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HEAT EXCHANGER SUPPORT SYSTEM AND 
ASSOCIATED HEAT EXCHANGER MODULE 

[0001] The invention relates to heat exchangers, particu 
larly for motor vehicles. 

BACKGROUND OF THE INVENTION 

[0002] Motor vehicles are ?tted With several heat 
exchangers. In particular, they comprise at least one heat 
exchanger for cooling the motor vehicle engine. They also 
frequently comprise several other additional heat exchang 
ers such as a condenser forming part of the air conditioning 
circuit for the passenger compartment of the vehicle or a 
supercharge air cooler. These heat exchangers are frequently 
put together to constitute an assembly of several exchangers 
called a heat exchange module. 

DESCRIPTION OF THE PRIOR ART 

[0003] In the prior art as currently knoWn, the radiator for 
cooling the vehicle engine is mounted on the vehicle chassis, 
usually via ?exible ?xing elements, such as rubber blocks 
alloWing the vibrations to be damped. The other components 
of the heat exchange module, such as the condenser or the 
supercharge air cooler are in turn mounted on the engine 
cooling radiator. 

[0004] This knoWn solution has a certain number of dis 
advantages. 
[0005] First, the elements for ?xing the cooling radiator 
onto the vehicle chassis support the entire Weight of the heat 
exchange module. The stresses on these ?xing elements are 
therefore high, introducing a risk of breakage of these ?xing 
or attachment elements. Each of the components of the heat 
exchange module must comprise ?xing means such as lugs 
for ?xing it to the cooling radiator, thereby increasing its 
fabrication cost. Furthermore, the condenser of the air 
conditioning circuit and the motor-fan unit are ?xed either 
side of the cooling radiator, Which complicates the assembly 
of the heat exchange module because it is necessary to gain 
access to both faces of the radiator. No air sealing is 
provided betWeen the different heat exchangers of the mod 
ule, such that a fraction of the air may escape through the 
space betWeen the exchangers, Which reduces the ef?ciency 
of the exchangers. Finally, the supercharge air radiator is 
usually mounted separately. It is not part of the heat 
exchange module. 

[0006] The subject of the present invention is a heat 
exchanger support system that remedies these disadvan 
tages. Another subject thereof is a heat exchange module 
comprising such a support system. 

SUMMARY OF THE INVENTION 

[0007] According to the invention, the support system 
consists of a frame comprising faces furnished With ?xing 
means for ?xing at least a ?rst and a second heat exchanger 
component, each component being ?xed directly to the 
frame independently of the other components, the frame also 
comprising attachment elements alloWing it to be mounted 
on a motor vehicle chassis via ?exible vibration-damping 
means. 

[0008] The expression “heat exchange components” refers 
to the heat exchangers themselves, such as the radiator to 
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cool the engine or a condenser of an air conditioning circuit, 
but also other equipment such as the motor-fan unit and its 
air scoop etc. 

[0009] Thanks to these features, the heat exchange com 
ponents are easier to install and ?x on the frame. Speci? 
cally, the means of ?xing the heat exchange components are 
only on the frame itself. The components themselves, for 
example the heat exchangers, comprise no ?xing means, in 
particular When they are not made of plastic. Consequently, 
they are easier to design and produce. 

[0010] Each heat exchanger, and more generally each heat 
exchange component, is mounted directly onto the frame in 
the ?xing means speci?c to it. Consequently, the vibration 
damping means of the frame are used for all the heat 
exchange components of the heat exchange module. It is not 
necessary to provide separate vibration-damping means for 
each heat exchange component. 

[0011] The invention makes it possible to develop a range 
of standard heat exchange components. Each component 
may be used for different vehicles With a different frame for 
each vehicle. The frame may accept different details of each 
component, such as for example different siZes or thick 
nesses of radiators, thereby making it possible to have a 
single frame for a vehicle platform ?tted With several poWer 
trains. 

[0012] Given that the components are ?xed independently 
of one another onto the frame by their oWn speci?c attach 
ment elements, the heat exchange module can be easily 
dismantled for recycling at the end of the vehicle’s life. 

[0013] Finally, the frame provides the overall stiffness of 
the heat exchange module. 

[0014] Preferably, each heat exchange component is kept 
in position independently in three orthogonal directions X, 
Y, Z. 

