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(54) Heat exchange module for vehicles

(57) Heat exchange module (10) for vehicles, com-
prising:
- a radiator (14) having two vertical and parallel collecting
tanks (22),
- a condenser (16) having two parallel vertical distributor
and facing a front face of the radiator (14),
- an intercooler (18) positioned underneath the condens-
er (16) and the radiator (14), and
- a fan assembly (20) facing a rear face of the radiator
(14) and including a support structure (34) bearing at
least one electric fan (36),

The radiator (14) has two upper vertical pins (26)

that engage respective holes (40) provided on the sup-
port structure (34) of the fan assembly (20). A pair of first
brackets (42) are fastened by means of horizontal screws
(44) to the lower part of the support structure (34) of the
fan assembly. The radiator (14) and the intercooler (18)
are fastened by means of screws (46) to the first brackets
(42) A pair of second brackets (52) are fastened to the
intercooler (18). The second brackets (52) are provided
with respective vertical pins (56) which engage respec-
tive seats provided at the lower ends of the distributors
(28) of the condenser (16). The condenser (16) is fas-
tened to the radiator (14) by means of horizontal screws
(60).
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Description

[0001] The present invention relates to a heat ex-
change module for vehicles, to be mounted in the front
part of a vehicle and comprising a radiator, an air condi-
tioner facing a front face of the radiator, an intercooler
positioned underneath the condenser and the radiator,
and a fan assembly facing a rear face of the radiator and
including a support structure bearing at least one electric
fan.
[0002] When it is necessary to replace or remove the
condenser and the radiator of a vehicle, it is necessary
to drain the circuit of the engine cooling fluid in the case
of the radiator and the circuit of the cooling fluid in the
case of the condenser
[0003] In heat exchange modules for vehicles, there
is the need to ensure that the condenser and the radiator
can be disassembled independently from each other, to
avoid having to empty the fluid circuit of both components
when only one of the two has to be removed.
[0004] The object of the present invention is to provide
a heat exchange module that enables to meet the afore-
said need in simple fashion and with a reduced number
of fastening components.
[0005] According to the present invention, said object
is achieved by a heat exchange module having the char-
acteristics set out in the claims.
[0006] The present invention shall now be described
in detail with reference to the accompanying drawings,
provided purely by way of non limiting example, in which:

- Figure 1 is a partially exploded view of a heat ex-
change module according to the present invention
facing a support comprised in the structure of the
vehicle,

- Figure 2 is an exploded perspective view of the heat
exchange module of Figure 1,

- Figure 3 is a perspective view of the fan assembly
of the heat exchange module according to the inven-
tion,

- Figure 4 is a perspective view of the heat exchange
module seen from the side of the fan assembly,

- Figure 5 is an enlarged scale perspective view of the
detail indicated by the arrow V in Figure 4,

- Figure 6 is a perspective view of the detail of Figure
5 observed in the direction indicated in the arrow VI
in Figure 5,

- Figure 7 is a front elevation view of the heat ex-
change module of the invention according to the ar-
row VII of Figure 1,

- Figures 8 and 9 are enlarged scale perspective views
of the details indicated by the arrows VIII and IX in
Figure 7,

- Figure 10 is a perspective view showing a detail of
the condenser disassembly step,

- Figure 11 is a perspective view showing a step in
the disassembly of the radiator,

- Figure 12 is a perspective view in the direction indi-

cated by the arrow XII in Figure 11,
- Figure 13 is a sectioned perspective view according

to the line XIII-XIII of Figure 11.

