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The Nominated Person is entitled to claim priority from the basic application listed on 
the declaration under Article 8 of the PCT because the Nominated Person is the 
applicant in respect of the application listed in the declaration under Article 8 of the 
PCT, and because the application was the first application made in a Convention 
country in respect of the invention.
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(57) Claim
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1/ iShe^method of assembling coupling members to a heat 

exchanger bundle of the type made up of a plurality of 

individual chambers, each formed by two conductive plates 

bonded along their "longitudinal" sides via oppositelyr- 

directed flanges, and welded together in pairs to define 

an internal circuit that opens out at said longitudinal 

sides via two lateral openings opening out into two 

respective tubes for coupling them to a supply of a heat 

exchange fluid, said chambers being disposed side by side 

and being united by welding the facing flanges together, 

thereby defining respective passages between adjacent 

chambers that define a second circuit independent of the 

first and opening out at "transverse" sides into two 

coupling members disposed in end-to-end correspondence 

with the bundle for connection to a network for 

circulating a fluid that is to be cooled or heated;

the method being characterized in that it consists 

in:

./2
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• for each chamber, welding together the portions of 

the two plates that correspond to the transverse sides;

• engaging a hoop or belt on each end;

• bonding each hoop or belt that is engaged on each 

transverse end by means of internal and external 

peripheral welding; and

• using the hoop or belt as a coupling member.
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(57) Abstract

Heat exchanger characterized in that it in­
volves welding, for each chamber (2), the parts of 
both plates (3, 4) corresponding to the transver­
sal sides; fitting to each end a collar or binding 
(34); joining by means of internal (35) and exter­
nal (36) peripheral welding each collar or binding 
(34) fitted to each transversal end, using the collar 
or binding (34) as a flange or similar attachment 
part Application to plate-type exchangers.

(57) Abrege

L’dchangeur est caractdris6 en ce qu’il con- 
siste A: souder entre elles, pour chaque cham- 
bre (2), les parties des deux plaques (3, 4) cor- 
respondant aux cdtes transversaux, einbofter sur 
chaque extrdmitd une frette ou ceinture (34), lier 
par soudure pcripherique interne (35) et exteme 
(36) chaque ceinture ou frette (34) emboltde sur 
chaquc extrdmite transversale, udliscr la frette ou 
la ceinture (34) en tant que bride ou analogue de 
raccordement Application aux echangeurs com­
portant un faisceau du type έ plaques.

RACCORDEMENT SUR UN FAISCEAU
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A METHOD OF ASSEMBLING COUPLING MEMBERS TO A HEAT 

EXCHANGER BUNDLE, AND A HEAT EXCHANGER SO OBTAINED

FIELD OF THE INVENTION

The present invention relates to the field of heat 

exchangers for various fluids, and more specifically, it 

concerns the field of "plate" heat exchangers.

■ PRIOR ART

It can be taken that heat exchangers of the above 

type have been known for some time. Plate manufacturing 

technology may be considered as now being mature, even 

though improvements can still be made thereto.

However, heat exchangers of the above type sometimes 

suffer from structural defects in the connection between 
the plates and their coupling members, wiVh such defects 

behaving like cracks that put the two fluid circulation 

circuits that a heat exchanger generally defines or 

includes into communication with each other.

For a better understanding of the problem posed by 

such heat exchangers, reference is made to Figures 1 to 

3, which show a heat exchanger that is representative of 

the prior art.

Such a plate type heat exchanger comprises a bundle 

1 mainly constituted by a plurality of unit chambers 2a, 

..., 2n which are all made in identical manner.

Each chamber 2 is made up of two plates 3 and 4 of 

conductive material, which plates are stamped to include 

indentations 5 and 6 that are regularly distributed in 

any suitable type of geometrical pattern and equally well 

be in alignment or staggered.
The plates 3 and 4 are also stamped to include 

oppositely-directed flanges 7 and 8 running along two 

parallel "longitudinal" sides.

