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Heat Exchanger Arrangement

The application is related to a heat exchanger arrangement, in particular to a heat
exchanger arrangement to be used in refrigeration circuits, e.g. in heating,
ventilating, air conditioning and refrigeration (HVAC/R) systems.

Prior Art

In refrigeration circuits heat exchangers are used for transferring heat between a
circulating refrigerant and the environment.

It wouid be beneficial to provide a heat exchanger arrangement which provides
effective heat exchange, which is easy to install, and which has a long life span.

Disclosure of the Invention:

A heat exchanger arrangement according to an exemplary embodiment of the
invention comprises at least one heat exchanger and a support structure. The at
least one heat exchanger has at least one substantially horizontally oriented
manifold forming an upper side of the heat exchanger, the at least one manifold
having lateral end portions. The support structure has a main portion comprising,
at least partially, a metallic material and manifold support portions associated to
respective lateral end portions of the at least one manifold. The manifold support
portions are made at least partially from a non-metallic material and configured to
receive the lateral end portions of the at least one manifold for preventing the at
least one manifold from contacting any metallic portions of the support structure.

In a heat exchanger arrangement according to exemplary embodiments of the
invention, there is no metal-to-metal contact between the metallic parts of the at
least one heat exchanger and metallic portions of the support structure. This
avoids corrosion caused by the electrochemical effect which is likely to occur at the
interface of two (different) metals.
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In a heat exchanger arrangement according to exemplary embodiments of the
invention, the heat exchanger in particular is suspended from the support structure
by means of the manifold support portions. Given that in this configuration there is
no need for supporting heat exchanger(s) from below, installation of the heat
exchanger(s) within the support structure is facilitated. It further facilitates
collecting and draining condensate generated on the surface(s) of the heat
exchanger(s) in an area below the heat exchanger(s).

In a heat exchanger arrangement according to exemplary embodiments of the
invention, the number of contact points between the heat exchanger(s) and the
support structure is reduced. This also reduces the number areas where water can
accumulate/stagnate and therefore water needs to be drained from in order to
avoid corrosion.

Exemplary embodiments of the invention also provide a mechanical decoupling
between the heat exchanger(s) and the support structure resulting in an effective
damping of vibrations. They further allow compensating for thermal dilatation and
deformation of the heat exchanger coils.

Below, a heat exchanger arrangement according to an exemplary embodiment of
the invention will be described in detail with reference to the appended figures.

Short Description of the Figures:

Figure 1 shows a perspective view of a heat exchanger arrangement according to
an exemplary embodiment of the invention.

Figure 2 shows a lateral sectional view of the heat exchanger arrangement shown
in Figure 1.

Figure 3 shows an enlarged sectional view of the area of the heat exchanger
arrangement shown in Figures 1 and 2 where a heat exchanger is arranged on a
support structure.

Figures 4a to 4f are schematic side views illustrating different shapes of heat
exchangers as they may be deployed in heat exchanger arrangements according
to exemplary embodiments of the invention.
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Detailed Description of the Figures:

Figure 1 shows a perspective view of a heat exchanger arrangement 2 according
to an exemplary embodiment of the invention and Figure 2 shows a lateral
sectional view thereof.

The heat exchanger arrangement 2 comprises a support structure 10 provided by
a frame consisting of four upright posts 12 and two horizontal beams 18 each
connecting upper ends of adjacent upright posts 12.

The support structure 10 further comprises slanted reinforcement struts 20. Each
slanted reinforcement strut 20 connects an upright post 12 with a horizontal beam
18 for enhancing the rigidity of the support structure 10.

The exemplary embodiment of the heat exchanger arrangement 2 shown in
Figures 1 and 2 comprises two V-shaped heat exchangers 4 supported by the
support structure 10 that are arranged symmetrically as indicated by dotted line M
The V-shape of the heat exchangers 4 will be discussed in more detail further
below with reference to Figures 4c and 4d.