[0015] This arrangement alloWs better control of the posi 
tional retention of the components and of the stresses that are 
exerted upon them. This makes it possible to reduce the risk 
of breakage of a component during its service life. It also 
alloWs fabrication tolerances in each of the three orthogonal 
directions X, Y, Z to be compensated for. Advantageously, 
the frame forms a fairing for the heat exchange components. 
An air seal is provided betWeen the periphery of each 
component and the frame, and the frame channels the air 
into the components. 

[0016] Advantageously, the frame is designed in such a 
manner that the components are installed one behind the 
other, all from the same side of the frame. 

[0017] This feature saves having to turn the frame around 
to attach the different components. Installation is therefore 
quicker and easier. 

[0018] Advantageously, the pro?le of the lateral faces of 
the frames is such that they can be nested in one another. 

[0019] Thus, the height of a stack of frames is reduced, 
thereby increasing the number of parts per container and 
reducing the transport cost. 

[0020] According to one particular embodiment, certain 
?xing means consist of clips. 
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[0021] Advantageously, the ?xing clips are S-shaped 
allowing a non-linear deformation. 

[0022] Thus, after a degree of deformation allowing the 
component to be attached, the force necessary to deform the 
?xing element increases considerably so that its plastic 
deformation and breakage are avoided. 

[0023] According to another embodiment, certain ?xing 
means consist of ?exible forms. 

[0024] These ?exible forms are used to accommodate 
tolerances of fabrication of the components. 

[0025] According to yet another embodiment, the ?xing 
means may consist of catches. 

[0026] The catches are ?xed. They are provided for 
example on one of the edges of the frame, the opposite edge 
comprising ?exible ?xing means such as clips. 

[0027] Furthermore, the invention concerns a heat 
exchange module comprising a support system according to 
the invention in Which heat exchange components are 
installed. These components may in particular be an engine 
cooling radiator, an air conditioning circuit condenser, a 
supercharge air cooler, etc. 

[0028] Advantageously, the components do not of them 
selves comprise any ?xing means, Which simpli?es their 
production as has been pointed out hereinabove. 

[0029] In a preferred embodiment, the heat exchange 
module comprises at least a ?rst and a second heat exchange 
component, the second component locking the ?rst in the 
frame. 

[0030] For example, if the ?rst component is a condenser 
and the second the engine cooling radiator, it is impossible 
for the condenser to come out of its housing When the 
radiator is in place. 

[0031] The heat exchange module can have a “mosaic” 
type architecture, or a surface type architecture. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0032] Other features and advantages of the present inven 
tion Will further appear on reading the folloWing description 
of exemplary embodiments given for illustration purposes 
With reference to the appended ?gures, Wherein: 

[0033] FIG. 1 is an exploded vieW in perspective of a heat 
exchange module comprising a support frame according to 
the present invention; 

[0034] FIG. 2 is a front vieW in perspective of the heat 
exchange module frame of FIG. 1; 

[0035] FIG. 3 is a vieW in section of the heat exchange 
module shoWn in FIG. 1; 

[0036] FIG. 4 is a partial vieW in perspective of the heat 
exchange module shoWn in FIGS. 1 and 3; 

[0037] FIG. 5 is a rear vieW in perspective of the heat 
exchange module completely assembled; 

[0038] FIGS. 6 to 10 shoW detail vieWs of particular 
means of ?xing the components onto the support frame; 
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[0039] FIG. 11 is an exploded vieW in perspective of a 
variant of a heat exchange module according to the present 
invention; 
[0040] FIG. 12 is a vieW in perspective of three frames 
according to the invention nested in one another. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0041] FIG. 1 shoWs an exploded vieW in perspective of 
a heat exchange module comprising a support frame 2 
according to the present invention, and FIG. 2 shoWs a front 
vieW in perspective of this frame. The frame 2, rectangular 
in shape, comprises tWo long sides and tWo short sides. The 
top long side comprises a lateral horiZontal face 4 and the 
bottom long side comprises a lateral horiZontal face 6. The 
short sides comprise lateral vertical faces, 8 and 10 respec 
tively. The long sides also comprise front faces, 12 and 14 
respectively, While the short sides comprise front faces 16 
and 18 respectively. Finally, the top long side of the frame 
comprises an inclined face 19 placed betWeen the lateral 
horiZontal face 4 and the front face 12. As can be seen more 
particularly in FIG. 3, Which shoWs the frame in section, the 
horiZontal face 10 comprises stiffening ribs 20. 