A chamber 2 is made up by placing two plates 3 and 4

face to face and uniting them by spot welds in the

bottoms of the indentations 5 and 6) and also by weld

fillets 9 and 10 established along the longitudinal

sides, and set in from the flanges 7 and 8.
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The plates 3 and 4 are also united along two 

opposite "transverse" sides by respective weld fillets 11 

and 12 established directly between the edges of the 

sides, or else via a welded metal strip L.

Each pair of plates thus constitutes a chamber or a 

first circuit Cx whose inside volume, as defined by the 

touching indentations 5 and 6, is in communication with 

the outside via two passages 13 and 14 opening out 

between the adjacent flanges 7 and 8 as the result of 

local shaping imparted to the plates 3 and 4 during 

stamping.

A bundle 1 is obtained by juxtaposing a plurality of 

identical chambers 2 which are united by weld fillets .1.5 

and 16 running along the facing oppositely-directed 

flanges 7 and 8.

In this way, two consecutive chambers 2 define a 

passage C2 between them, thus constituting a second 

circuit independent from the first and opening out in the 

transverse sides of the bundle 1 built up in this way.

Figure 2 shows that a bundle 1 is made up of a given 

number of chambers 2 associated in the manner described 

above and finished off by fitting two end plates 

respectively referenced 4 and 3 that are secured by weld 

fillets 15 and 16, and each of which has a thick, plane, 

side end plate 17 fitted thereto and secured by welding, 

and that co-operates with the corresponding plate 4 or 3 

to define a respective end chamber 2.

Starting from the above-described bundle 1, the heat 

exchanger is finished off by fitting two tubes 18 and 19 

on the aligned flanges 7, 8 of the various chambers 2, 

thereby enabling the various internal circuits of the 

chambers to be connected to a network for supplying a 

heat exchanger fluid of any suitable type, for the 

purpose of supplying or removing heat.

As can be seen in Figures 1 and 3, the transverse

sides of the bundle 1 are also fitted to two coupling

members, or more specifically, two couplinc? manifolds 21
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and 22 enabling the second internal circuit constituted by the plurality of passages C2 to be

connected to a network for supplying a fluid whose temperature is to be controlled.

In the prior art, such coupling members or manifolds are placed in end-to-end

relationship with the transverse sides of the heat exchanger 1, and each of them is connected

5 thereto via two peripheral weld fillers 23, 24, one on the inside, and the other on the outside.

As can be seen clearly in Figure 1, each weld fillet for each coupling member or 

manifold engages only relatively thin thicknesses of metal with two bonds at each transverse 

side for each manifold, and more particularly, at each weld 11 and at the corners of the 

oppositely-directly flanges 7 and. 8, and also at the strips L, if any.

10 At the above-mentioned locations, it turns out that bonding of that kind gives rise to

cracks due to mechanical fatigue generated by temperature variations, and also by vibration 

in operation and by stresses due to assembly and fixing.

According to one aspect of the present invention there is provided a method of 

assembling coupling members to a heat exchanger bundle of the type made up of a plurality 

15 of individual chambers, each formed by two conductive plates bonded along their 

"longitudinal" sides via oppositely-directed flanges, and welded together in pairs to define an 

internal circuit that opens out at said longitudinal sides via two lateral openings opening out 

into two respective tubes for coupling them to a supply of a heat exchange fluid, said 

chambers being disposed side by side and being united by welding the facing flanges together , 

20 thereby defining respective passages between adjacent chambers that define a second circuit 

independent of the first and opening out at "transverse" sides into two coupling members 

disposed in end-to-end correspondence with the bundle for connection to a network for 

circulating a fluid that is to be cooled or heated; the method being characterised in that it 

consists in: for each chamber, welding together the portions of the two plates that correspond 

25 to the transverse sides; engaging a hoop or belt on. each end; bonding each hoop or belt that 

is engaged on each transverse end by means of internal and external peripheral welding; and 

using the hoop or belt as a coupling member .