As can be seen in Figure1, the heat exchanger arrangement may include cover
plates 26 supported by the support structure 10. One cover plate 26 covering the
right side of the heat exchanger arrangement 2 is shown in Figure 1. A second
cover plate 26, which may be provided for covering the left side of the heat
exchanger arrangement 2, is not depicted in Figure 1 for allowing an unobstructed
view into the interior of the heat exchanger arrangement 2. The cover plate 26 is
provided with an opening 28 having a circular in shape for housing a fan for
generating a flow of air passing the heat exchangers 4. Only the motor 24 but not
the propeller of the fan is shown in Figure 1.

The upper ends of the heat exchangers 4 are provided with manifolds 6a, 6b,
respectively. The plane of projection of Figure 2 is oriented perpendicular to axis A
shown in Figure 1, i.e. the manifolds 6a, 6b extend perpendicularly to the plane of
projection of Figure 2.

The manifolds 6a, 6b are fluidly connected to tubes 22 of the heat exchangers 4.
The tubes 22 of the heat exchangers 4 are not visible in Figures 1 and 2, but in
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Figure 3. The manifolds 6a, 6b are configured for supplying refrigerant to and
collecting refrigerant from said tubes 22, respectively.

Said manifolds 6a, 6b are further configured to connect the heat exchangers 4 with
the support structure 10. This is described below in more detail with reference to
Figure 3.

Figure 3 shows an enlarged sectional side view of the area in which one of the
heat exchangers 4 is connected with the support structure 10, e.g. at the upper
right corner of the structure shown in Figure 2. The plane of projection of Figure 3,
which is depicted by line P in Figure 2, is oriented perpendicular to the plane of
projection of Figure 2.

The heat exchanger 4 comprises a plurality of tubes 22, three of which are
depicted in Figure 3. The tubes 22 may be multiport tubes 22 and/or tubes 22
provided with fins for enhancing the heat exchange. The tubes 22 extend between
a first manifold 6a and second manifold 6b. The second manifold 6b is not shown
in Figure 3. The tubes 22 are fluidly connected with said manifolds 6a, 6b allowing
the manifolds 6a, 6b to deliver refrigerant to and to collect refrigerant from said
tubes 22.

The manifolds 6a, 6b in particular are provided by hollow pipes extending beyond
the lateral edge of the heat exchanger 4 thereby forming lateral end portions 8
protruding from the lateral edges of the heat exchanger 4. The hollow pipes are
tightly sealed at both ends by appropriate seals 30, e.g. plugs or caps.

While only the right side of the heat exchanger 4 / manifold 6 is shown in Figure 3,
the skilled person will understand that the left side is formed correspondingly.

The support structure 10 comprises manifold support portions 14, only one of
which is shown in Figure 3, which are configured to accommodate the lateral end
portions 8 of the manifolds 6a, 6b protruding from the lateral edges of the heat
exchanger 4.

In the exemplary embodiment shown in Figure 3, the manifold support portion 14
comprises a projection 15 projecting from the inner side of a post 12 of the support
structure 10 towards the heat exchanger 4. In an alternative embodiment, which is
not shown in the figures, the manifold support portions 14 may be provided by
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appropriately formed tube segments, which are configured for accommodating the
lateral end portions 8 of the manifold 6a.

The manifold support portion 14 further comprises a connection element 16
surrounding the respective lateral end portion 8 of the manifold 6a and connecting
the respective lateral end portion 8 with the projection 15 or tube segment (not
shown).

The connection element 16 is made of a non-metallic material, e.g. plastic or a
rubber material. This avoids any direct contact between the manifold 6a, which
usually is made of a metal, and the manifold support portions 14, which usually are
also made of metal.

The connection element 16 in particular may be made of an elastic material in
order to provide elastic damping between the heat exchanger 4 and the support
structure 10 e.g. to decouple vibrations between the heat exchanger 4 and the
support structure 10.

