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DESCRIPTION

[0001] The present invention relates to a shell and tube heat exchanger and to a method for 
manufacturing this.

[0002] Shell and tube heat exchangers for exchanging heat between two fluids, a first and 
second fluid respectively, are already known, whereby the heat exchanger is made up of a 
housing in which one or more tubes extend that are fastened at their ends to partitions that 
divide the housing into three compartments, i.e. an inlet compartment and an outlet 
compartment for the first fluid, and a central compartment between them with its own inlet and 
outlet for the second fluid.

[0003] In conventional shell and tube heat exchangers, one or more baffles are provided 
transverse to the direction of the tubes and the tubes extend through passages in these baffles 
in order to guide the flow of the second fluid according to a certain pattern.

[0004] Traditionally the baffles are mounted such that a passage is left free for the second 
fluid, alternately on the one side and the opposite side of the housing, so that the second fluid 
follows a zigzag pattern.

[0005] In the known heat exchangers, the baffles are kept at a distance from one another by 
fastening means in the form of spacer bushes or spacer plates that are affixed between the 
baffles.

[0006] In the case of spacer bushes, at least one threaded rod is affixed through each series 
of spacer bushes located in line with one another, all such that these threaded rods also 
extend through the respective passages in the baffles.

[0007] A disadvantage of such a conventional arrangement is that the threaded rods and the 
spacer bushes must be made of a sufficiently thick material as the movement of the baffles, as 
a result of the flow of the second fluid through the central compartment, must be limited.

[0008] The large quantity of material required of course implies high material costs.

[0009] Another disadvantage is that the placement of the baffles is laborious such that the 
assembly of the tube heat exchanger is labour-intensive and thus expensive.

[0010] An alternative is described in EP 2480850 wherein a fastening element in the form of a 
grooved V-profile is pressed together and snapped into recesses on the periphery of the 
baffles, more specifically under lips that are affixed at the edges of these recesses.

[0011] This has the disadvantage that the squeezing together of these V-shaped profiles 
requires a substantial force, so that the V-shaped profiles necessarily must be made of 
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relatively thin material, which again has the result that the rigidity of the construction obtained 
is limited.

[0012] At the same time it is not easy to exert a significant force for squeezing the V-shaped 
profiles together and to accurately manipulate these profiles in order to place them in the 
recesses in the baffles.

[0013] The purpose of the present invention is to provide a solution to one or more of the 
aforementioned and/or other disadvantages by providing a shell and tube heat exchanger for 
exchanging heat between a first and second fluid, whereby the heat exchanger comprises a 
housing in which one or more tubes extend between an inlet section for the first fluid and an 
outlet section for the first fluid, whereby baffles are affixed in the housing for imposing a flow 
path on the second fluid, whereby the baffles are provided with passages, whereby the one or 
more tubes extend through the said passages, whereby the baffles are connected to one 
another at a distance from one another by means of one or more fastening elements that are 
affixed in first recesses in the baffles, whereby one or more connections between a said baffle 
and a said fastening element are formed by means of one or more lips that are made at the 
edge of a first recess, whereby the one or more lips form part of the baffle and whereby the 
one or more lips are bent over, i.e. plastically deformed from the plane defined by the baffle.

[0014] Such a shell and tube heat exchanger is easy is to manufacture.

[0015] It is sufficient to place the baffles, with the lips not yet bent, at correct distances from 
one another, for example on an assembly table suitable to this end, after which the one or 
more fastening elements can be easily placed in the first recesses and can be fastened by 
bending the one or more lips with a tool suitable for this purpose.

[0016] Another advantage is that the fastening element and the baffles can be made of the 
same material so that fewer logistics are required for the assembly of the shell and tube heat 
exchanger according to the invention.

[0017] Preferably the said one or more fastening elements are each connected to all the said 
baffles.

[0018] In a preferred embodiment the fastening elements are essentially constructed as 
profiles, whereby the form of the first recesses corresponds to the form of the outer periphery 
of these profiles, viewed in the cross-section transverse to the profile direction, and whereby 
optionally these profiles are provided with second recesses at the location of the first recesses, 
or are provided with protrusions just next to the first recesses.

[0019] As a result the baffles and fastening elements are fastened with respect to one another 
in two directions, i.e. in a direction parallel to the planes defined by the baffles and in a 
direction parallel to the profile direction ofthe fastening elements.
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[0020] Now an assembly table is not needed because the baffles can be connected to the one 
or more fastening elements one by one, whereby the fastening elements can be prepared 
beforehand with the recesses or protrusions at a distance from one another that corresponds 
to the desired distance between the baffles.

