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Description

Object of the Invention

[0001] The present invention is a device for heat ex-
change particularly suitable for cooling recirculated gas
in EGR (Exhaust Gas Recirculation) systems, with a con-
structive configuration incorporating the heat exchanger
togetherwith a bypass conduitand abypass valve, where
most of the parts forming said device allow manufacturing
same in stamped sheet metal, thereby reducing manu-
facturing costs.

Background of the Invention

[0002] Heat exchanger devices for EGR systems are
devices intended for cooling recirculated gas originating
from combustion in an internal combustion engine until
it reaches a temperature suitable for being reintroduced
into the intake. The reintroduction of recirculated gas re-
duces the amount of oxygen entering the combustion
chamber, such that nitrogen oxide emission is reduced.
[0003] Cooling of exhaust gases is not suitable when
the engine has just been started and the temperature
thereof is too low. It is of interest for the engine and spe-
cific conduits to reach a specific temperature in the short-
est time possible, since the existence of condensates
causes very significant engine damage.

[0004] To prevent cooling of said exhaust gases in
these conditions, the heat exchanger of the EGR system
has a bypass conduit which is open depending on the
position of a bypass valve. The exhaust gas goes through
the bypass conduit without giving off its heat to the cool-
ant circulating in the heat exchanger.

[0005] The configuration of this bypass valve usually
has seats made on injected or molten metal parts, where
these metal parts are machined to assure both the proper
operation of the moving portions of the valve and the
correct closure of the flap on the seats.

[0006] Itis expensive to manufacture these metal parts
obtained either by injection or by melting and subse-
quently assemble them compared to other types of tech-
niques such as stamping. Nevertheless, stamping is also
severely limited by the shapes that each of the stamped
parts can adopt.

[0007] Itis known the European Patent application EP
2312 252 A1 that discloses a boiler having a bypass with
avalve. Thisdocumentdiscloses a heatexchange device
according to the preamble of claim 1. An object of the
present invention is to provide a configuration of a heat
exchanger with a bypass conduit and bypass valve,
where most of the parts of the device allow manufacturing
same in stamped sheet metal, reducing manufacturing
costs.

Description of the Invention

[0008] The heat exchange device establishes ex-
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change between a first fluid and a second fluid. In the
preferred example, the first fluid is the gas to be cooled
in an internal combustion engine with an EGR system
forreintroduction into the intake manifold; and the second
fluid is a coolant absorbing the heat given off by the gas.
The heat exchanging device is intercalated between the
conduit of the first fluid and the conduit of the second
fluid existing in an internal combustion engine.

[0009] Itis of particular interest to reduce manufactur-
ing costs by establishing a configuration in which most
of the parts of the exchanger can be manufactured in die
cut and/or pressed sheet metal. The expression "can be
manufactured" is used because although the invention
establishes a particular configuration that allows the
manufacture of part of the exchanger in sheet metal,
some of the parts that allow said manufacture in sheet
metal can be reproduced by means of injection or ma-
chining techniques, but this by itself does not mean that
the invention is not being reproduced. A heat exchanger
accordingto the invention comprises the features of claim
1. The heat exchanger comprises:

- a sheet metal shell having a tubular configuration,

- a first sheet metal baffle and a second sheet metal
baffle assembled in the sheet metal shell spaced
from one another,

- a bundle of conduits extending along a longitudinal
direction X-X at least from the first baffle to the sec-
ond baffle,

- a bypass conduit extending at least from the first
baffle to the second baffle and it is parallel to the
bundle of conduits.

[0010] The tubular configuration of the shell must be
interpreted in the most generic sense, where the section
of the tubular body is the generatrix and the longitudinal
direction is the directrix. By way of example, the tubular
configuration of the sheet metal shell can be formed by
two U-shaped stamped sheet metal bodies that are at-
tached to one another giving rise to a tubular configura-
tion having a square or rectangular section.

[0011] The same applies to use of the expression bun-
dle of conduits. By way of example, the bundle of conduits
can be formed as a bundle of tubes, a bundle of hybrid
tubes, each of them having a flat or oval section, or each
of them can also be obtained by stamping two half-por-
tions which are subsequently attached to one another by
welding. The bundle of conduits can also be interpreted
as a bundle formed by a stack of stamped metal sheets,
being able to have exchange fins, giving rise to the bundle
of conduits.

[0012] The second fluid, the coolant in the preferred
example, flows through the inside of the shell in contact
with the conduits of the bundle of conduits. The first fluid,
the gas to be cooled in the preferred example, usually
circulates through this bundle of conduits such that the
surface of the conduits of the bundle of conduits is the
exchange surface for transferring heat from the first fluid
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to the second fluid.

[0013] The bypass conduit is arranged parallel to the
bundle of conduits. The bypass conduit is sized to allow
the partial or complete passage of the first fluid, depend-
ing on the position of the flaps, preventing the complete
or partial passage of said first fluid through the conduits
of the bundle of conduits, and therefore preventing cool-
ing thereof. When the bypass conduit has a large diam-
eter, even if it is immersed in the second fluid or coolant,
the ratio between the volume of circulating second fluid
and the exchange surface with respect to said second
fluid is high, so heat transfer is small, and although cool-
ing occurs, the cost reduction resulting from the incom-
plete insulation of the bypass conduit can be justified
considering the small heat transfer that has been indi-
cated. From another point of view, the bypass conduit
has a diameter that is much larger than the diameter of
the conduits of the bundle of conduits, such that the ratio
between the exchange surface and the flow is much lower
in this case, giving rise to a much lower degree of heat
transfer. Diverting gas flow through the bypass conduit
involves drastically reducing the heat removed from the
gas flow.

[0014] According to other embodiments, the bypass
conduit is located inside another conduit or tube having
a larger diameter, leaving a chamber therein which dras-
tically reduces the heat transfer capacity between the
first fluid and the second fluid.

- a fluid communication inlet and a fluid communica-
tion outlet for the second fluid, both arranged in the
sheet metal shell and giving access to the space
located between the first baffle and the second baffle
for cooling the bundle of tubes.

[0015] This fluid communication allows circulating the
second fluid through the exchanger discharging, in the
various embodiments, the heat provided by the first fluid.
The position in the shell of the fluid communication inlet
and outlet for the second fluid is found at points located,
according to the axial or longitudinal direction X-X’, be-
tween the end baffles, i.e., the baffles between which the
bundle of conduits and the bypass conduit extend. The
second fluid is thus circulated through the inside of the
space located in the shell, outside of both the conduits
of the bundle of conduits and the bypass conduit, and
between the baffles.

