch formed by the upper part of the supporting
structure 2 has better structural properties than a straight
upper beam supported by straight lateral struts, in particular
regarding vertical strains.

[0056] As a variant, the front-end carrier 1 may comprise
several fans and/or the supporting structure 2 may have sev-
eral openings of the above mentioned type.

1. A motor vehicle front-end carrier comprising:

a supporting structure intended to be attached to side rails
of'a motor vehicle chassis, the supporting structure com-
prising a rear face, a front face opposite the rear face, and
an opening for allowing an air flow from the front face
towards the rear face, and

acooling module for thermal exchange between a fluid and
the air flow, the cooling module extending across the
opening,

wherein the opening has an oblong shape in projection on
a plane perpendicular to a longitudinal direction of the
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motor vehicle, the oblong shape extending along a trans-
verse direction, perpendicular to the longitudinal direc-
tion, more than along a vertical direction, the oblong
shape having a perimeter comprising a an upper line
along the vertical direction, approximately forming an
arch, and a lower line along the vertical direction,
approximately forming an upside-down arch.

2. The motor vehicle front-end carrier according to claim 1,
wherein the cooling module has an oblong shape in projection
on the plane, the oblong shape of the cooling module approxi-
mately matching the oblong shape of the opening in projec-
tion on the plane.

3. The motor vehicle front-end carrier according to claim 2,
wherein each of the oblong shapes is approximately oval or
elliptic.

4. The motor vehicle front-end carrier according to claim 2,
wherein each of the oblong shapes approximately has a con-
vex perimeter comprising:

two parallel segments extending along the transverse direc-

tion, defining a height of the oblong shape, and

two curved lines, each approximately forming a half circle

and defining a width of the oblong shape.

5. The motor vehicle front-end carrier according to claim 1,
wherein the cooling module approximately fits into the open-
ing.

6. The motor vehicle front-end carrier according to claim 1,
wherein the cooling module is located between the front face
and the rear face along the longitudinal direction.

7. The motor vehicle front-end carrier according to claim 1,
wherein the cooling module comprises a radiator extending
along the plane.

8. The motor vehicle front-end carrier according to claim 7,
wherein the radiator comprises two water collectors located
on either sides of the radiator along the transverse direction
and flat pipes extending approximately along the transverse
direction between the two water collectors.

9. The motor vehicle front-end carrier according to claim 1,
wherein the cooling module comprises a condenser extending
along the plane, preferably at a front end of the cooling
module along the longitudinal direction.

10. The motor vehicle front-end carrier according to claim
9, wherein the condenser has an approximately oblong shape
in projection on the plane, the oblong shape of the condenser
having a perimeter a perimeter consisting of a an upper line
along the vertical direction, approximately forming an arch,
and a lower line along the vertical direction, approximately
forming an upside-down arch.

11. The motor vehicle front-end carrier according to claim
1, further comprising a fan for generating the air flow.

12. The motor vehicle front-end carrier according to claim
11, wherein the fan is located at a rear end of the cooling
module along the longitudinal direction.

13. The motor vehicle comprising a chassis including side
rails, further comprising a front-end carrier according to
claim 1 attached to the side rails.
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