According to another aspect of the present invention there is provided a heat exchanger

of the type comprising a bundle made up of a plurality of chambers, each formed by two
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conductive plates bordered along their longitudinal sides by flanges and welded together to 

define an internal circuit opening out to said longitudinal sides via openings that open out into 

two tubes, said chambers being disposed side by side and being united via their facing 

flanges to define a passage constituting a second internal circuit, independent of the first and 

opening out at the transverse ends of the bundle, which ends are fitted with two coupling 

members, characterised in that the coupling members are fitted to the ends of the bundle by 

hoops or belts engaged on and Welded to said ends via two peripheral welds, one internal and 

the other external.

Various other characteristics appear from the following description made with 

reference to the accompanying drawings that show implementations and embodiments of the 

invention as non-limiting examples.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 is a partially cutaway perspective view showing a prior art plate type heat 

exchanger.

Figure 2 is a fragmentary cross-section lying substantially in plane II-II of Figure 1.

Figure 3 is a section in elevation on a different scale showing a structural characteristic 

of a prior art heat exchanger.

Figure 4 is a partially cutaway perspective view on a larger scale showing the means 

of the invention.

Figure 5 is a partially cutaway perspective view showing the subject matter of the 

invention from a different angle.

Figure 6 is a fragmentary section in elevation showing up one of the characteristics 

of the method of the invention and the structural appearance of the heat exchanger obtained 

thereby. ■

Figures 7 and 8 are two partially cutaway perspective views showing two variant 

implementations of the method of the invention.

BEST METHOD OF PERFORMING THE INVENTION

As described with reference to the prior art, in
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Figures 4, 5, and 6, which relate to the invention, the 

method implemented consists in making up a bundle 1 of 

chambers 2, each of which is constituted by two plates 3 

and 4 shaped as described above. Thus, the same 

references are used to designate the same component 

elements, portions, or members that are common to the 

prior art and to the present invention.

Figure 4 is a fragmentary perspective view showing a 

heat exchanger with only two of its chambers 2a and 2b 

being shown. It should naturally be understood that the 

bundle 1 could be made up of any number of chambers 2 

associated together by bonding adjacent flanges 7 and 8 

by weld fillets 15 and 16 running along their 

longitudinal sides.

However, according to the invention, provision is 

made for each chamber 2, 2X to be implemented by using a 

transverse weld 30 that is established at each transverse 

side at a position that is set back from portions or 

edges 31 of the two plates 3 and 4 or 4 and 17. The 

transverse weld 30 is established over the entire length 

or height or width, i.e. the distance between the 

longitudinal sides themselves, as constituted by the 

flanges 7, 8 or by the welds 9 and 10 which unite the 

plates 3 and 4 or 4 and 17 along said longitudinal sides.

The extent to which the weld 30 is set back from the 

portions or edges 31 is not less than the width of the 

weld, but it is preferably greater than that. The 

essential point is to perform such welding 30 in such a 

manner that intimate bonding is established peripherally 

with connections to the welds 9 and 10. The weld 30 is 

preferably seam welded, although it may be considered 

that other appropriate means could equally well be 

implemented.

In another stage of the method of building up each

chamber 2, provision is advantageously also made,

additionally to unite the plates 3 and 4 and the plates 4

and 17 at the transverse sides thereof by means of a weld
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fillet 32 that unites the edges 31 of the two plates. 

The weld fillet 32 is established conventionally and 

backs up the weld 30 so as to ensure sealing and genuine 

physical separation between the internal first circuit Cx 

of the chamber 2 and the adjacent passages C2 provided by 

associating two chambers together, such as the chambers 

2a and 2b.

In another disposition of the invention, the fillet

32 is preferably also established to form or to connect 

with a filler weld 33 which is executed between the 

transverse edges 31 of the flanges 7 and 8, running all 

along said edges up to the openings 13 that are designed* 
on either side, to be placed in mutual relationship with 

a corresponding one of the tubes 18 or 19.