[0021] The invention also concerns, separately or as part of a method for manufacturing a 
shell and tube heat exchanger, a method for fastening baffles of a heat exchanger to one 
another at a desired distance from one another, whereby the baffles are provided with one or 
more first recesses for receiving one or more fastening elements that at least span the desired 
distance, whereby the baffles are provided with one or more lips that are affixed at the edge of 
such a first recess, whereby this method comprises the following step:

• the bending ofthe one or more lips until they protrude outside the plane defined by the 
baffle.

[0022] With the intention of better showing the characteristics of the invention, a preferred 
embodiment of a shell and tube heat exchanger and a baffle according to the invention are 
described hereinafter by way of an example without any limiting nature, with reference to the 
accompanying drawings, wherein:

figure 1 schematically shows a cross-section of a shell and tube heat exchanger according to 
the invention;

figures 2 and 3 schematically show a perspective view of components of the shell and tube 
heat exchanger of figure 1 before they are fastened together;

figure 4 shows the section indicated by F4 in figure 1 on a larger scale;

figures 5 and 6 show cross-sections on a larger scale, respectively according to line V-V and 
line VI-VI in figure 4;

figure 7 shows a cross-section according to line VII-VII in figure 4; and

figure 8 shows a step of a method for manufacturing a shell and tube heat exchanger 
according to figure 1.

[0023] Figure 1 schematically shows a shell and tube heat exchanger 1 according to the 
invention that essentially comprises a closed housing 2 that is divided into three compartments 
4 to 6 by means of end pieces in the form of two parallel partitions, i.e. a central compartment 
4 and two compartments 5 and 6 on either side of it.

[0024] The central compartment 4 is between the aforementioned partitions 3, and passages 
are provided in the partitions 3 through which parallel tubes 8 extend.
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[0025] The aforementioned tubes 8 form a connection between the two other compartments 5 
and 6 on either side of the central compartment 4, i.e. the compartment 5 that forms an inlet 
section for a first fluid, and the compartment 6 that forms an outlet section for this first fluid.

[0026] The central compartment 4 is provided with an inlet 9 and an outlet 10 for a second 
fluid, and with 'baffles' 11 that are oriented transverse to the longitudinal direction ofthe tubes 
8.

[0027] The form and relative position ofthe baffles 11 is thereby chosen such that it imposes a 
certain flow pattern on the second fluid, such as for example a zigzag pattern whereby the 
second fluid flows through the central compartment according to a back and forth movement a 
number of times.

[0028] To this end the baffles 11 extend from one side of the central compartment 4 to a 
certain distance from the other side of the central compartment 4 to form a reversing passage 
12 for the second fluid, and this in a way such that the successive reversing passages 12 are 
alternately on the one or the other side.

[0029] The baffles 11 are preferably made of a stainless steel, but the invention is by no 
means limited to this.

[0030] The baffles 11 are provided with passages 13 through which the tubes 8 of the heat 
exchanger 1 run.

[0031] The aforementioned passages 13 have a diameter that practically corresponds to the 
diameter of the tubes 8, such that there is a limited clearance between the baffles 11 and the 
tubes 8.

[0032] The baffles 11 are provided on their periphery with V-shaped first recesses 14. The 
number of them depends on the required rigidity of the mutual connection of the baffles 11.

[0033] The first recesses 14 can be provided with an additional opening 15 close to their 
closed side, all such that no sharp point occurs that could be a starting point for cracks, 
however this is not necessary if the radius at the point of the first recesses 14 is sufficiently 
large and/or if the material of the baffles is sufficiently resistant to crack formation.

[0034] On the periphery ofthe baffles 11, the baffles 11 are provided with two lips 16 at every 
first recess 14, that protrude in the first recess 14.

[0035] This can be seen in particular in figure 3.

[0036] The baffles 11 are held at a distance from one another by means of fastening elements 
17, whereby each fastening element 17 is formed by a V-shaped profile, as shown in figure 2, 
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with two walls 18 and tapering towards one another, whereby this profile is preferably made of 
stainless steel.

[0037] At the free edges 19 of these walls 18, a number of second recesses 20 are provided 
opposite one another that have a width that is somewhat larger than the thickness of the 
baffles 11, and which are affixed over the length of the profile at the desired mutual distance 
from the baffles 11. In this example, but not necessarily, the second recesses 20 are provided 
with an additional opening 15A, all such that no sharp corners occur that could be a starting 
point for cracks.