- a first fluid communication inlet/outlet arranged at
one of the ends of the bundle of conduits and of the
bypass conduit, and a second fluid communication
inlet/outlet arranged at the opposite end of the bun-
dle of conduits and of the bypass conduit, both the
fluid communication inletloutlet giving access to the
first fluid through the bundle of conduits, through the
bypass conduit or through both.

[0016] In most of the examples, the ends of the shell
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either incorporate manifolds configured as closure parts
for closing the ends of the tubular shell which form a
cavity, or they prolong the tubularbody of the shellleaving
a space to form an intermediate chamber. In this second
case, in the embodiments that will be described below,
the chamber is closed by an end cover. Both the closure
parts and the covers are also stamped parts.

where the tubular sheet metal shell extends longitudinally
beyond the second baffle giving rise to a chamber such
that said chamber comprises a valve that can be actuated
from outside the chamber and is adapted to at least close
the bypass conduit, and where said valve comprises a
shaft attached to the sheet metal shell and capable of
rotating with respect to said shell, prolonging into the
chamber where said shaft comprises a sheet metal flap
adapted to sit on the perimetral edge of the end of the
bypass conduit for closing same.

[0017] According to some embodiments, the tubular
shell has one or more steps after which the tubular body
has a larger diameter. These steps will also be identified
in this description as expansions where the term expan-
sion must be interpreted as a change in diameter. The
change in diameter being from larger to smaller or vice
versa, from smaller to larger, depends on the chosen
direction. In all the examples, the use of the term expan-
sion in reference to the step must be interpreted in the
broadest sense indicated, i.e., a change in diameter that
gives rise to a step formation. When the term diameter
is used, it must be interpreted as a characteristic dimen-
sion, i.e., if the section is a circular section, it is clearly
the diameter of the circumference and if the section is a
square section or a section having any other configura-
tion, itis possible to establish a dimension that considers
the change of said section in the step formation.

[0018] According to one embodiment, this stepped
shape is generated by stamping. The step allows housing
one of the baffles, determining the position of the baffle
inside the shell. The position thereof will be described in
later examples. This solution is the preferred solution of
the examples in which an intermediate chamber is de-
fined from the baffle to the closure cover.

[0019] Asindicated, according to some embodiments,
said one or more steps give rise to a smaller diameter of
the tubular body. The step allows quick assembly since
it automatically establishes correct positioning of the
parts that are fitted therein during assembly.

[0020] According to some embodiments, the tubular
shell has the same diameter along its length, reducing
shell manufacturing costs.

[0021] Use of the expression closure cover or manifold
is primarily determined based on whether the stamping
operation gives rise to aflat plate or whetherthe concavity
generates an inner cavity, and therefore an intermediate
chamber. The closure cover, the manifold or both are the
closure means for closing the ends of the tubular shell.
[0022] The valve is also primarily manufactured in
sheet metal. According to embodiments, the base is con-
figured in sheet metal with the curvature of the outer sur-
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face of the shell. This base is preferably attached to the
shell by brazing. Other welding techniques such as laser
welding are other possible modes of operation in each
of the possible embodiments of the invention. The sup-
port of the shaft of the valve emerges from the base,
prolonging into the chamber. In the embodiments, the
shaftis arranged in cantilever fashion, extending accord-
ing to a transverse projection of the heat exchanger to
one side of the end of the bypass conduit. The rotation
of the shaft therefore gives rise to the movement of a flap
integral with the shaft, such that in one of its positions,
the flap sits on the perimetral edge of the end of the by-
pass conduit for closing same. In this closed position, the
first fluid completely goes through the bundle of tubes,
and in any other position, the passage of the first fluid
through the bypass conduitis allowed. According to other
embodiments, the shaft may notbe arranged in cantilever
fashion and may have a support capable of rotating with
respect to two points of the shell such that the shaft ex-
tends into the chamber between both points, thereby in-
creasing robustness. Additionally, the use of a cantilever
configuration allows reducing the parameters involved in
the correct position of the flap integral with the shaft, al-
lowing better positioning with respect to the closure seat.
[0023] Among other advantages, the use of the perim-
etral edge of the bypass conduit allows doing away with
the machining of seats made of molten parts. Neverthe-
less, this perimetral edge could be formed by additional
tubular bodies prolonging the bypass conduit according
to a complex configuration of more than one part, for
example the tubular body that serves as an insulator so
that the bypass conduit does not transfer heat to the first
fluid. According to some embodiments, the flap of the
valve is also obtained from stamped sheet metal, with a
suitable convex surface so that said convex surface par-
tially enters the bypass conduit, and where this convex
shape provides greater stiffness to the flap.

Description of the Drawings

[0024] The foregoing and other advantages and fea-
tures of the invention will be better understood from the
following detailed description of a preferred embodiment
given only by way of illustrative and non-limiting example
in reference to the attached drawings.

Figure 1 shows an exploded perspective view of a
first embodiment not forming part of the invention
but representing background art that is useful for un-
derstanding the invention. In this embodiment, the
valve allows closing only the bypass conduit.

Figure 2 shows a perspective view of the same em-
bodiment as in Figure 1, not forming part of the in-
vention, with the parts assembled except for the end
cover that gives access to the inside of the chamber.
Figure 3 shows an elevational view of the same em-
bodiment as in the preceding figures, not forming
part of the invention, indicating section A-A shown
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to the left. Cross-section A-A goes through the shaft
of the valve.

Figures 4A-4B show an elevational view of the same
embodiment as in the preceding figures, not forming
part of the invention, according to a longitudinal sec-
tion. A first position leaving the bypass conduit open
and a second position leaving the bypass conduit
closed are shown in these two sections.

Figure 5 shows an exploded perspective view of a
second embodiment, this embodiment being an em-
bodiment of the invention. In this embodiment, a
stamped sheet metal part which allows closing the
tubes of the bundle of tubes with a particular config-
uration allowing the passage of the bypass conduit
therethrough, is incorporated. The particular config-
uration of this part allows the valve to be able to close
both the passage to the bypass conduit and the pas-
sage to the tubes of the bundle of tubes.

Figure 6 shows a perspective view of the same sec-
ond embodiment with the parts assembled except
for the end cover and the assembly of parts giving
rise to the valve. These parts are shown in an ex-
ploded view.

Figures 7A-7B show an elevational of the same sec-
ond embodiment according to a longitudinal section.
A first position closing the tubes of the bundle of
tubes and leaving the bypass conduit open, and a
second position closing the bypass conduitand leav-
ing the passage through the tubes of the bundle of
tubes open, are shown in these two sections.
Figure 8 shows an exploded partial perspective view
of a third embodiment of the invention. This perspec-
tive view shows all the components in their final po-
sition and only those components associated with
the valve and the closure cover are shown in an ex-
ploded view. The seat of the valve has been modified
in this embodiment, where the shaft does not go
through a perforation but rather through a groove.
This configurative change allows quicker assembly
of the components.