The filler weld 33 is thus established over a range 

P that extends between the transverse side of the bundle 

made up in this way and the beginnings of the openings 

13. . ■ ■' ' ' ' ' . ' ' ■ ·' "■

In another manufacturing stage of the method, 

provision may be made for a stage in which the range P is 

rectified or trued so as to level the filler welds 33 and 

achieve a surface state of acceptable planeness, even if 

not accurately rectified at each longitudinal side of the 

bundle.

In another disposition of the invention, the bundle

1 is subsequently added to by fitting a hoop or belt 34 

at each transverse end, the hoop or belt being designed. 

to receive said end portion so as to surround it 

completely, as can be seen in Figure 5. The hoop or belt 

34 is then bonded to the corresponding end portion of the 
bundle 1 via two weld fillets 35 and 36 established 

peripherally on the inside and on the outside, 

respectively, as can be seen in Figures 5 and 6. 

Figure 7 shows that the hoop or belt 34 may

constitute a part of a manifold 21 or 22 or of a coupling

member 40 for fitting to a manifold by any appropriate

means, as illustrated in Figure 8. In either case, the
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method and the assembly take place as described above so 

as to procure the following advantages.
Firstly, given that the hoop or belt 34 is fitted 

over the outside of the transverse terminal portion or 

end of the bundle 1, it can be given considerably greater 

thickness of material than is possible in the 

conventional method. This gives rise to a stronger 

mechanical bond between the coupling member and the 

bundle, and also to deformation that is reduced or even 

substantially non-existent when the weld fillets 35 and 

36 are established.

Thereafter, the weld fillet 35 is intended to 

achieve peripheral bonding but, unlike the prior art, it 

is not required also to ensure sealing between the two 

internal circuits making up the bundle. Sealing between 

the internal circuit Cx of each chamber 2 and the 

passages C2 provided between pairs of adjacent chambers 

is ensured in effective manner by the line 30 and the 

fillet 32 for each chamber, and also by the connection 

established between each fillet 32 and the filler weld 

33. In this way, the internal peripheral weld 35 may be 

executed solely for the purpose of joining together the 

flanges 7 and 8 lying in common planes on each 

longitudinal side, and also for making connection with 

the side plates 17.

Also, the bonding of each hoop or belt 34 by means 

of two weld fillets 35 and 36 serves to establish a 

robust mechanical bond that is also established by the 

presence of the range P which makes it possible to use 

interfitting dispositions having clearance tolerances 

that are acceptable, given manufacturing conditions, 

while nevertheless always being advantageous for 

achieving a fit that is suitable for providing improved 

mechanical strength.

Another advantage of the technique of the invention

lies in the possibility of using coupling members that

are solid and of considerable thickness, and which are
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subject to little or no deformation while the welds 35 

and 36 are being made.

Provision may thus be made to install the coupling 

members or manifolds after establishing rectified support 

5 planes, but without any subsequent correction operation 

being expected after bonding by welding to the bundle.

POSSIBILITY OF INDUSTRIAL IMPLEMENTATION

It is thus possible to envisage setting up, in a 

workshop or a factory, two manufacturing lines, one

10 serving solely to machine coupling members in parallel 

with bundles being manufactured on or along the other 

line, after which it is possible to execute an assembly 

operation without that giving rise to significant amounts 

of correction.