In an alternative embodiment which is not shown in the figures, the projections 15
of the manifold support portions 14 themselves may be formed using a non-
metallic and/or elastic material such as plastic or rubber. In such an embodiment,
no non-metallic connection elements 16 are necessary for preventing direct metal-
to-metal contact between the manifold 6a and the projections 15.

The projections 15 and/or the connection elements 16 are formed such that there
is no direct or immediate contact between the heat exchanger 4 and the support
structure 10. Instead, the heat exchangers 4 are attached to the manifold support
portions 14 only by the lateral end portions 8 of the manifolds 6a, 6b and via the
(optional) connection elements 16.

Such suspended configuration prevents any direct metal-to-metal contact between
the metallic heat exchanger 4 and the metallic support structure 10 and there is no
need of additionally supporting the heat exchanger 4. The heat exchanger 4 in
particular does not need to be supported from below.

As there is no need for supporting the heat exchanger(s) 4 from below, the
collection and drainage of condensate generated on the surface(s) of the heat
exchanger(s) 4 in an area below the heat exchanger(s) 4 is facilitated.
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Such configuration further provides a mechanical decoupling between the heat
exchanger(s) 4 and the support structure 10. This results in an effective damping
of vibrations. It further allows compensating for thermal dilatation and deformation
of the heat exchanger coils 22.

Figures 4a to 4f are schematic side views illustrating examples of different shapes
of heat exchangers 4 as they may be deployed in heat exchanger arrangements 2
according to exemplary embodiments of the invention. In order to achieve an
efficient heat exchange, the shapes, in particular the geometries, angles, and
dimensions, of the heat exchangers 4 are designed to optimize an almost
homogeneous distribution of the air flowing along the surface of heat exchangers
4. The skilled person will understand that the examples shown in Figures 4a to 4f
are not exhaustive and that heat exchangers 4 having other shapes may be used
as well.

Each of the heat exchangers 4 shown in Figures 4a to 4f comprises a plurality of
tubes 22 arranged parallel to each other in a plane extending perpendicular to the
plane of projection of Figures 4a to 4f. Therefore, only the first (front most) tube of
the plurality of tubes 22 is visible in each of Figures 4a to 4f.

Figure 4a illustrates a shape of a heat exchanger 4 in which the plurality of tubes
22 of the heat exchanger 4 have an |-shape, when seen in a side view, extending
vertically from a first (upper) manifold 6a to a second (lower) manifold 6b.

Such an I-shaped heat exchanger 4 also may be oriented in a slanted orientation
with respect to the vertical, as it is depicted in Figure 4b.

Figure 4c depicts a heat exchanger 4 having a V-shape, as it is employed in the
heat exchanger assembly 2 shown in Figures 1 and 2. The heat exchanger 4
shown in Figure 4c in particular includes a first portion 4a extending along a
vertical plane down from the first manifold 6a, and a second portion 4b, which is
inclined with respect to said vertical plane. The second portion 4b may be inclined
at angle of 30° to 60°, particularly at an angle between 40° and 50°, with respect to
the vertical plane. A second manifold 6b is arranged at the upper end of the
second portion 4b. The first and second portions 4a, 4b are fluidly connected to
each other at their respective lower ends allowing refrigerant to transfer between
the two portions 4a, 4b.
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Figure 4d depicts an alternative V-shaped heat exchanger 4, which is designed
symmetrical to a vertically extending plane of symmetry S.

Figure 4e depicts a heat exchanger 4 having a U-form comprising two basically
vertical portions 4a, 4b respectively extending downwards from an upper manifold
6a, 6b and an arcuate connection portion 4c fluidly connecting the lower ends of
the two vertical portions 4a, 4b.

In the embodiment shown in Figure 4e, the two manifolds 6a, 6b connected to the
upper ends of the vertical portions 4a, 4b of the heat exchanger 4 are arranged at
the same height. This, however, is only exemplary. Generally, the manifolds 6a,
6b / upper ends of the vertical portions 4a, 4b of the heat exchanger 4 may be
arranged at different heights as well.

