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HEAT EXCHANGER FOR MOTOR VEHICLE
COOLING SYSTEM

FIELD OF THE INVENTION

The present invention generally relates to a liquid cooling

system for a motor. vehicle and concerns, more particularly,
the heat exchanger for a system of this type.

BACKGROUND OF THE INVENTION

Cooling systems, of the water cooling type, convention-
ally include a heat exchanger or radiator, in which the water
which has been heated on contact with the engine circulates.
The radiator is designed so as to have a maximum surface in
contact with the air, and it is nsually arranged to be perpen-
dicular to the air flow path, either at the front, or at the rear
of the vehicle. Generally of a rectangular shape, these
conventional radiators constitute a resistance to the flow of
air around the moving vehicle, which has a negative effect
upon the drag coefficient (or Cx) and, consequently, the
performance of the latter. For automobiles with an electric
motor, it is particularly important to reduce to the minimum
any energy loss as these limit considerably the maximum
autonomy of the vehicles. Obtaining a very small Cx is a
necessity for vehicles driven by an electric motor and
intended to be able to reach speeds in the order of 100 km
per hour. It is also highly desirable for the weight of the
batteries, which store the basic energy, to be kept to a value
as low as possible. The batteries constitute a non negligible
part of the total weight of electrically controlled vehicles.

SUMMARY OF THE INVENTION

The invention thus has as an object a heat exchanger for
a motor vehicle offering a lower air flow resistance than in
the cooling systems of the prior art.

Yet a further object of the invention is an inexpensive heat
exchanger for a motor vehicle.

'Still a further object of the invention is an easy-to-install
heat exchanger for a motor vehicle.

According to one feature of the invention, the heat
exchanger for a motor vehicle liquid cooling system is
produced to form of a hollow cylindrical cavity.

According to another feature of the invention, the heat
exchanger is mounted in the motor vehicle so that its
longitudinal axis is substantially parallel to the direction of
the air flow in said vehicle.

According to a further feature of the invention the heat
exchanger is mounted on a hollow tubular member which is
connected to the motor vehicle chassis and forms an integral
part of the latter.

The fact of using a heat exchanger with the features
mentioned above enables the vehicle’s air penetration coef-
ficient to be improved by reducing the apparent surface of
this exchanger in the direction of movement. Further, the
exchanger may easily be mounted on a tubular member
connected to the chassis, which considerably increases the
heat exchanging efficiency between the cooling circuit and
the surrounding air.

Other objects, features and advantages of the present
invention will appear more clearly upon reading the follow-
ing description of particular embodiments; said description
being made by way of non limiting examples and in con-
junction with the attached drawings.

BRIEF DESCRIPTION OF DRAWINGS

FIG. 1 shows schematically a first example of a heat
exchanger according to the invention arranged on a hollow
cylindrical member connected to the chassis of a motor
vehicle;
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FIG. 2 shows, in cross-section, the heat exchanger of FIG.

1

FIG. 3 shows, in perspective view of another embodiment
example of a heat exchanger according to the invention;

FIG. 4 shows, in cross-section a first alternative embodi-
ment of the mounting means of the heat exchanger of FIG.
3

FIGS. 5a and 5b show, in cross-section, a second alter-
native embodiment of the mounting means of the heat
exchanger of FIG. 3; and

FIG. 6 is a general schematic diagram of the cooling
system.

DESCRIPTION OF PREFERRED
EMBODIMENTS

FIG. 1 shows an example of a particularly advantageous
application of the invention. It shows a part of a chassis as
disclosed in U.S. Pat. No. 5,548,510. This chassis 3 com-
prises a rigid central beam 31 to which elongated tubular
members 2 are fixed. The principal function of these tubular
members is to form energy absorption zones by deforming
themselves in the event of a frontal collision of the vehicle
with an obstacle. Since they are hollow and arranged lon-
gitudinally in relation to the vehicle, air coming from outside
naturally circulates therein when the vehicle is moving.
According to the present alternative embodiment it is thus
proposed to take advantage of this arrangement by arranging
the heat exchanger comprising a sleeve 1 on one or more
ends of said tubular members 2. In this way, advantage is
taken of the flow of air in tubular member 2 and at the
external surface of the latter to dissipate the heat carried by
the cooling liquid circulating from the inlet 11 to the outlet
12 of heat exchanger 1. If tubular members 2 are made of a
very good heat conducting material such as for example,
aluminum or aluminum alloys, the heat exchange is corre-
spondingly better and the contact surface between exchanger
1 and tubular member 2 may be reduced to a minimum.