Figure 9 shows a perspective view of the same third
example where a partial section has been made
which allows showing the valve in its final position
and the configuration thereof.

Detailed Description of the Invention

[0025] According to the first inventive aspect, the
presentinvention is a device for heat exchange between
a first fluid and a second fluid. The embodiments show
three EGR exchangers, where the first fluid is the recir-
culated gas which is cooled by transferring heat to a sec-
ond fluid which is a coolant in the three examples.
[0026] In the three embodiments, the heat exchanger
has abypass conduit as well as a closure valve for closing
the bypass conduit. The components of the heat ex-
changer and most of the components of the valve are
made of sheet metal formed by stamping.
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[0027] Figure 1 shows a first embodiment which does
not form part of the invention, having a simple construc-
tion. According to this embodiment, the main body of the
heat exchanger is formed by a sheet metal shell (1) hav-
ing a tubular configuration. The sheet metal shell (1) has
an expansion step (1.1) at one of its ends, the end shown
to the right of the drawing, giving rise to an end portion
having a larger diameter.

[0028] This step (1.1) defines an end portion having a
larger diameter which establishes a chamber (C) when
it is closed by means of a cover (9).

[0029] The opposite end of the sheet metal shell (1)
also has aring-shaped step (1.7) at the end. A first sheet
metal baffle (3) and a second sheet metal baffle (4) are
housed in both the expansion step (1.1) and the ring-
shaped step (1.7).

[0030] The first and second sheet metal baffles (3, 4)
are configured according to a main flat plate with a per-
imetral edge generated by pressing, which gives rise to
a cylindrical perimetral seat that fits in the inner wall of
the sheet metal shell (1), being supported on the corre-
sponding step (1.1, 1.7).

[0031] The flat area of the first and second sheet metal
baffles (3, 4) show a perforation (3.1, 4.1) for a bypass
conduit (5) and a plurality of perforations (3.2, 4.2) having
a smaller diameter for each of the conduits of a bundle
of conduits. Given that the conduits are tubes in this em-
bodiment, they will be referred to as tubes of a bundle of
tubes (2) hereinafter and for the examples described
based on the drawings.

[0032] Both the bypass conduit (5) and the bundle of
tubes (2) extend from the first baffle (3) to the second
baffle (4), their ends being housed in the corresponding
perforation (3.1, 3.2, 4.1, 4.2) . Each end of each tube
(2) and ofthe bypass conduit (5) is perimetrically attached
to the also perimetral edge of the corresponding perfo-
ration (3.1, 3.2, 4.1, 4.2) by means of brazing.

[0033] The bundle of tubes (2) is housed inside the
sheet metal shell (1), giving rise to the exchange surface
between the gas to be cooled circulating through the in-
side of said bundle of tubes (2) and the coolant circulating
through the intermediate space between the bundle of
tubes (2) and the inner wall of the sheet metal shell (1).
[0034] In this embodiment, the bypass conduit (5) is
also in contact with the coolant. Nevertheless, the bypass
conduit (5) has a much larger diameter than the tubes of
the bundle of tubes (2), such that the ratio between the
exchange surface and the flow is much lower in this case,
giving rise to a much lower degree of heat transfer. Di-
verting gas flow through the bypass conduit (5) involves
drastically reducing the heat removed from the gas flow.
[0035] The bundle of tubes (2), the bypass conduit (5)
and the main axis of the tubular body of the sheet metal
shell (1) extend in the same direction referred to as the
axial or longitudinal direction X-X’ .

[0036] The inside of the sheet metal shell (1) located
between the first baffle (3) and the second baffle (4) ac-
cording to longitudinal direction X-X' is the portion con-
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taining the coolant. The fluid communication inlet (1.4)
for the coolant is located close to the second baffle (4),
and the fluid communication outlet (1.5) for the coolant
is located close to the first baffle (3). Depending on wheth-
er the exchanger operates in cocurrent or countercurrent
mode, the inlet and the outlet (1.4, 1.5) are interchange-
able. According to the perspective view and the view point
selected for depicting Figure 1, both fluid communication
inlet and outlet (1.4, 1.5) for the coolant are concealed
by the sheet metal shell (1), only a small portion of the
inlet (1.4) being seen through the right end of the sheet
metal shell (1) where the chamber (C) is located. Al-
though the exploded perspective view shows the inlet
(1.4) through the visual access allowed by the chamber
(C), this chamber (C) is not in fluid communication with
the inlet (1.4).

[0037] The end of the heat exchanger arranged on the
side opposite the chamber (C) is closed by a manifold
(10), which is stamped in sheet metal in this embodiment.
The manifold (10) forms a chamber that receives or dis-
tributes, according to whether the exchanger operates in
a cocurrent or countercurrent mode, the exhaust gas cir-
culating through the tubes of the bundle of tubes (2) or
the bypass conduit (5). The manifold (10) has a first fluid
communication inlet/outlet (10.1) communicated with the
engine exhaust system. A second fluid communication
inlet/outlet (1.6) for the exhaust gas is located laterally
at the other end of the sheet metal shell (1), giving rise
to the flow of said exhaust gas through the heat exchang-
er.

[0038] Both the tubes of the bundle of tubes (2) and
the bypass conduit (5) open into the chamber (C) at the
end of the heat exchanger arranged on the side of the
chamber (C). The chamber (C) is defined according to
longitudinal direction X-X’ between the second baffle (4)
and the cover (9) located at the end of the sheet metal
shell (1).

[0039] The heatexchangertransfers heatfrom the gas
to the coolant through the bundle of tubes (2). For the
heat exchanger to operate in this manner, a valve closes
the bypass conduit (5) so that the flow between the cham-
ber (C) and the manifold (10) located at the end opposite
completely goes through the bundle of tubes (2) and not
through the bypass conduit (5).

[0040] In view of Figures 1 and 2, the valve of this em-
bodiment not forming part of the invention is formed by
an actuator, not shown in this Figure 1, acting on a con-
necting rod (6.3) transforming axial movement of the ac-
tuator into rotational movement about the rotating shaft
(6) where the connecting rod (6.3) is assembled.
[0041] The rotating shaft (6) is housed in a support (8)
that retains said shaft axially but allows its rotational
movement. This support (8) is attached to a base (7)
which in this embodiment is formed by a sheet metal
portion curved according to a cylindrical sector, adapted
to be supported on the surface of the sheet metal shell
(1) of the exchanger.