[0042] The frame is divided into tWo portions by a vertical 
upright 22 Which delimits a large opening 24 and a small 
opening 26. The frame also comprises ?xing means that are 
used to ?x it to the chassis of a motor vehicle. In the example 
shoWn, these means consist of tWo ?xing pins 28 placed on 
the bottom portion of the frame on either side of it, and tWo 
?xing lugs 30 placed on the top portion of the frame and 
comprising cut-outs 32 alloWing the passage of a ?xing 
means such as a spindle or a bolt Which may be combined 

With a ?exible vibration-damping means (not shoWn). 

[0043] The frame 2 comprises means for receiving and 
?xing various components belonging to the heat exchange 
module. In the example shoWn, the components comprise 
?rst a condenser 34 forming part of a motor vehicle air 
conditioning circuit, an engine cooling radiator 36 having 
tWo collector tanks 37, a motor-fan unit 38 for forced air 
circulation through the condenser 34 and the radiator 36. 
Finally, the components comprise a supercharge air radiator 
40, intended to cool the air aspirated into the combustion 
chambers of the engine. Naturally, these examples of com 
ponents are nonlimiting and the heat exchange module could 
comprise other components or additional components. 

[0044] In the example shoWn, the heat exchange module 
comprises a “mosaic” type architecture. The left-hand por 
tion of the frame 2 (according to FIG. 1) corresponding to 
the large opening 24 is assigned to housing the condenser 34 
of the exchanger 36 and of the motor-fan unit 38, While the 
right-hand portion of the frame corresponding to the small 
opening 26 is assigned to housing and attaching the super 
charge air cooler 40. 

[0045] According to the invention, the components are 
inserted into the frame 2, all from the same side, the rear face 
of the frame in the example shoWn. First the condenser 34 
is inserted and ?xed, then the radiator 36 and the motor-fan 
unit 38. The supercharge air radiator 40 is then ?xed. Given 
that the heat exchange module comprises a mosaic type 
architecture, the order of installation could be reversed. In 
other Words, the supercharge air radiator 40 could be ?xed 
?rst, folloWed by the condenser 34, the exchanger 36 and the 
motor-fan unit 38. 
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[0046] Each of the components 34, 36, 38 and 40 com 
prises its oWn ?xing means such that each element is ?xed 
directly to the frame 2, independently of the other compo 
nents. Given that ?exible vibration-damping means (not 
shown) are provided betWeen the chassis of the motor 
vehicle and the means 28, 30 of attachment betWeen the 
frame 2 and the motor vehicle chassis, it is not necessary to 
provide vibration-damping means betWeen the various com 
ponents 34, 36, 38 and 40 and the frame 2. The production 
of the components and their installation into the frame are 
thus simpli?ed and the cost of the heat exchange module is 
reduced. 

[0047] There noW folloWs a description of the individual 
?xing means of each of the components of the heat exchange 
module. The front face 14 is ?tted With catches 42 (FIG. 6) 
Which are used to keep the bottom portion of the condenser 
34 in position in a direction X (FIG. 1) perpendicular to the 
plane of the frame 2. The top front face 12 comprises ?xing 
means consisting of clips 44. These clips have properties of 
nonlinear stiffness. They deform easily to alloW the insertion 
of the top edge of the condenser 34, but beyond this elastic 
deformation, their stiffness increases greatly. This property 
is obtained by the special S-shape of the clips 44 (see FIGS. 
7 and 9). In addition, the clip 44 comprises a tongue 46 used 
to lock the condenser 34 after the installation of the 
exchanger 36, as Will be explained hereinafter. 

[0048] Furthermore, the front face 14 has, at each end of 
the large opening 24, catches 48 Which limit the horiZontal 
movement of the condenser 34 in a direction Y parallel With 
the long side of the frame 2. Thus it can be seen that the 
condenser 34 is kept in position independently in three 
orthogonal directions X, Y, Z, thereby facilitating control of 
the stresses exerted on this component and alloWing greater 
production tolerances. 