[0038] The dimensions, viewed in the cross-section transverse to the longitudinal direction, of 
the fastening elements 17 are such that they fit in the first recesses 14 without the fastening 
elements 17 having to be deformed.

[0039] The fastening elements 17 extend parallel to the tubes 8 over the full distance between 
the baffles 11 located the furthest from one another.

[0040] The connection between the baffles 11 and the fastening elements 17 is formed by the 
fastening elements being placed in the first recesses of the baffles 11 at the location of the 
second recesses, after which the lips 16, as will be explained later, are bent out ofthe plane of 
the baffles 11, whereby they are bent around an edge ofthe second recess 20. This is shown 
in particular in figures 4 to 7.

[0041] As a result a movement ofthe fastening elements 17 in the radial direction ofthe baffles 
11 is not possible, or only to a very limited extent, and a longitudinal movement of the baffles 
11 in the longitudinal direction ofthe fastening elements is also not possible, or only to a very 
limited extent.

[0042] Preferably the free edges 19 of the fastening elements 17 extend in the mounted 
situation to practically the peripheral edge of the baffles 11, as shown in figures 4 to 6.

[0043] The manufacture of such a shell and tube heat exchanger 1 is analogous to a 
traditional shell and tube heat exchanger, whereby only the making of the connections 
between the baffles 11 and the fastening elements 17 is hereby further explained.

[0044] To this end the baffles 11 are held in the desired orientation and with the desired mutual 
distance between on an assembly table.

[0045] Then the fastening elements 17, at the location of their second recesses 20, are placed 
in the first recesses 14. This can be done without squeezing the fastening elements 17 
together at their free edges 19, but simply by somewhat tilting the fastening elements 17 so 
that they can pass along the lips 16.

[0046] Then using special pliers 21 the lips 16 are bent over. This is shown in figure 8, in which 
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the pliers 21 are equipped to bend the lips 16 upwards, i.e. out of the plane of the paper, to 
form a connection.

[0047] The special pliers 21 consist of two parts that are connected together by a pivot. The 
first part 22 has a forked end with two arms 23 between which the distance is greater than the 
size of the first recess 14. The second part 24 has a flat end, that is smaller than the inside 
dimension ofthe fastening elements 17, but is larger than the mutual distance between the lips
16.

[0048] By squeezing the pliers 21 together, when correctly placed around a first recess 14, as 
shown in figure 8, the lips 16 are bent out ofthe plane ofthe partition 11.

[0049] The use ofthe shell and tube heat exchanger 1 according to the invention is analogous 
to that ofthe known shell and tube heat exchangers.

[0050] The present invention is defined by the appended claims and by no means limited to 
the embodiment described as an example and shown in the drawings, but a shell and tube 
heat exchanger and method according to the invention can be realised in all kinds of forms and 
dimensions, without departing from the scope of the claims.

REFERENCES CITED IN THE DESCRIPTION

This list of references cited by the applicant is for the reader's convenience only. It does not 
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Patentkrav

1. Kappe- og rørvarmeveksler (1) til udveksling af varme mellem et første og 
andet fluidum, hvor varmeveksleren omfatter et hus (2), hvori et eller flere rør
(8) strækker sig mellem en indløbsdel (5) til det første fluidum og en udløbsdel 
(6) til det første fluidum, hvor skærme (11) er fastgjort i huset (2), hvor skær
mene er forsynet med passager (13), hvor det ene eller flere rør (8) strækker 
sig gennem passagerne (13), hvor skærmene (11) er forbundet med hinanden 
med en afstand til hinanden ved hjælp af et eller flere fastgørelseselementer
(17),  der er fastgjort i første udsparinger (14) i skærmene (11), kendetegnet 
ved, at en eller flere forbindelser mellem en nævnt skærm (11) og et nævnt 
fastgørelseselement (17) er dannet ved hjælp af en eller flere læber (16), der 
er fremstillet ved en kant af en første udsparing (14), hvor den ene eller flere 
læber (16) udgør en del af skærmen (11), og hvor den ene eller flere læber 
(16) er ombøjet, ud af planet defineret af skærmen (11).

2. Kappe- og rørvarmeveksler (1) ifølge krav 1, kendetegnet ved, at den før
ste udsparing (14) er anbragt langs den udvendige periferi af skærmene (11).