Figure 4f illustrates another example, in which the second vertical portion 4b is
omitted and the second manifold 6b is attached directly to an upper end of the
arched portion opposite to the first vertical portion 4a.

In further embodiments, which are not shown in the Figures, the arcuate portion 4c¢
may extend further to a different height, and/or an inclined second portion 4b, as it
is shown in Figure 4c, may be connected to the end of the arcuate portion 4c
opposite to the first portion 4a.

In all embodiments, the refrigerant may flow in parallel through all the tubes 22
from the first manifold 6a to the second manifold 6b, or vice versa.

Alternatively, the manifolds 6a, 6b may be divided into at least two sections,
respectively, by providing appropriate dividing walls formed within the manifolds
Ba, 6b. Each of said sections may fluidly connect a group of adjacent tubes 22.
Such configuration allows the refrigerant to meander in a counter flow direction
through the heat exchanger 4. l.e. the refrigerant may flow through a first group of
the tubes 22 from the first manifold 6a to the second manifold 6b in a first direction,
and through a second group of the tubes 22 from the second manifold 6b back to
the first manifold 6a in a second direction, opposite to the first direction. By dividing
the manifolds 6a, 6b into more than two sections, additional flow paths may be
added for providing a multi-flow configuration.
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In a configuration in which at least one manifold comprises at least one dividing
wall, the inlet and the outlet of the heat exchanger 4 may be provided at the same
of the two manifolds 6a, 6b on opposite sides of the at least one dividing wall.
Alternatively, the inlet may be provided at a first one of the manifolds 6a, 6b while
the outlet is provided at the second one of the manifolds 6b, 6a.

Further Embodiments:

A number of optional features are set out below. These features may be realized in
particular embodiments, alone or in combination with any of the other features.

In one embodiment the manifold support portions of the support structure are
provided by non-metallic projections or non-metallic tube segments formed at the
inner sides of opposing posts of the support structure at a position of height
corresponding to the position of height of the at least one manifold. The lateral end
portions of the at least one manifold are received by the respective non-metallic
projections or non-metallic tube segments. This allows for an easy installation of
the heat exchangers without the need for providing additional non-metallic
connection elements for preventing direct metal-to-metal contact.

In another embodiment, the manifold support portions comprise non-metallic
connection elements, and the manifold support portions are configured to receive
the lateral end portions of the at least one manifold via the respective connection
elements for preventing the at least one manifold from contacting any metallic
portions of the support structure.

The manifold support portions of the support structure in particular may comprise
metallic or non-metallic projections or metallic or non-metallic tube segments
located at the inner sides of opposing posts of the support structure at a vertical
position corresponding to the vertical position of the at least one manifold and non-
metallic connection elements arranged between the respective metallic or non-
metallic projections or tube segments and/or associated with the lateral end
portions of the at least one manifold. The lateral end portions of the at least one
manifold are in particular received by the respective metallic or non-metallic
projections or in the respective metallic or non-metallic tube segments via
respective non-metallic connection elements.
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Such a configuration allows avoiding direct metal-to-metal contact which may
cause corrosion due to the electrochemical effect, even in case metallic projections
or tube segments are used for connecting the heat exchangers to the support
structure. Using metallic projections or tube segments for connecting the heat
exchangers may facilitate the construction and/or manufacturing of the support
structure.

In another embodiment, the heat exchanger and the support structure are
connected only via the lateral end portions of the at least one manifold and
otherwise remain spaced apart, i.e. no direct contact is made. This reliably
prevents corrosion caused or enhanced by the electrochemical effect.

In another embodiment, the support structure may comprise a plurality, in
particular four, upright posts and a plurality, in particular four, horizontal beams to
connect adjacent upper ends of the upright posts. Such a configuration provides a
support structure with high rigidity at low costs.