[0042] In this embodiment, the attachment of the shaft
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(6) to the sheet metal shell (1) maintaining the rotation,
the primary degree of freedom allowed to the shaft (6),
is carried out in this embodiment by means of the inter-
position of a support (8) which is in turn attached to the
base (7). Nevertheless, in all the embodiments, it is pos-
sible to link the shaft (6) to the shell (1) in another way.
Depending on the stiffness of the attachment, the support
(8) can be directly welded onto the sheet metal shell (1)
or be attached to a base (7) which is in turn attached to
the shell (1). The presence of the base (7) allows increas-
ing stiffness of the attachment and also allows incorpo-
rating extensions offering a fixing seat to the actuator,
for example.

[0043] Continuing with the description of the first em-
bodiment, the rotating shaft (6) extends from the outside,
where itis linked to the connecting rod (6.3), to the inside
of the chamber (C) going through a perforation (1.2) for
the passage of the rotating shaft (6), where it is prolonged
a specific distance in cantilever fashion. As shown in Fig-
ure 3, in the cross-section going through the rotating shaft
(6), the geometric axis of said rotating shaft (6) is located
transverse to the bypass conduit (5) and spaced from
said conduit (5).

[0044] Thereisaflap (6.1)atthe cantilevered end such
that the rotation of the rotating shaft (6) causes the former
to rotate, said flap (6.1) being positioned on the perimetral
edge of the bypass conduit (5) and therefore giving rise
to the closure of said conduit. The rotation of the shaft
(6) in the opposite direction completely or partially opens
the passage through the bypass conduit (5) according to
the opening angle.

[0045] Inview Figures 4A and 4B, showing an embod-
iment not forming part of the invention, the described
valve allows closing the bypass conduit (5) so that gas
flow goes through the bundle of tubes (2) completely.
The opening of the bypass valve leaves the bypass con-
duit (5) open but does not prevent passage through the
bundle of tubes (2). Nevertheless, the smaller diameter
of the tubes of the bundle of tubes (2) confers greater
resistance against passage than the bypass conduit (5)
does and therefore favors passage to a greater extent
through the bypass conduit (5). In this case, passage of
a large portion of the flow through the bypass conduit (5),
which has a much lower degree of heat transfer than the
bundle of tubes (2), gives rise to less cooling of the gas.
[0046] Figure 5 shows a second embodiment of the
invention according to an exploded perspective view
where most of the components are common components
with respect to the first embodiment, therefore only the
differences shown in this second example with respect
to the first embodiment are addressed in this description.
[0047] Inthis second embodiment, instead of being ar-
ranged in the wall of the sheet metal shell (1) coinciding
with the chamber (C) as indicated with reference 1.6, the
second fluid communication inlet/outlet for the gas in this
embodiment is located in the cover (9), this fluid commu-
nication inlet/outlet (9.1) being arranged in the center of
said cover (9).
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[0048] As a firstimprovement, in this embodiment it is
possible to completely close the bypass conduit (5) so
that the flow goes through the bundle of tubes (2) as well
as the passage through the bundle of tubes (2) so that
the flow goes through the bypass conduit (5) completely.
The possibility of completely closing the passage of flow
through the bundle of tubes (2) allows reducing minimum
cooling of the device to a greater extent, for example, for
applications during engine startup when it is cold.
[0049] To achieve the complete closure ofthe passage
of flow through the bundle of tubes (2), the device ac-
cording to this embodiment incorporates a stamped
sheet metal part (11) housed in the chamber (C). This
stamped part (11) is formed by a metal sheet perimetri-
cally fitted to the inner wall of the chamber (C), in this
case coinciding with the inner wall of the portion of sheet
metal shell (1) closing the chamber (C). The part estab-
lishes a partition wall in the chamber (C) except for two
openings, a first opening (11.1) and a second opening
(11.2). The partition wall in turn gives rise to two sub-
chambers, an inner sub-chamber (Ci) located between
the second baffle (4) and the stamped sheet metal part
(11), and an outer sub-chamber (Co) located between
the stamped sheet metal part (11) and the cover (9) .
[0050] The first opening (11.1) establishes the pas-
sage from the side where the valve is located and the
side where access to the tubes of the bundle of tubes (2)
is located. This first opening (11.1) has a tube end-
shaped termination, such that its perimetral edge estab-
lishes a seat for a flap (6.2) . The final tube end shape is
configured by stamping.

[0051] The second opening (11.2) is also tube end-
shaped and receives the end of the bypass conduit (5).
According to this embodiment, the bypass conduit (5) is
prolonged beyond the second baffle (4) until reaching
the stamped sheet metal part (11). Therefore, the inside
of the bypass conduit (5) and the inner sub-chamber (Ci)
are not in fluid communication. In this embodiment, the
bypass conduit (5) is internally housed in the second
opening (11.2) until going beyond same such that the
perimetral edge of its end continues to be the seat for
the flap (6.1) of the valve.

[0052] In this embodiment, therefore, there are two
flaps, a first flap (6.1) closing the passage through the
bypass conduit (5) and a second flap (6.2) closing the
passage through the bundle of tubes (2).

[0053] According to another alternative embodiment,
the bypass conduit (5) is not prolonged beyond the sec-
ond opening (11.2) of the stamped sheet metal part (11)
but rather opens into said opening (11.2). The seat of the
first flap (6.1) is therefore located directly on the perim-
etral edge of the tube end-shaped second opening (11.2).
[0054] Another improvement of the second embodi-
ment consists of the bypass conduit (5) in turn being
formed by two tubes, an inner tube (5a) and an outer
tube (5b). The outer tube (5b) is in contact with the cool-
ant. The inner tube (5a) is where the gas flow circulates
when the bypass conduit (5) is open. Given that there is
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a chamber or space between the inner tube (5a) and the
outer tube (5b) having a larger diameter, athermal barrier
reducing the cooling of the gas going through the bypass
conduit (5) is established.

[0055] In this embodiment, the outer tube (5b) extends
from the first baffle (3) to the second baffle (4), and the
inner tube (5a) is prolonged until reaching the stamped
sheet metal part (11). In this embodiment, the two ends
of the outer tube (5b) are expanded to assure the attach-
ment with the baffles (3, 4).

[0056] The section shown in Figures 7A and 7B shows
both the structure of the bypass conduit (5), in turn formed
by two tubes (5a, 5b), and the arrangement of the
stamped sheet metal part (11) with its two openings (11.1,
11.2).

[0057] These same drawings show the valve with two
flaps (6.1, 6.2) formed from the same metal sheet by
stamping. The flaps (6.1, 6.2) are positioned 90 degrees
with respect to one another about the same rotating shaft
(6), such thata 90 degree rotation is established between
two end positions; a first position closing the bypass con-
duit (5) and a second position closing the bundle of tubes
(2) by means of closing the first opening (11.1).

[0058] In one embodiment, the two flaps (6.1, 6.2) are
independent from one another, both being attached to
the rotating shaft (6).