[0049] The means of ?xing the cooling radiator 36 com 
prise tWo clips 50 provided on the long bottom horiZontal 
side of the frame either side of the large opening 14. On the 
top portion of the frame 2, there are tWo clips 52 having an 
S-shape similar to that of the clips 44 for ?xing the con 
denser 34, such as to have a property of nonlinear stiffness, 
as explained hereinabove. 

[0050] In the direction X, perpendicular to the plane of the 
frame, the bottom edge of the cooling radiator 36 is kept in 
position by tWo catches 54 (FIG. 6) and by the lip 56 of the 
clip 50. On its top portion, it is retained in the direction x by 
a pressure on the front horiZontal face 12 and by the lip 58 
of the clip 52. 

[0051] In the direction Y, the cooling radiator 36 is kept in 
position by ?exible forms (not shoWn) situated at each end 
of the opening 24. 

[0052] In the vertical direction Z, the cooling radiator 36 
is kept in position by tWo ?exible forms 60 Which compen 
sate for the production tolerances. At its bottom portion, the 
radiator 36 simply rests on the bottom horiZontal opening of 
the large opening 24. Thus it can be seen that the forms of 
the radiator are very simple, particularly the forms of the 
tanks 37. This alloWs a natural extraction from the mold of 
the plastic in Which these tanks may be made and reduces the 
production cost of the radiator 36. 

[0053] As can be seen more particularly in FIG. 3, the 
radiator 36 locks the condenser 34 When it has been inserted 
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and ?xed into the frame. Speci?cally, the collector tank 37 
of the radiator 36 rests against the tongue 46 (FIG. 7) of the 
clip 44 Which prevents this clip from moving and prevents 
the condenser 34 from being released. 

[0054] Radiators of different dimensions may be inserted 
into the frame 2. For example, in the example shoWn, three 
siZes of radiator 36 may be installed, that is tWo different 
lengths and tWo different thicknesses, the height of the 
radiator remaining the same. 

[0055] The motor-fan unit 38 comprises an air scoop 62 
that surrounds an impeller 64 rotated by an electric motor 66 
situated in the center of the impeller 64. The air scoop 62 
also constitutes a support by Which the motor-fan unit is 
installed onto the frame 2. Accordingly, the air scoop 62 
comprises tWo top lugs 68 and tWo bottom lugs 70. The 
bottom lugs 70 are inserted into holes 72 of appropriate 
shapes made in the lateral horiZontal face 6 of the frame 2. 
The lugs 70 are thus used to keep the motor-fan unit in 
position in the directions X and Y The top lugs 68 are ?xed 
to attachment elements 74 provided on the top portion of the 
large dimension opening 24 (see FIGS. 1 and 10). The 
motor-fan unit is thus immobiliZed in the three directions X, 
Y and Z. 

[0056] In order to alloW the air scoop 62 to be used in 
different environments, it comprises symmetrical ?xing ele 
ments Which can be used to ?x the motor-fan unit in tWo 
different Ways by a 180° rotation about the axis of the fan. 
Thus, the top lugs 68 take the place of the bottom lugs 70 
and vice versa. 

[0057] As can be seen more particularly in FIG. 3, a 
sealed connection is provided betWeen each of the compo 
nents, in particular the condenser 34, the exchanger 36 and 
the motor-fan unit 38, in order to prevent any loss of air so 
as to ensure the best possible thermal ef?ciency of the heat 
exchange module. This channeling of the air by the frame 2 
requires the use of no additional parts. 

[0058] The supercharge air radiator 40 is ?xed in the same 
manner as the motor-fan unit 38. Speci?cally, it comprises 
on its bottom portion a ?xing pin 78 Which ?ts in a 
corresponding hole 80 formed in the frame 2 and on its top 
portion a ?xing lug 82 Which is ?xed to an attachment 
element 84 provided on the long top horiZontal side of the 
frame 2. The supercharge air radiator is thus kept in position 
in the three directions X, Y and Z. 

[0059] As can be seen in FIG. 12, the frames 2 can be 
nested one inside the other thereby making it possible to 
reduce very considerably the bulk of a stack of frames. This 
makes it possible to ?t more frames in a transport container 
and consequently reduces the cost of this method of trans 
port. It Will be noted in particular that the small lateral 
vertical faces 8 and 10 of the frame 2 comprise cut-outs 88 
in Which the ?xing lugs 30 of another frame may ?t. 
Cut-outs 90 Will also be noted either side of the large top 
horiZontal sides of the frame Which alloW the frames to be 
nested in one another. 