In another embodiment, the support structure may additionally comprise slanted
reinforcement struts, each slanted reinforcement strut connecting an upright post
with a horizontal beam. Providing such reinforcement struts enhances the rigidity
of the support structure even further.

In another embodiment, the heat exchanger may comprise first and second
manifolds and a plurality of tubes, in particular multiport tubes and/or tubes
provided with fins, extending between the first and second manifolds and being
fluidly connected with the first and second manifolds. In such a configuration the
manifolds allow for efficiently distributing the refrigerant to and for efficiently
collecting the refrigerant from the plurality of tubes, respectively.

In another embodiment, the first and second manifolds and the plurality of tubes
may have an |-shape, when seen in a vertical cross-section. The first manifold may
form an upper manifold and the second manifold may form a lower manifold. The
lateral end portions of the upper manifold may be connected with respective
manifold support portions of the support structure located at upper end portions of
the inner sides of opposing posts of the support structure. The plurality of tubes
may in particular extend in a substantially vertical direction. Such a configuration
provides a simple heat exchanger which is easy to install and which may be
produced at low costs.
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In another embodiment, the first and second manifolds and the plurality of tubes
may have a V-shape or a U-shape, when seen in a vertical cross-section. The first
manifold may provide a left upper manifold arranged at the left upper end of the
heat exchanger, and the second manifold may provide a right upper manifold
arranged at the right upper end of the heat exchanger. The lateral end portions of
the left upper manifold may be connected with respective manifold support
portions of the support structure located at upper end portions of the inner sides of
opposing posts or beams of the support structure; and the lateral end portions of
the right upper manifold may be connected with respective manifold support
portions of the support structure located at upper end portions of the inner sides of
opposing posts or beams of the support structure.

A heat exchanger comprising tubes having a V-shape or a U-shape provides a
large heat-transfer surface allowing for a very effective heat transfer. Installing
such a heat exchanger by means of left and right upper manifolds allows for an
easy installation and reliable connection of the heat exchanger with the support
structure.

In another embodiment, the plurality of tubes having a V-shape may comprise a
first, substantially vertical portion and a second portion, which is inclined with
respect to the first portion. The first and second sections may be fluidly connected
at their respective lower ends. The second inclined portion in particular may be
oriented at an angle of 30° to 60°, particularly between 40° and 50°, more
particularly at an angle of 45° with respect to the first portion. Such a configuration
allows for an effective use of the available space for providing a heat transfer
surface which is as large as possible under the given conditions.

In another embodiment, the plurality of tubes having a U-shape may comprise a
first and second substantially vertical portion which are fluidly connected by an
appropriately rounded/arched connection portion at their lower ends such that the
first and second substantially vertical portions are substantially parallel to each
other. Such a configuration allows for an effective use of the available space in
order to provide a heat transfer surface which is as large as possible.

In another embodiment, the plurality of tubes may have a J-shape, when seen in a
vertical cross-section. In this embodiment a first manifold forms an upper manifold
and a second manifold forms a lower manifold. The lateral end portions of the
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upper manifold are connected with respective manifold support portions of the
support structure located at upper end portions of the inner sides of opposing
posts of the support structure, and the lateral end portions of the lower manifold
are connected with respective manifold support portions of the support structure
located at intermediate portions of the inner sides of opposing posts of the support
structure. The plurality of tubes in particular may comprise a first, substantially
vertical portion and a second, rounded portion which is fluidly connected to the
lower end of the first portion.

In another, embodiment the heat exchanger arrangement may comprise at least
two heat exchangers which are suspended in a common support structure. The
heat exchanger arrangement in particular may comprise two V-shaped heat
exchangers which are arranged such that their inclined sections face each other.
Alternatively, the heat exchanger arrangement may comprise two J-shaped heat
exchangers which are arranged such that their rounded sections face each other.
Such configurations allow for a very effective use of the available space.