[0059] In one embodiment, the angle according to
which the two flaps (6.1, 6.2) are positioned depends on
the valve actuation system, and the rotation of the shaft
between the two end positions will depend on the angle
formed between both (6.1, 6.2). Said angle usually de-
pends on the actuation mechanism and its travel.
[0060] Figure 6 shows a perspective view where only
the parts associated with the valve are shown in an ex-
ploded view. Particularly, the rotating shaft (6) with the
two flaps (6.1, 6.2) attached to said rotating shaft (6) is
shown in the intermediate assembly position. In other
words, the rotating shaft (6) is installed through the inside
of the chamber (C) once all the parts are brazed, partic-
ularly the stamped sheet metal part (11) shown towards
the back of the outer chamber (Co). The rotating shaft
(6) is introduced in the outer sub-chamber (Co), and goes
through the perforation (1.2) until it is attached to the
support (8) of the rotating shaft (6).

[0061] Accordingtothisembodiment, the rotating shaft
(6) is also arranged in cantilever fashion, like what has
been described in the first embodiment.

[0062] Figures 8 and 9 show a third embodiment. In
this third embodiment, a structure such as that described
in the second embodiment except for some dimensional
changes and the differences highlighted below, is used.
[0063] The most significant difference between the
thirdembodiment and the second embodiment is the sub-
stitution of the perforation (1.2) for the passage of the
rotating shaft (6) with a groove (1.3) reaching the edge
of the end of the sheet metal shell (1) where the chamber
(C), also the outer chamber (Co) in this case, is located.
[0064] Although the perforation (1.2) requires assem-
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bling the rotating shaft (6) from inside the chamber (C)
until reaching the support (8) located outside the sheet
metal shell (1), the groove (1.3) allows being able to as-
semble the rotating shaft (6) first on the support (8), this
support (8) in turn being previously placed on the base
(7), and to insert the entire assembly from the front. In
other words, the assembly of the rotating shaft (6) previ-
ously located on the support (8) and the base (7) is carried
out by introducing the rotating shaft (6) through the
groove (1.3) until it reaches its final position. The base
(7)is welded onto the sheet metal shell (1) in this position.
[0065] The solution of incorporating the rotating shaft
(6) through the groove (1.3) is also applicable to other
embodiments, for example the first embodiment.

[0066] In addition to facilitating assembly, the config-
uration according to this embodiment allows positioning
the rotating shaft (6) so that the seat or seats of the flaps
(6.1, 6.2) is correct and welding the base (7) in this po-
sition once said shaft is positioned.

[0067] Openings (11.1, 11.2) and flaps (6.1, 6.2) with
an elongated shapeinstead of a circular shape have been
configured in the third embodiment only as a constructive
detail. This embodiment shows both the linear actuator
(13) and the actuation rod (12) reaching the connecting
rod (6.3) which are not shown in the graphical depictions
of other embodiments.

[0068] Likewise, the second fluid communication in-
let/outlet (1.6) is again placed in the wall of the sheet
metal shell (1) as described in the first embodiment.

Claims

1. Aheat exchange device for heat exchange between
a first fluid, preferably a gas to be cooled, circulating
through a first conduit; and a second fluid, preferably
a coolant, circulating through a second conduit,
where said device is intended for being intercalated
between both conduits and comprises:

- a sheet metal shell (1) having a tubular config-
uration,

- afirst sheet metal baffle (3) and a second sheet
metal baffle (4) assembled in the sheet metal
shell (1) and spaced from one another,

- a bundle of conduits (2) extending along a lon-
gitudinal direction X-X’ at least from the first baf-
fle (3) to the second baffle (4),

- a bypass conduit (5) extending at least from
the first baffle (3) to the second baffle (4) and it
is parallel to the bundle of conduits (2),

- a fluid communication inlet and a fluid commu-
nication outlet (1.4, 1.5) for the second fluid, both
arranged in the sheet metal shell (1) and giving
access to the space located between the first
baffle (3) and the second baffle (4) for cooling
the bundle of conduits (2),

- a first fluid communication inlet/outlet (10.1)
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arranged at one of the ends of the bundle of
conduits (2) and of the bypass conduit (5), and
a second fluid communication inlet/outlet (1.6,
9.1) arranged at the opposite end of the bundle
of conduits (2) and of the bypass conduit (5),
both the fluid communication inlet/outlet (10.1,
1.6, 9.1) giving access to the first fluid through
the bundle of conduits (2), through the bypass
conduit (5) or through both (2, 5),

where the tubular sheet metal shell (1) extends lon-
gitudinally beyond the second baffle (4) giving rise
to a chamber (C) such that said chamber (C) com-
prises a valve that can be actuated from outside the
chamber (C) and is adapted to at least close the by-
pass conduit (5), and where said valve comprises a
shaft (6) attached to the sheet metal shell (1) and
capable of rotating with respect to said shell, pro-
longing into the chamber (C) where said shaft (6)
comprises a sheet metal flap (6.1) adapted to sit on
the perimetral edge of the end of the bypass conduit
(5) for closing same, and characterized in that the
chamber (C) comprises a stamped sheet metal part
(11) dividing the chamber (C) into an inner sub-
chamber (Ci) in communication with the inside of the
tubes of the bundle of conduits (2) and an outer sub-
chamber (Co), and where said stamped sheet metal
part (11) comprises a first opening (11.1) and a sec-
ond opening (11.2) such that:

- the stamped sheet metal part (11) establishes
a perimetral closure with the shell (1),

- the first opening (11.1) establishes fluid com-
munication between the inner sub-chamber (Ci)
and the outer sub-chamber (Co),

- the second opening (11.2) perimetrically sur-
rounds the bypass conduit (5); and

- the second fluid communication inlet/outlet
(1.6, 9.1) is in direct communication with the out-
er sub-chamber (Co);

and wherein it is possible to completely close the
bypass conduit (5) so that the flow goes through the
bundle of tubes (2) as well as completely close the
passage through the bundle of tubes (2) so that the
flow goes through the bypass conduit (5) completely.

The device according to claim 1, where the shaft (6)
is attached to the sheet metal shell (1) by means of
the interposition of a support (8) with the shaft (6)
going through same, such that said support (8) is
integral with the sheet metal shell (1), and where the
support (8) allows rotation of the shaft (6).

The device according to claim 2, where the support
(8) is integral with the sheet metal shell (1) by means
of the interposition of a base (7) such that the base
(7) is attached to the sheet metal shell (1) and the
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support (8) of the shaft (6) is arranged on the base
(7).

The device according to claim 3, where an extension
of the base (7) is the support of an actuator (13) for
operating the shaft (6).