[0007] With reference to Figures 1 and 2, the number
10 designates a heat exchange module for vehicles, to
be fastened to a support 12 comprised in the front struc-
ture of a vehicle.
[0008] With reference in particular to Figure 2, the heat
exchange module 10 comprises a radiator 14 for cooling
the engine, a condenser 16 comprised in the air condi-
tioning system of the vehicle, an intercooler 18 for cooling
the flow of air aspirated by the engine and a fan assembly
20.
[0009] The radiator 14 has two collecting tanks which
extend at opposite parts of a heat exchange core 24. The
collecting tanks 22, preferably constituted of plastic ma-
terial, are provided at their upper ends with two vertical
pins 26.
[0010] The condenser 16 faces a front face of the ra-
diator 14 and comprises two vertical distributors 28 po-
sitioned at opposite parts of a heat exchange core 30.
[0011] The intercooler 18 is situated underneath the
condenser 16 and the radiator 14 and comprises two
lateral manifolds 32.
[0012] With reference to Figures 2 and 3, the fan as-
sembly 20 comprises a support structure 34 made of
plastic material having substantially the shape of a rec-
tangular frame. The support structure 20 has its front face
facing a rear face of the radiator 14. The support structure
34 bears one or more electric fans 36. In the illustrated
example, two electric fans 36 are provided, able to create
a flow of air orthogonal to the heat exchange cores 24,
30 of the radiator 14 and of the condenser 16. The support
structure 34 of the fan assembly 20 comprises two inte-
gral arm 38 positioned at its upper vertices. The integral
arms 38 of the support structure 34 are provided with
respective holes 40 with vertical axis able to receive the
pins 26 projecting from the upper part of the collecting
tanks 22 of the radiator 14.
[0013] The way in which the components of the heat
exchange module 10 are assembled and fastened to
each other is described below.
[0014] The radiator 14 is mounted on the support struc-
ture 34 of the fan assembly 20 inserting the vertical pins
26 of the radiator 14 into the holes 40 of the integral arms
38 of the support structure 34 (Figures 2 and 3). A pair
of first fastening brackets 42 is fastened to the lower part
of the support structure 34. The first brackets 42 are ap-
plied on the rear side of the support structure 34 and
project towards the exterior of the structure 34 in trans-
verse direction.
[0015] With reference to Figures 2, 4, 5 and 6, the in-
tercooler 18 is positioned on the support structure 34 of
the fan assembly 20 underneath the radiator 14. The ra-
diator 14 and the intercooler 18 are both fastened to the
first brackets 42 by means of two horizontal screws 46.
As shown in particular in the detail of Figure 6, each screw
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46 engages a first bracket 42, an ear 48 projecting from
the manifold 32 of the intercooler 18, and an ear 50 pro-
jecting from the collecting tank 22 of the radiator 14.
Therefore, by means of the first brackets 42 and of the
screws 44, 46, the radiator 14 and the intercooler 18 are
completely fastened to the support structure 34 of the
fan assembly 20.
[0016] At this point, the condenser 16 is positioned and
fastened with respect to the other components of the
module.
[0017] With reference in particular to Figures 2 and 9,
a pair of second fastening brackets 52 is fastened to the
manifolds 32 of the intercooler 18. Each second bracket
52 is fastened to a respective manifold 32 of the inter-
cooler by means of a horizontal screw 54. As shown in
Figures 2 and 6, each second bracket 52 is provided with
a vertical pin 56 which is inserted into a seat formed at
the lower end of a respective distributor 28 of the con-
denser 16. Preferably, between the pins 56 and the seats
of the distributors 28 is interposed an element of damping
material.
[0018] With reference to Figures 7 and 8, the condens-
er 16 is provided with two metal flanges 58 welded to the
upper ends o the distributors 58. The flanges 58 project
in transverse direction outwardly relative to the distribu-
tors 28. Each flange 58 is fastened by means of a hori-
zontal screw 60 to the corresponding collecting tank 22
of the radiator 14. The screws 60 complete the fastening
of the condenser 16 to the heat exchange module 10.
[0019] As shown in Figure 1, the complete heat ex-
change module is fastened to the support 12 by means
of vertical screws 62 that engage holes provided in the
support structure 34 of the fan assembly 20.
[0020] Starting from the condition in which the module
10 is fastened to the support 12, it is possible to remove
the radiator 14 or the condenser 16 independently from
each other.
[0021] To remove only the condenser 16, the following
procedure is carried out.
[0022] As shown in Figure 10, to each of the vertical
pins 26 of the radiator 14 is applied a cotter pin 64. Then,
acting from the front part of the support 12, the screws
60 that fasten the flanges 58 of the condenser 16 to the
collecting tanks 22 of the radiator 14 are removed. Then,
acting from the rear part of the heat exchange module,
the screws that fasten the intercooler 18 and the radiator
14 to the first brackets 42 are removed. Then, the inter-
cooler 18 is removed and the condenser 16 is extracted
with a downwards movement. After the removal of the
screws 46 that fasten the radiator 14 to the intercooler
18 to the support structure 34, the radiator 14 is supported
by the cotter pins 64.
[0023] To remove only the radiator 14, the following
procedure is carried out.
[0024] With reference to Figures 10 through 13, the
support 12 is provided on its forward front part with a hole
66 facing a hole 68 of the metal flange 58 fastened to the
respective distributor 28 of the condenser 16. As shown

in Figures 11, 12 and 13, a tool 70 is inserted into the
holes 66, 68 on each side of the structure.
[0025] Then, the upper screws 60 that fasten the con-
denser 16 to the radiator 14 and the lower screws 46 that
fasten the radiator 14 and the intercooler 18 to the support
structure 34 of the fan assembly 20 are unscrewed and
the intercooler 18 is removed. At this point, the first brack-
ets 42 are removed, removing the screws 44, and the
radiator 14 is extracted with a downwards movement.
The condenser 16 is held in position by the tools 70.
[0026] From the above description, it is readily appar-
ent that with a reduced number of fastening components
it is possible to fasten to each other all the components
of the front heat exchange module of the vehicle and it
is possible to remove the condenser and the radiator in-
dependently from each other. Therefore, when it is nec-
essary to remove the condenser or the radiator it is not
necessary to drain the circuit of the component that does
not have to be removed

Claims

1. Heat exchange module (10) for vehicles, comprising:

- a radiator (14) having two vertical and parallel
collecting tanks (22),
- a condenser (16) having two parallel vertical
distributor and facing a front face of the radiator
(14),
- an intercooler (18) positioned underneath the
condenser (16) and the radiator (14), and
- a fan assembly (20) facing a rear face of the
radiator (14) and including a support structure
(34) bearing at least one electric fan (36),

characterised in that:

- the radiator (14) has two upper vertical pins
(26) that engage respective holes (40) provided
on the support structure (34) of the fan assembly
(20),
- a pair of first brackets (42) are positioned on a
rear face of the support structure (34) of the fan
assembly (20), the first brackets (44) being fas-
tened by means of horizontal screws (44) to the
lower part of the support structure (34) of the fan
assembly, the radiator (14) and the intercooler
(18) being fastened by means of screws (46) to
the first brackets (42),
- a pair of second brackets (52) are fastened to
the intercooler (18), the second brackets (52)
being provided with respective vertical pins (56)
which engage respective seats provided at the
lower ends of the distributors (28) of the con-
denser (16), and
- the condenser (16) is fastened to the radiator
(14) by means of horizontal screws (60).

3 4 



EP 1 867 943 A1

4

5

10

15

20

25

30

35

40

45

50

55

2. Heat exchange module as claimed in claim 1, char-
acterised in that the radiator (14) is held by means
of a pair of cotter pins (64) which engage said vertical
pins (26) during the removal of the condenser (16) .

3. Heat exchange module as claimed in claim 1, char-
acterised in that the condenser (16) is capable of
being held by means of auxiliary tools (70) during
the disassembly of the radiator (14).
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