15 The invention is not limited to the examples

described and shown, since various modifications can be 

made thereto without going beyond the ambit thereof.
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CLAIMS^

1/ =$fee^method of assembling coupling members to a heat 

exchanger bundle of the type made up of a plurality of 

individual chambers, each formed by two conductive plates 

5 bonded along their "longitudinal" sides via oppositely- 

directed flanges, and welded together in pairs to define 

an internal circuit that opens out at said longitudinal 

sides via two lateral openings opening out into two 

respective tubes for coupling them to a supply of a heat

10 exchange fluid., said chambers being disposed side by side 

and being united by welding the facing flanges together, 

thereby defining respective passages between adjacent 

chambers that define a second circuit independent of the 

first and opening out at "transverse" sides into two

15 coupling members disposed in end-to-end correspondence 

with the bundle for connection to a network for 

circulating a fluid that is to be cooled or heated;

the method being characterized in that it consists 

in:

20 * for each chamber, welding together the portions of

the two plates that correspond to the transverse sides;

• engaging a hoop or belt on each end;

• bonding each hoop or belt that is engaged on. each 

transverse end by means of internal and external

25 peripheral welding; and

• using the hoop or belt as a coupling member.

2/ A method according to claim 1, characterized in that 

the transverse portions of the ends of each pair of

30 chamber-forming plates are welded together by executing a

seam weld parallel to the transverse portions and set 

back therefrom, and over the entire extent between the 

flanges.

35 3/ A method according to claim 2, characterized in that

the transverse portions at the ends of each chamber­

forming pair of plates are welded together by also
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executing a direct bond between the transverse portions by means of a weld fillet.

4. A method according to claim 3, characterised in that the weld fillet directly bonding 

together the transverse portions is executed in such a manner as to connect with filler welds 

executed to bond together the longitudinal sides of the plates, and running from the transverse 

ends 11 ^reof over a range corresponding to the extent of the overlapping engagement of the 

hoops or belts.

5. A method according to any one of claims 1 to 4, characterised in that the bundle is 

dressed, levelled or flattened on its parts which are engaged by tire flanges.
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6. A heat exchanger of the type comprising a bundle made up of a plurality of chambers, 

each formed by two conductive plates bordered along their longitudinal sides by flanges and 

welded together to define an internal circuit opening out to said longitudinal sides via 

openings that open out into two tubes, said chambers being disposed side by side and being 

united via their facing flanges to define a passage constituting a second internal circuit, 

independent of the first and opening out at the transverse ends of the bundle, which ends are 

fitted with two coupling members,

characterised in that

the coupling members are fitted to the ends of the bundle by hoops or belts engaged 

on and welded to said ends via two peripheral welds, one internal and the other external.

7. A beat exchanger according to claim 6, characterised in that the hoops or belts 

constitute integral portions of the coupling members.

25

5

• ·
• ♦

o

a

8. A heat exchanger according to claim 6 or 7, characterised in that the each ends of the 

bundle is dressed or levelled on given width or depth from the edge of die bundle in order to 

form the part which is engaged by the hoops or belts.

"3 HA//
9. A heat exchanger according to claim 6, characterised in that the plates are united with
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one another at their transverse sides by welds established so as to be set back from the 

transverse portions or edges of said sides, and extending over the entire length between the 

longitudinal sides of the plates.

5 10. A heat exchanger according to claim 9, characterised in that tire plates are also united 

to one another at each transverse side by means of a respective weld fillet established along 

the edges.

11. A heat exchanger according to claim 10, characterised in that each weld fillet

10 established along an edge connects with filler welds performed along or within the width or 

depth of the bundle that forms the range.

12. A method of assembly coupling members to a heat exchanger substantially as 

hereinbefore described with reference to Figures 4 to 8.

15 ' · ; ' ■- · · . . ■ - .■ ■■■■

13. A heat exchanger substantially as hereinbefore described with reference to Figures 4 

to 8.

Dated this 31st day of July, 1997

20 BARRIQUAND ECHANGEURS

By Their Patent Attorneys

DAVIES COLLISON CAVE
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ABSTRACT

A heat exchanger characterized in that it consists in:

‘ for each chamber, welding together the portions of 

the two plates that correspond to the transverse sides;

* engaging a hoop or belt on each end;

* bonding each hoop or belt that is engaged on each 

transverse end by means of internal and external 

peripheral welding; and

* using the hoop or belt as a coupling member.

The invention is applicable to heat exchangers 

including a plate type bundle.
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