[0060] FIG. 11 shoWs a variant of the heat exchange 
module that has just been described With reference to FIGS. 
1 to 10. This heat exchange module is noteWorthy for its 
surface architecture Whereas the heat exchange module in 
FIGS. 1 to 10 has a mosaic type architecture. In FIGS. 1 to 
10, the supercharge air radiator 40 has a thickness that 
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corresponds substantially to the thickness of the heat 
exchange module and it is placed laterally relative to the 
condenser and to the engine cooling radiator. On the other 
hand, in the embodiment of FIG. 11, the condenser 134, the 
cooling radiator 136 and the supercharge air cooler 140 
extend across the Whole area of the frame 2. However, the 
frame 2 is identical. In the same manner, the motor-fan unit 
138 extends across the Whole area of the frame. The con 
denser 134 is inserted ?rst, as before. Then the supercharge 
air radiator 140 is installed folloWed by the engine cooling 
radiator 136. The supercharge air radiator 140 is thus placed 
in front of the cooling radiator 136. The means and prin 
ciples of ?xing each of these components are identical to 
those that have been described for the ?rst variant, While 
changing What has to be changed, in particular concerning 
the placement of these ?xing means. In particular, the large 
opening 24 and the small opening 26 have no further 
function. They are hoWever retained in order to standardize 
the production of the frame 2. It Will be noted furthermore, 
as previously mentioned, that the motor-fan unit has been 
rotated 180° about the axis of the impeller 64. 

1. A heat exchanger support system, characterized in that 
it consists of a frame (2) comprising faces (4, 6, 8, 10, 12, 
14, 16, 18) furnished With ?xing means for ?xing at least a 
?rst (34) and a second (36) heat exchanger component, each 
component being ?xed directly to the frame (2) indepen 
dently of the other components, the frame (2) also compris 
ing attachment elements (28, 32) alloWing it to be mounted 
on a motor vehicle chassis via ?exible vibration-damping 
means. 

2. The system as claimed in claim 1, characterized in that 
each of the components (34, 36, 38, 40) is kept in position 
independently in three orthogonal directions Qi, Y, Z). 

3. The system as claimed in either of claims 1 and 2, 
characterized in that it forms a fairing for the components 
(34, 36, 38, 40). 

4. The system as claimed in one of claims 1 to 3, 
characterized in that it is designed in such a manner that the 
components (34, 36, 38, 40) are installed one behind the 
other, all from the same side of the frame. 
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5. The system as claimed in one of claims 1 to 4, 
characterized in that the pro?le of the lateral faces of the 
frames is such that they can be nested in one another. 

6. The system as claimed in one of claims 1 to 5, 
characterized in that certain ?xing means consist of clips 
(44, 52). 

7. The system as claimed in one of claims 1 to 6, 
characterized in that the ?xing clips (44, 52) are S-shaped 
alloWing a nonlinear deformation. 

8. The system as claimed in one of claims 1 to 7, 
characterized in that certain ?xing means consist of ?exible 
forms (60). 

9. The system as claimed in one of claims 1 to 8, 
characterized in that certain ?xing means consist of catches 

(42, 50). 
10. A heat exchanger module, characterized in that it 

comprises a support system (2) according to one of claims 
1 to 9 in Which heat exchange components (34, 36, 38, 40, 
134, 136, 138, 140) are installed. 

11. The module as claimed in claim 10, characterized in 
that the components (34, 36, 134, 136) themselves comprise 
no ?xing means. 

12. The module as claimed in either of claims 10 and 11, 
characterized in that it comprises at least a ?rst (34, 134) and 
a second (36, 136) component, the second component lock 
ing the ?rst component in the frame (2) after installation. 

13. The module as claimed in one of claims 10 to 12, 
characterized in that the components comprise at least a 
condenser (34, 134) and an engine cooling radiator (36, 
136). 

14. The module as claimed in claim 13, characterized in 
that the components also comprise a supercharge air radiator 
(40, 140). 

15. The module as claimed in one of claims 10 to 14, 
characterized in that it has a mosaic type architecture. 

16. The module as claimed in one of claims 10 to 14, 
characterized in that it has a surface type architecture. 