In another embodiment, one of the manifolds may comprise an iniet port and an
outlet port, with an inner wall of the manifold subdividing a first space associated
with the inlet port and a second space associated with the outlet port. This allows
for a counter flow configuration in which the refrigerant flows through a first portion
of the plurality of tubes in a first direction through the heat exchanger, and through
a second portion of the plurality of tubes in a second, opposite direction through
the heat exchanger. Such a configuration may enhance the efficiency of the heat
transfer. Providing the inlet port and an outlet port at the same manifold may
facilitate the installation of the heat exchanger; in particular less piping might be
necessary.

In another embodiment, the heat exchanger arrangement may  further comprise
at least one fan arranged at or on the support structure. The at least one fan in
particular may be arranged horizontally between opposing horizontal beams of the
support structure. More particularly, it may be located above an inclined portion of
a V-shaped heat exchanger or above a rounded portion of a J-shaped or U-shaped
heat exchanger in order to enhance the heat exchange by blowing air through
and/or along the surface of the heat exchanger.

In another embodiment, the at least one manifold and/or the tubes are at least
partially made of metal, particularly aluminum or an aluminum alloy. Aluminum is a
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light material and has a high thermal conductivity. Therefore, it allows providing an
efficient yet lightweight heat exchanger.

While the invention has been described with reference to exemplary embodiments,
it will be understood by those skilled in the art that various changes may be made
and equivalents may be substituted for elements thereof without departing from the
scope of the invention. In addition many modifications may be made to adopt a
particular situation or material to the teachings of the invention without departing
from the essential scope thereof. Therefore, it is intended that the invention is not
limited to the particular embodiment disclosed, but that the invention does include
all embodiments falling within the scope of the appended claims.
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Claims

1. Heat exchanger arrangement (2) comprising:
at least one heat exchanger (4) including at least one substantially horizontal
manifold (Ba, 6b) forming an upper side of the at least one heat exchanger (4), the
at least one manifold (6a, 6b) having lateral end portions (8) and
a support structure (10) including
a main portion comprising, at least partially, a metallic material, and
manifold support portions (14) associated to respective lateral end portions
(8) of the at least one manifold (6a, 6b);
wherein the manifold support portions (14) are made at least partially from a
non-metallic material and configured to receive the lateral end portions (8) of the at
least one manifold (6a, 6b) for preventing the at least one manifold (6a, 6b) from
contacting any metallic portions of the support structure (10).

2. Heat exchanger arrangement (2) according to claim 1,

wherein the manifold support portions (14) of the support structure (10) are
formed as non-metallic projections (15) or as non-metallic tube segments located
at the inner sides of opposing posts (12) of the support structure (10) at a vertical
position corresponding to the vertical position of the at least one manifold (6a, 6b);
and

wherein the lateral end portions (8) of the at least one manifold (6a, 6b) are
supported on the respective non-metallic projections (15) or in the respective non-
metallic tube segments.

3. Heat exchanger arrangement (2) according to claim 1,

wherein the manifold support portions (14) comprise non-metallic connection
elements (16), and the manifold support portions (14) are configured to receive the
lateral end portions (8) of the at least one manifold (6a, 6b) via such connection
elements (16) for preventing the at least one manifold (6a, 6b) from contacting any
metallic portions of the support structure (10).
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4. Heat exchanger arrangement (2) according to claim 3,

wherein the manifold support portions (14) of the support structure (10)
comprise metallic or non-metallic projections (15) or metallic or non-metallic tube
segments located at the inner sides of opposing posts (12) of the support structure
(10) at a vertical position corresponding to the vertical position of the at least one
manifold (6a, 6b) and the non-metallic connection elements (16) are arranged
between the respective metallic or non-metallic projections (14) or tube segments
and the lateral end portions (8) of the at least one manifold (6a, 6b).

5. Heat exchanger arrangement (2) according to any of the preceding claims,
wherein the at least one heat exchanger (4) is in contact with the support structure
(10) only via the lateral end portions (8) of the at least one manifold (6a, 6b).