3. Kappe- og rørvarmeveksler (1) ifølge et af de foregående krav, kendeteg
net ved, at nævnte ene eller flere fastgørelseselementer (17) er forbundet til 
alle nævnte skærme (11).

4. Kappe- og rørvarmeveksler (1) ifølge et af de foregående krav, kendeteg
net ved, at det ene eller flere fastgørelseselementer (17) strækker sig i en 
retning, der er parallel med rørene (8).

5. Kappe- og rørvarmeveksler (1) ifølge et af de foregående krav, kendeteg
net ved, at det ene eller flere fastgørelseselementer (17) strækker sig i en 
retning, der er vinkelret på skærmene (11).

6. Kappe- og rørvarmeveksler (1) ifølge et af de foregående krav, kendeteg
net ved, at det ene eller flere fastgørelseselementer (17) i det væsentlige er 
dannet af profiler, hvor formen på de første udsparinger (14) i det mindste del
vist svarer til formen på den udvendige periferi af disse profiler, set i tværsnit 
på tværs af profilretningen, og hvor disse profiler eventuelt er forsynet med
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anden udsparinger (20) på lokationen for de første udsparinger (14) eller er 
forsynet med fremspring lige ved siden af de første udsparinger (14).

7. Kappe- og rørvarmeveksler (1) ifølge et af de foregående krav, kendeteg
net ved, at det ene eller flere fastgørelseselementer (17) er dannet af den ene 
eller flere profiler med et V-formet tværsnit på tværs af profilretningen, hvor 
disse ene eller flere profiler på lokationen for de første udsparinger (14) er 
forsynet med anden udsparinger (20), hvor de første udsparinger (14) er i det 
mindste delvist V-formede, og hvor læberne (16) er fastgjort på to modsatte 
kanter af de første udsparinger (14).

8. Kappe- og rørvarmeveksler (1) ifølge et af de foregående krav, kendeteg
net ved, at det ene eller flere fastgørelseselementer (17) er forsynet med en 
anden udsparing (20) på lokationen af nævnte forbindelser, hvor den ene eller 
flere læber (16) er delvist i den anden udsparing (20), og hvor den ene eller 
flere læber (16) er bøjet omkring en kant af den anden udsparing (20).

9. Kappe- og rørvarmeveksler (1) ifølge et af de foregående krav, kendeteg
net ved, at nævnte skærme (11) er forsynet med nævnte to læber (16) ved 
nævnte første udsparinger (14), hvor disse læber (16) er bøjet i en indbyrdes 
modsat retning, ud af planet defineret af skærmen (11).

10. Kappe- og rørvarmeveksler (1) ifølge et af kravene 1 til 8, kendetegnet 
ved, at nævnte skærme (11) erforsynet med nævnte to læber (16) ved nævnte 
første udsparinger (14), hvor disse læber (16) er bøjet i den samme indbyrdes 
retning, ud af planet defineret af skærmen (11).

11. Fremgangsmåde til at fastgøre skærme (11) af en kappe- og rørvarme
veksler (1) til hinanden i en ønsket afstand fra hinanden, hvor skærmene (11) 
er forsynet med en eller flere første udsparinger (14) til at modtage et eller flere 
fastgørelseselementer (17), som i det mindste spænder over den ønskede af
stand, hvor skærmene (11) er forsynet med en eller flere læber (16), der er 
fastgjort ved en kant af en sådan første udsparing (14), kendetegnet ved, 
at denne fremgangsmåde omfatter det følgende trin:
- at bøje den ene eller flere læber (16), indtil de rager frem uden for planet 
defineret af skærmen (11).
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12. Fremgangsmåde ifølge krav 11, kendetegnet ved, at mindst to læber (16) 
er ombøjet per nævnte første udsparing (14), hvor disse mindst to læber (16) 
er bøjet i samme indbyrdes retning.

5
13. Fremgangsmåde ifølge krav 11, kendetegnet ved, at mindst to læber (16) 
er ombøjet per nævnte første udsparing (14), hvor to af disse mindst to læber 
(16) er bøjet i modsatte indbyrdes retning.

10 14. Fremgangsmåde til fremstilling af en kappe- og rørvarmeveksler (1) ifølge
et af kravene 1 til 10, kendetegnet ved, at denne fremgangsmåde omfatter 
fremgangsmåden ifølge et af kravene 11 til 13.
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