The device according to any of claims 1 to 4, where
the sheet metal shell (1) having a tubular configura-
tion shows an expansion step (1.1) intended for
housing the second sheet metal baffle (4).

The device according to any of the preceding claims,
where the bypass conduit (5) comprises a first outer
tube (5b) and a second inner tube (5a) forming be-
tween them a thermal insulation chamber.

The device according to any of the preceding claims,
where the chamber (C) is closed by means of a sheet
metal cover (9) .

The device according to any of the preceding claims,
where the first opening (11.1) and the second open-
ing (11.2) of the stamped sheet metal part (11) com-
prise a valve seat.

The device according to claim 8, where the seat of
the second opening (11.2) is either:

- in a tube end-shaped termination of said sec-
ond opening (11.2);
- or on the perimetral edge of the end of the
bypass conduit (5) where this bypass conduit
(5) axially goes beyond the position of said sec-
ond opening (11.2).

10. The device according to claim 8 or 9, where the shaft

(6) of the valve comprises a second flap (6.2) such
that:

- the first flap (6.1) is adapted to close on the
seat of the second opening (11.2),

- the second flap (6.2) is adapted to close on the
seat of the first opening (11.1) of the stamped
sheet metal part (11); and

- where the first flap (6.1) and the second flap
(6.2) are configured for adopting at least two end
positions, a first end position where the first flap
(6.1) establishes the closure of the bypass con-
duit (5) in a first angular position of the shaft (6);
and a second end position where the second
flap (6.2) establishes the closure of the second
opening (11.2) in a second angular position of
the same shaft (6).

11. The device according to any of the preceding claims,

where the flap or flaps (6.1, 6.2) have a concave
protuberance (6.1.1) adapted to enter the cavity on



12.

13.
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which the seat of said flap is located for making it
stiff in the event of temperature changes.

The device according to any of the preceding claims
and particularly to claim 2, where the sheet metal
shell (1) comprises a perforation (1.2) for the pas-
sage of the rotating shaft (6), and where the support
(8) of the shaft (6) and said shaft (6) are adapted to
allow mutual coupling by inserting the shaft (6) from
inside the chamber (C) through the perforation (1.2) .

The device according to any of claims 1 to 12 and
particularly to claims 2 and 3, where the sheet metal
shell (1) comprises an open groove (1.3) for the pas-
sage of the rotating shaft (6) extending to the end
where the chamber (C) is located, and where said
groove is configured such that the assembly formed
by the support (8) of the shaft (6) and said shaft (6)
as well as the base (7) allows inserting the shaft (6)
through the open groove (1.3) to the final position of
the base (7) on the sheet metal shell (1).

Patentanspriiche

1.

Warmeaustausch-Vorrichtung fiir Warmeaustausch
zwischen einem ersten Fluid, vorzugsweise einem
zu kiihlenden Gas, das in einer ersten Leitung zir-
kuliert, und einem zweiten Fluid, vorzugsweise ei-
nem KuhImittel, das in einer zweiten Leitung zirku-
liert, wobei die Vorrichtung zum Anordnen zwischen
beiden Leitungen bestimmt ist und umfasst:

- eine Blech-Ummantelung (1), die eine Réhren-
form hat,

- eine erste Blech-Trennwand (3) sowie eine
zweite Blech-Trennwand (4), die in die Blech-
Ummantelung (1) eingesetzt und voneinander
beabstandet sind,

- ein Bindel von Leitungen (2), die in einer
Langsrichtung X-X’ wenigstens von der ersten
Trennwand (3) zu der zweiten Trennwand (4)
verlaufen,

- eine Umgehungsleitung (5), die wenigstens
von der ersten Trennwand (3) zu der zweiten
Trennwand (4) verlauftund parallel zu dem Buin-
del von Leitungen (2) ist,

- einen Fluidverbindungs-Einlass sowie einen
Fluidverbindungs-Auslass (1.4, 1.5) fur das
zweite Fluid, die beide in der Blech-Ummante-
lung (1) angeordnet sind und zum Kuhlen des
Blindels von Leitungen (2) Zugang zu dem
Raum schaffen, der sich zwischen der ersten
Trennwand (3) und der zweiten Trennwand (4)
befindet,

- einen ersten Fluidverbindungs-Einlass/Aus-
lass (10.1),deran einemder Enden des Blindels
von Leitungen (2) und der Umgehungsleitung
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(5) angeordnet ist, sowie einen zweiten Fluid-
verbindungs-Einlass/Auslass (1.6, 9.1), der an
dem gegenilberliegenden Ende des Biindels
von Leitungen (2) und der Umgehungsleitung
(5) angeordnet ist, wobei beide der Fluidverbin-
dungs-Einlasse/Auslasse (10.1, 1.6, 9.1) Uber
das Buindel von Leitungen (2), Gber die Umge-
hungsleitung (5) oder Uber beide (2, 5) Zugang
zu dem ersten Fluid schaffen,

wobei die réhrenférmige Blech-Ummantelung (1)
sich in Langsrichtung UGber die zweite Trennwand (4)
hinaus erstreckt und eine Kammer (C) schafft, wobei
die Kammer (C) ein Ventil umfasst, das von aul3er-
halb der Kammer (C) betatigt werden kann und so
eingerichtetist, dass es wenigstens die Umgehungs-
leitung (5) schlieRt, und wobei das Ventil eine Welle
(6) umfasst, die an der Blech-Ummantelung (1) an-
gebrachtist, sichin Bezug auf die Ummantelung dre-
hen kann und sich in die Kammer (C) hinein er-
streckt, wobei die Welle (6) eine Blech-Klappe (6.1)
umfasst, die so eingerichtet ist, dass sie an dem Um-
fangsrand des Endes der Umgehungsleitung (5) auf-
sitzt, um diese zu schlieRen, und

dadurch gekennzeichnet, dass

die Kammer (C) ein gestanztes Blechteil (11) um-
fasst, das die Kammer (C) in eine innere Teil-Kam-
mer (Ci), die mit der Innenseite der R6hren des Bln-
dels von Leitungen (2) in Verbindung steht, und eine
aullere Teil-Kammer (Co) unterteilt, wobei das ge-
stanzte Blechteil (11) eine erste Offnung (11.1) so-
wie eine zweite Offnung (11.2) umfasst, so dass

- das gestanzte Blechteil (11) einen Verschluss
am Umfang der Ummantelung (1) bildet,

- die erste Offnung (11.1) Fluidverbindung zwi-
schen der inneren Teil-Kammer (Ci) und der du-
Reren Teil-Kammer (Co) herstellt,

- die zweite Offnung (11.2) die Umgehungslei-
tung (5) am Umfang umschlief3t; und

- der zweite Fluidverbindungs-Einlass/Auslass
(1.6, 9.1) indirekter Verbindung mit der duf3eren
Teil-Kammer (Co) steht; und

wobei es mdglich ist, die Umgehungsleitung (5) voll-
standig zu verschlielen, so dass der Strom durch
das Bindel von Réhren (2) verlauft, sowie den
Durchgang durch das Biindel von Réhren (2) voll-
standig zu verschlieRen, so dass der Strom vollstan-
dig durch die Umgehungsleitung (5) verlauft.