6. Heat exchanger arrangement (2) according to any of the preceding claims,

wherein the support structure (10) comprises upright posts (12), in particular
four upright posts (12), and horizontal beams (18) respectively connecting adjacent
upper ends of the four upright posts (12).

7. Heat exchanger arrangement (2) according to any of the preceding claims,

wherein the support structure (10) further comprises slanted reinforcement
struts (20), each slanted reinforcement strut (20) connecting an upright post (12)
with a horizontal beam (18).

8. Heat exchanger arrangement (2) according to any of the preceding claims,

wherein the at least one heat exchanger (4) comprises a first manifold (6a), a
second manifold (6b) and a plurality of tubes (22), particularly multiport tubes
and/or tubes provided with fins, the plurality of tubes (22) extending between the
first manifold (6a) and the second manifold (6b) and being fluidly connected with
the first and second manifolds (6a, 6b).

9. Heat exchanger arrangement (2) according to claim 8,

wherein the plurality of tubes (22) have an l-shape, when seen in a vertical
cross-section;

wherein the first manifold (6a) forms an upper manifold (6a) and the second
manifold (6b) forms a lower manifold (6b); and

wherein the lateral end portions (8) of the upper manifold (6a) are connected
with respective manifold support portions (14) of the support structure (10) located
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at upper end portions (8) of the inner sides of opposing posts of the support
structure (10).

10. Heat exchanger arrangement (2) according to claim 8,

wherein the plurality of tubes (22) have a V-shape or a U-shape, when seen in
a vertical cross-section;

wherein the first manifold (6a) forms a left upper manifold (6a) and the second
manifold (6b) forms a right upper manifold (6b);

wherein the lateral end portions (8) of the left upper manifold (6a) are
connected with respective manifold support portions (14) of the support structure
(10) located at upper end portions (8) of the inner sides of opposing posts or
beams of the support structure (10); and

wherein the lateral end portions (8) of the right upper manifold (6b) are
connected with respective manifold support portions (14) of the support structure
(10) located at upper end portions (8) of the inner sides of opposing posts or
beams of the support structure (10).

11. Heat exchanger arrangement (2) according to claim 8,

wherein the plurality of tubes (22) have a J-shape, when seen in a vertical
cross-section;

wherein the first manifold (6a) forms an upper manifold (6a) and the second
manifold (6b) forms a lower manifold (6b);

wherein the lateral end portions (8) of the upper manifold (6a) are connected
with respective manifold support portions (14) of the support structure (10) located
at upper end portions (8) of the inner sides of opposing posts of the support
structure (10); and

wherein the lateral end portions (8) of the lower manifold (6b) are connected
with respective manifold support portions (14) of the support structure (10) located
at intermediate portions of the inner sides of opposing posts of the support
structure (10).

12. Heat exchanger arrangement (2) according to any of claims 9 to 11,
comprising two heat exchangers (4) suspended in a common support structure
(10), particularly two V-shaped heat exchangers (4) arranged such that their
inclined sections (4b) face each other or particularly two J-shaped heat
exchangers (4) arranged such that their rounded sections (4c) face each other.
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13. Heat exchanger arrangement (2) according to any of the preceding claims,

wherein at least one of the manifolds (6a, 6b) comprises an inlet port and an
outlet port, with an inner wall provided within the at least one manifold (6a, 6b)
subdividing a first space associated with the inlet port and a second space
associated with the outlet port.

14. Heat exchanger arrangement (2) according to any of the preceding claims,

further comprising a fan (24) arranged on the support structure (10),
particularly in a horizontal fashion between opposing horizontal beams (18) of the
support structure (10), and more particularly above an inclined portion (4b) of a V-
shaped heat exchanger (4) or above a rounded portion (4c) of a J-shaped or U-
shaped heat exchanger (4)

15. Heat exchanger arrangement (2) according to any of the preceding claims,
wherein the at least one manifold (6a, 6b) and/or the tubes (22) are at least
partially made of metal, particularly aluminum or an aluminum alloy.
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