FIG. 2 shows, in cross-section, a first embodiment of the
heat exchanger mounted as indicated, in FIG. 1. As illus-
trated in FIG. 2, exchanger 1 has the general shape of a
sleeve and consequently does not form a closed cavity. It is
thus able to use the external surface of tubular member 2 as
an internal wall (when mounted). The direct contact of the
cooling liquid with the surface of the tubular member
increases the heat exchanging efficiency. The water tightness
of the cooling circuit is assured by the O rings 13 and 14.
Annular grooves 21 and 22 may be made on the external
face of tubular members 2 in order to assure exchanger 1 is
maintained in position. In order to enable a good exchange
of heat, even when the vehicle is stationary or moving
slowly, a fan 30 may be provided to increase the circulation
of air in tubular member 2. This fan may for example be
conventionally controlled by a thermostat (not shown)
arranged in the cooling circuit or in the engine-block of the
vehicle.

FIG. 3 shows a heat exchanger according to the invention
viewed in perspective. In the preceding figures, the heat
exchanger was shown with flat external surfaces for the sake
of simplification and also, for the purposes of showing that
the preferred heat exchange surface is the one in contact with
tubnlar member 2. All the faces of the exchanger participate
in this exchange of heat and, in order to increase the
exchange surfaces, it is advantageous to form the exchanger
in such a way that its external surfaces have an corrugated
profile, as is shown. An exchanger of this type may easily
and inexpensively be produced in sheet metal pre-formed by
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rolling or by pressing and welding. The inlet 11 and outlet
12 nozzles may also be welded onto the principal body of
heat exchanger 1.

FIG. 4 shows, in cross-section, an alternative embodiment
of the means for mounting the heat exchanger of FIG. 3.
According to this alternative, the interior edge 130, which is
intended to come into contact with tubular member 2, is
formed so as to have two annular, hollow embossings 131
and 132. These two embossings are provided for receiving
two O rings 13.a and 13.h which will assure the water
tightness of exchanger 1. Further, part 133 of internal edge
130 is designed so as to be able to be deformed by the action
of a pressure P; the effect of said deformation being to apply
ring 13.5 onto the external surface of tubular member 2. This
part 133 is represented in FIG. 3 by an unbroken line in its
original form and position and in a dotted line in its final
form and position. Mounting an exchanger of this type
comprises the following steps. The exchanger is initially
positioned on tubular member 2, the leak proofness being at
this stage partially assured by O rings. 13.a. Next, pressure
P is generated inside the exchanger, by filling the latter with
the aid of a gas or a liquid, in order to deform parts 133 so
as to apply O rings 13.5 to the external surface of tubular
member 2.

FIG. 5 shows, in partial cross-section, another alternative
embodiment of the heat exchanger according to the inven-
tion provided with mounting means involving only one O
ring for each side of the exchanger. According to this
alternative, the internal edges 140 and 150 are formed so as
to have a first annular hollow embossing 141 and 151
respectively, and a second annular hollow embossing 142
and 152 respectively. Said second embossings have an
inclined section 144 and 154 respectively, and stopping
means 143 and 153 respectively. The mounting of this
exchanger is camried out in the following manner. Heat
exchanger 1 is initially positioned on tubular member 2 in
the direction of the arrow I (FIG. 5.4); O rings 13 and 14
having, initially, been placed in said second embossings 142
and 152. During this first phase, the O rings are prevented
from coming out of said second embossings by stopping
means 143 and 153. Then, in a second phase, a movement
backwards of the exchanger (in the direction of the arrow II),
causes the relative displacement of O rings 13 and 14
towards said first the embossings 141 and 151. The inclined
sections 144 and 154 facilitate the movement of the O rings
towards their definitive position illustrated in FIG. 5.b.

In the previously described application examples, it has
been considered that there already existed at least one
tubular member on which said heat exchanger could be
mounted. It is obvious that in such a case, the solution of the
invention is particularly advantageous since not only do the
tubular members enable said heat exchangers to be mounted
easily, but the effect of their attachment to the vehicle chassis
is to increase the heat exchanging capacity. Further, the
production and assembly costs of such heat exchangers are
particularly low. However, it should be understood that the
heat exchanger according to the invention may also be
advantageously used in vehicles which do not use such
tubular members. The heat exchangers must then be
arranged so that a sufficient flow of air is produced on the
exchanging surfaces; namely the internal and external sur-
faces. Because of its shape and provided that it is arranged
in such a way that its axis is substantially parallel to the
direction of the air flow, the air resistance offered by the
exchanger will be minimum and the drag coefficient (Cx)
will only be slightly affected. It goes without saying that, for
a given heat exchanging capacity, the total surface of the
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exchanger which is not mounted on a chassis member will
be substantially greater than that of the exchanger mounted
on a tubular member. Finally, if tubular members are not
used to mount said exchangers, the latter will, of course, be
realised in the form of a completely closed cavity.

FIG. 6 shows, schematically, a complete cooling system
for a motor vehicle. comprising, for example, a heat engine
and an electric motor.