Vorrichtung nach Anspruch 1, wobei die Welle (6)
an der Blech-Ummantelung (1) Uber eine dazwi-
schen angeordnete Lagerung (8) angebracht ist,
durch die die Welle (6) hindurch verlauft, die Lage-
rung (8) integral mitder Blech-Ummantelung (1) ver-
bunden ist und die Lagerung (8) Drehung der Welle
(6) ermdglicht.
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Vorrichtung nach Anspruch 2, wobei die Lagerung
(8) Uber einen dazwischen angeordneten Sockel (7)
integral mit der Blech-Ummantelung (1) verbunden
ist, der Sockel (7) an der Blech-Ummantelung (1)
angebracht ist und die Lagerung (8) der Welle (6) an
dem Sockel (7) angeordnet ist.

Vorrichtung nach Anspruch 3, wobei eine Verlange-
rung des Sockels (7) der Trager eines Betatigungs-
elementes (13) zum Betatigen der Welle (6) ist.

Vorrichtung nach einem der Anspriiche 1 bis 4, wo-
bei die Blech-Ummantelung (1), die eine Réhren-
form hat, einen Erweiterungs-Absatz (1.1) aufweist,
der zum Aufnehmen der zweiten Blech-Trennwand
(4) bestimmt ist.

Vorrichtung nach einem der vorangehenden An-
spriiche, wobei die Umgehungsleitung (5) eine ers-
te, Aulere Rohre (5b) und eine zweite, innere Rohre
(5a) umfasst, zwischen denen eine Warmeisolier-
Kammer ausgebildet ist.

Vorrichtung nach einem der vorangehenden An-
spriiche, wobei die Kammer (C) mittels einer Blech-
Abdeckung (9) verschlossen ist.

Vorrichtung nach einem der vorangehenden An-
spriiche, wobei die erste Offnung (11.1) und die
zweite Offnung (11.2) des gestanzten Blechteils (11)
einen Ventilsitz bilden.

Vorrichtung nach Anspruch 8, wobei der Sitz der
zweiten Offnung (11.2) sich

- entweder an einem Abschluss der zweiten Off-
nung (11.2) in Form eines Roéhrenendes

- oder an dem Umfangsrand des Endes der Um-
gehungsleitung (5) befindet, an dem sich die
Umgehungsleitung (5) axial tber die Position
der zweiten Offnung (11.2) hinaus erstreckt.

10. Vorrichtungnach Anspruch 8 oder 9, wobei die Welle

(6) des Ventils eine zweite Klappe (6.2) umfasst und:

- die erste Klappe (6.1) so eingerichtet ist, dass
sie an dem Sitz der zweiten Offnung (11.2)
schliefdt,

- die zweite Klappe (6.2) so eingerichtet ist, dass
sie an dem Sitz der ersten Offnung (11.1) des
gestanzten Blechteils (11) schlie3t; und

- die erste Klappe (6.1) und die zweite Klappe
(6.2) so ausgefiihrt sind, dass sie wenigstens
zwei End-Positionen einnehmen, d.h. eine erste
End-Position, in der die erste Klappe (6.1) den
Verschluss der Umgehungsleitung (5) in einer
ersten WinkelPosition der Welle (6) herstellt,
und eine zweite End-Position, in der die zweite
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1.

12.

13.

Klappe (6.2) den Verschluss der zweiten Off-
nung (11.2) in einer zweiten WinkelPosition der
gleichen Welle (6) herstellt.

Vorrichtung nach einem der vorangehenden An-
spriiche, wobei die Klappe bzw. Klappen (6.1, 6.2)
einen konkaven Vorsprung (6.1.1) aufweist/aufwei-
sen, der so eingerichtet ist, dass er in den Hohlraum
eintritt, in dem sich der Sitz der Klappe befindet, um
ihn im Fall von Temperaturanderungen zu verstei-
fen.

Vorrichtung nach einem der vorangehenden An-
spriiche und insbesondere nach Anspruch 2, wobei
die Blech-Ummantelung (1) ein Durchgangsloch
(1.2) fir den Durchtritt der Drehwelle (6) umfasstund
die Lagerung (8) der Welle (6) und die Welle (6) so
eingerichtet sind, dass sie Koppeln miteinander
durch Einfiihren der Welle (6) aus dem Inneren der
Kammer (C) Uber das Durchgangsloch (1.2) ermdg-
lichen.

Vorrichtung nach einem der Anspriiche 1 bis 12 und
insbesondere nach den Anspriichen 2 und 3, wobei
die Blech-Ummantelung (1) eine offene Nut (1.3) fur
den Durchtritt der Drehwelle (6) umfasst, die sich bis
zu dem Ende erstreckt, an dem sich die Kammer (C)
befindet, und die Nut so ausgefiihrt ist, dass die
durch die Lagerung (8) der Welle (6) und die Welle
(6) sowie den Sockel (7) gebildete Baugruppe Ein-
fihren der Welle (6) Uber die offene Nut (1.3) an die
abschlieRende Position des Sockels (7) an der
Blech-Ummantelung (1) erméglicht.

Revendications

Dispositif d’échange de chaleur pour I'échange de
chaleur entre un premier fluide, de préférence un
gaz a refroidir, circulant a travers un premier
conduit ; et un second fluide, de préférence un réfri-
gérant, circulant a travers un second conduit, ou ledit
dispositif est prévu pour étre intercalé entre les deux
conduits et comprend :

- une coque en téle (1) ayant une configuration
tubulaire,

- un premier déflecteur en tble (3) et un second
déflecteur en téle (4) assemblés dans la coque
en tole (1) et espacés I'un de l'autre,

- un groupe de conduits (2) s’étendant le long
d’une direction longitudinale X-X' au moins du
premier déflecteur (3) au second déflecteur (4),
- un conduit de dérivation (5) s’étendant au
moins du premier déflecteur (3) au second dé-
flecteur (4) et il est paralléle au groupe de con-
duits (2),

- une entrée de communication de fluide et une
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sortie de communication de fluide (1.4, 1.5) pour
le second fluide, toutes deux agencées dans la
coque en tole (1) et donnant 'accés a I'espace
situé entre le premier déflecteur (3) et le second
déflecteur (4) pour refroidir le groupe de con-
duits (2),

- une premiére entrée/sortie de communication
de fluide (10.1) agencée au niveau de I'une des
extrémités du groupe de conduits (2) et du con-
duit de dérivation (5) et une seconde entrée/sor-
tie de communication de fluide (1.6, 9.1) agen-
cée au niveau de I'extrémité opposée du groupe
de conduits (2) et du conduit de dérivation (5),
les deux entrées/sorties de communication de
fluide (10.1, 1.6, 9.1) donnant accés au premier
fluide a travers le groupe de conduits (2), a tra-
vers le conduit de dérivation (5) ou a travers les
deux (2, 5),

ou la coque en téle tubulaire (1) s’étend longitudina-
lementau-dela du second déflecteur (4) donnantlieu
a une chambre (C) de sorte que ladite chambre (C)
comprend une valve qui peut étre actionnée depuis
I'extérieur de la chambre (C) et est adaptée pour au
moins fermer le conduit de dérivation (5), et ou ladite
valve comprend un arbre (6) fixé a la coque en tole
(1) et pouvant tourner par rapport a ladite coque, se
prolongeant dans la chambre (C) ou ledit arbre (6)
comprend un rabat en tole (6.1) adapté pour s’ins-
taller sur le bord périmétral de I'extrémité du conduit
de dérivation (5) pour fermer ce dernier, et
caractérisé en ce que :

la chambre (C) comprend une partie en tole em-
boutie (11) divisant lachambre (C) en une sous-
chambre interne (Ci) en communication avec
l'intérieur des tubes du groupe de conduits (2)
et une sous-chambre externe (Co), et ou ladite
partie en téle emboutie (11) comprend une pre-
miére ouverture (11.1) et une seconde ouvertu-
re (11.2) de sorte que :

- la partie en t6le emboutie (11) établit une
fermeture périmétrale avec la coque (1),
-la premiére ouverture (11.1) établitla com-
munication de fluide entre la sous-chambre
interne (Ci) et la sous-chambre externe
(Co),

- le second conduit (11.2) entoure, de ma-
niére périmétrale, le conduit de dérivation
(5) ; et

- la seconde entrée/sortie de communica-
tion de fluide (1.6, 9.1) est en communica-
tion directe avec la sous-chambre externe
(Co);

etdanslequelilestpossible de fermer complétement
le conduit de dérivation (5) de sorte que I'écoulement
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traverse le groupe de conduits (2), ainsi que fermer
completement le passage a travers le groupe de tu-
bes (2) de sorte que I'écoulement traverse le conduit
de dérivation (5) complétement.

Dispositif selon la revendication 1, dans lequel I'ar-
bre (6) est fixé a la coque en téle (1) au moyen de
I'interposition d’'un support (8) avec I'arbre (6) traver-
sant ce dernier, de sorte que ledit support (8) est
solidaire avec la coque en tole (1) et ou le support
(8) permet la rotation de I'arbre (6).

Dispositif selon la revendication 2, dans lequel le
support (8) est solidaire avec la coque en tole (1) au
moyen de l'interposition d’'une base (7) de sorte que
la base (7) est fixée sur la coque en téle (1) et le
support (8) de I'arbre (6) est agencé sur la base (7).

Dispositif selon la revendication 3, dans lequel une
extension de la base (7) est le support d’'un action-
neur (13) pour actionner I'arbre (6).

Dispositif selon'une quelconque des revendications
1 a 4, dans lequel la coque en téle (1) ayant une
configuration tubulaire représente un gradin d’ex-
pansion (1.1) prévu pour loger le second déflecteur
en tole (4).

Dispositif selon'une quelconque des revendications
précédentes, dans lequel le conduit de dérivation (5)
comprend un premier tube externe (5b) et un second
tube interne (5a) formant entre eux une chambre
d’isolation thermique.

Dispositif selon'une quelconque des revendications
précédentes, dans laquelle la chambre (C) est fer-
mée au moyen d’'un couvercle en tole (9).

Dispositif selon'une quelconque des revendications
précédentes, dans lequel la premiére ouverture
(11.1) et la seconde ouverture (11.2) de la partie en
téle emboutie (11) comprennent un siége de valve.

Dispositif selon larevendication 8, dans lequel le sie-
ge de la seconde ouverture (11.2) est :

- dans une terminaison en forme d’extrémité de
tube de ladite seconde ouverture (11.2) ;

- ou bien sur le bord périmétral de I'extrémité du
conduit de dérivation (5) ou ce conduit de déri-
vation (5) dépasse axialement la position de la-
dite seconde ouverture (11.2) .

10. Dispositif selon la revendication 8 ou 9, dans lequel

I'arbre (6) de la valve comprend un second rabat
(6.2) de sorte que :

- le premierrabat (6.1) estadapté pour se fermer
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sur le siege de la seconde ouverture (11.2),

- le second rabat (6.2) est adapté pour se fermer
sur le siége de la premiére ouverture (11.1) de
la partie en téle emboutie (11) ; et

- ou le premier rabat (6.1) et le second rabat
(6.2) sont configurés pour adopter au moins les
deux positions d’extrémité, une premiere posi-
tion d’extrémité ou le premier rabat (6.1) établit
la fermeture du conduit de dérivation (5) dans
une premiéere position angulaire de I'arbre (6) ;
etune seconde position d’extrémité dans laquel-
le le second rabat (6.2) établit la fermeture de
la seconde ouverture (11.2) dans une seconde
position angulaire du méme arbre (6).

Dispositif selon 'une quelconque des revendications
précédentes, dans lequel le rabat ou les rabats (6.1,
6.2) ont une protubérance concave (6.1.1) adaptée
pour entrer dans la cavité sur laquelle le siege dudit
rabat est positionné pour le rendre rigide en cas de
changements de température.

Dispositif selon 'une quelconque des revendications
précédentes et en particulier selon la revendication
2, dans lequel la coque en tble (1) comprend une
perforation (1.2) pour le passage de I'arbre rotatif (6)
et ou le support (8) de I'arbre (6) et ledit arbre (6)
sont adaptés pour permettre le couplage mutuel en
insérant I'arbre (6) depuis l'intérieur de la chambre
(C) a travers la perforation (1.2).

Dispositif selon 'une quelconque des revendications
1 a 12 et en particulier selon les revendications 2 et
3, dans lequel la coque en téle (1) comprend une
rainure ouverte (1.3) pour le passage de l'arbre ro-
tatif (6) s’étendant vers I'extrémité ou la chambre (C)
est positionnée, et ou ladite rainure est configurée
de sorte que I'ensemble formé par le support (8) de
'arbre (6) et ledit arbre (6) ainsi que la base (7),
permet l'insertion de I'arbre (6) a travers la rainure
ouverte (1.3) dans la position finale de la base (7)
sur la coque en téle (1).
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