This system comprises a liquid cooling circuit (generally
water with additives, such as antifreeze) 100, which circu-
lates in the electric motor 70, passes through a first 1 then a
second 1' heat exchanger, cools the power components of an
electric motor 5@ and passes through a circulation pump 60.
A temperature sensor 80, arranged in the cooling circuit, is
also provided, whose output is used by a control circuit 96
to start the operation of fans 30 and 30" when this tempera-
ture becomes excessive. The diagram of FIG. 6 shows only
one example among many of a water cooling system able to
be used in motor vehicles. It should also be noted that other
components may need to be cooled such as, for example, the
components of the braking mechanism.

Although the present invention has been described in
relation to particular embodiments, it will be understood that
the invention is not limited to the described embodiments
which may be varied and modified without departing from
the scope of the invention as defined by the appended
claims.

We claim:

1. A heat exchanger on a motor vehicle comprising a
chassis and a liquid cooling system which is connected to an
inlet and an outlet of said heat exchanger for circulation of
cooling liquid through said heat exchanger, said chassis
comprising at least one tubular chassis member made of a
heat conducting material and hollow for circulation of air,
wherein said heat exchanger comprises an outer sleeve
hermetically mounted around said chassis member to form
a hollow cylindrical cavity therebetween, said chassis mem-
ber having an external surface which also forms an internal
surface of said heat exchanger.

2. Aheat exchanger according to claim 1, characterised in
that said tubular hollow member is made of a heat conduct-
ing material.

3. A heat exchanger according to claim 1, wherein said
sleeve comprises two internal edges each formed so as to
have two hollow annular embossings for receiving O-rings
assuring water tightness between said sleeve and said chas-
sis member.

4. A heat exchanger according to claim 3, wherein one of
said two hollow annular embossings is realised in a deform-
able part of the internal edge said part being deformable by
the effect of a pressure, whereby the O-ring received in said
one of said two annular embossings is compressed onto said
external surface of said chassis member following the posi-
tioning of said exchanger on said tubular member.

5. A heat exchanger according to claim 3, wherein each of
said internal edges contains one of said O-rings, which is
received in one of said two embossings of said edge in an
initial position of said sleeve, and in the other embossing in
a definitive position of said sleeve along said chassis mem-
ber for assuring water tightness of said heat exchanger.

6. A heat exchanger according to claim 1, said heat
exchanger being mounted in the vehicle with a longitudinal
axis of said heat exchanger substantially parallel to a lon-
gitudinal direction of said vehicle.

7. Aheat exchanger according to claim 1, said outer sleeve
being made of sheet metal and having an external cylindrical
surface with a corrugated profile.
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8. A heat exchanger on a motor vehicle comprising a
chassis and a liquid cooling system which is connected to an
inlet and an outlet of said heat exchanger for circulation of
cooling liquid through said heat exchanger, said chassis
comprising at least one hollow cylindrical chassis member,

wherein said heat exchanger is hermetically mounted
around said chassis member to form a hollow cylindri-
cal cavity therebetween, said chassis member having an
external surface which also forms an internal surface of
said heat exchanger, and

wherein said heat exchanger comprises two internal edges
each being formed so as to have two hollow annular
embossings for receiving two O-rings assuring water
tightness between said heat exchanger and said chassis
member.

9. A heat exchanger according to claim 8, wherein one of
said hollow annular embossings is realised in a deformable
part of one of said internal edges, said part being deformable
by a pressure prevailing in said cavity, whereby an O-ring
received in said one of said hollow annular embossings is
compressed onto said external surface of said chassis mem-
ber.

10. A heat exchanger according to claim 8, wherein said
chassis member is made of an aluminum-based material.

11. A heat exchanger according to claim 8, wherein said
chassis member is arranged longitudinally in said vehicle.
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12. A heat exchanger according to claim 8, being made in
sheet metal and having an external cylindrical surface hav-
ing a corrugated profile.

13. A heat exchanger on a motor vehicle having a chassis
and a liquid cooling system, said chassis comprising at least
one hollow tubular chassis member through which air may
pass, said heat exchanger comprising said chassis member in
combination with an outer heat exchanger member hermeti-
cally mounted around said chassis member to form a hollow
cavity between said chassis member and said outer heat
exchanger member, said chassis member having an external
surface which is also an internal surface of said heat
exchanger, said heat exchanger further comprising an inlet
and an outlet for connecting said cavity to the vehicle
cooling system.

14. A heat exchanger as claimed in claim 13 wherein said
chassis member extends substantially parallel to a longitu-
dinal axis of the motor vehicle.

15. A heat exchanger as claimed in claim 13, wherein said
hollow cavity is cylindrical.

16. A heat exchanger as claimed in claim 13, wherein said
inlet and outlet are disposed in said heat exchanger member.
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