EP 3 546 878 A1

(1 9) Europdisches

: Patentamt

European
Patent Office

Office européen
des brevets

(12) EUROPEAN PATENT APPLICATION

(43) Date of publication:
02.10.2019 Bulletin 2019/40

(21) Application number: 18163856.0

(22) Date of filing: 26.03.2018

(51) IntCl.:
F28F 17100 (2006.0%)

(1)

EP 3 546 878 A1

F28F 1/32(2006.09

(84) Designated Contracting States:
AL AT BEBG CH CY CZDE DK EE ES FIFRGB
GRHRHUIEISITLILTLULVMC MKMT NL NO
PL PT RO RS SE SI SK SM TR
Designated Extension States:
BA ME
Designated Validation States:
KH MA MD TN

(71) Applicants:

* Mitsubishi Electric R&D Centre Europe B.V.
Livingston EH54 5DJ (GB)
Designated Contracting States:
GB

¢ Mitsubishi Electric Corporation
Tokyo 100-8310 (JP)
Designated Contracting States:
AL AT BE BG CH CY CZ DE DK EE ES FI FR GR
HRHUIEISITLILT LU LV MC MK MT NL NO PL
PT RO RS SE SI SK SM TR

(72) Inventor: Homma, Naohiko
Livingston, EH54 5DJ (GB)

(74) Representative: Pfenning, Meinig & Partner mbB

Patent- und Rechtsanwalte
Theresienhohe 11a
80339 Miinchen (DE)

(54) HEAT EXCHANGER WITH GUIDING PLATES FOR CONDENSED WATER

(67)  The invention relates to a heat exchanger (1),
comprising a plurality of flat tubes (2) arranged in a first
row in a main extension plane of the heat exchanger (1),
the flat tubes (2) having a respective main extension
plane and being configured to conduct a heat transfer
medium, a plurality of plate fins (3) arranged in a second
row in the main extension plane of the heat exchanger
(1), where the second row extends in a direction trans-
verse to the direction of the first row, and a plurality of
guiding structures (4) for guiding condensed water (8) off
the tubes (2), where each guiding structure (4) extends
between two plate fins (3) along a corresponding tube
(2), wherein each guiding structure (4) comprises at least
a first guiding plate (5) with a first main extension plane
and a second guiding plate (6) with a second main ex-
tension plane, where the first main extension plane is
tilted with respect to the main extension plane of the flat
tube (2) around a longitudinal axis of the flat tube (2) by
afirst tilt angle a1, and the second main extension plane
is tilted with respect to the main extension plane of the
flat tube (2) around the longitudinal axis of the flat tube
(2) by a second tilt angle a2, with 0 degrees < al < a2 <
90 degrees, in order to provide a heat exchanger (1) with
improved performance, in particular less problems with

condensed water (8).
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Description

[0001] Theinventionrelatestoaheatexchanger,com-
prising a plurality of flat tubes arranged in a firstrow in a
main extension plane ofthe heat exchanger, the flat tubes
having a respective main extension plane and being con-
figured to conduct a heat transfer medium, a plurality of
plate fins arranged in a second row in the main extension
plane of the heat exchanger, where the second row ex-
tends in a direction transverse to the direction of the first
row, and a plurality of guiding structures for guiding con-
densed water off the tubes, where each guiding structure
extends between two plate fins along a corresponding
tube.

[0002] In air conditioners, heat exchangers are used
in order to exchange heat between fluid inside tubes and
air outside tubes. Several fins are provided around tubes
in order to enhance the heat transfer. Conventionally, a
fin and tube type, which is a combination of plate-like fins
which are arranged parallel to one another in a horizontal
direction and round or flat tubes which are arranged par-
allel to each other in a perpendicular direction, is used
as a heat exchanger of an air conditioner.

[0003] On the heating operation of the air conditioner,
heattransfer surfaces of a heat exchanger operate below
the dew point of the airflow so that condensate water and
frost can agglomerate on the surfaces. The condensate
remains on the surfaces until removed by forces of sur-
face tension, gravity, or a preparation process by off-
cycle operation. The retained condensate water and
frosting can cause severe problems for the performance
of the heat exchanger by reduction of heat transfer and
the increment of pressure drop.

[0004] Said problems especially occur when flat tubes
are used as heat transfer tubes. In comparison to circular
tubes, flat tubes can improve heat exchange perform-
ance because notonly the heat transfer area is increased
but also the airflow resistance is decreased. Meanwhile,
regarding the drainage performance, the flat tube type
tends to retain water droplets and these retained water
droplets tend to remain of the tube surfaces due to its
cross-sectional shape more easy than compared to the
circular tubes. Therefore, flat tubes have the problem that
it is necessary to increase the duration of a defrosting
operation, which results in causing a reduction of heating
performance and comfort. Also there is a problem that
frosted ice which could not be removed sufficiently has
a possibility to cause damage to the heat transfer tubes.
[0005] In known documents, for instance the WO
2016/194043 A1 or the JP 2016-102593 A, protrusions
are formed to provide a drainage path with the fins and
prevent condensate water to freeze on the heat exchang-
er. However, with a configuration of the heat exchanger
as described in said documents, either water droplets
adhering to the protrusions re-attach to one end of the
flat tube, so that the drainage is insufficient, or there is a
problem that water droplets don’t fall down from one side
of the flat tube and tend to remain there because the
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protrusions are only at one side of the flat tube.

[0006] It can hence be considered a problem to be
solved by the present invention to provide a heat ex-
changer with improved performance, in particular less
problems with condensed water.

[0007] This problem is solved by the independent
claim. Advantageous embodiments are described in the
dependent claims, the description, and the figures.
[0008] One aspect of the invention relates to a heat
exchanger with a plurality of flat tubes arranged in a first
row in a main extension plane of the heat exchanger.
This main extension plane may also be referred to as
heat exchanger main extension plane. Therein, the flat
tubes have a respective main extension plane, the flat
tube main extension planes, and are configured to con-
duct a heat transfer medium in a conduction direction in
the main extension plane of the heat exchanger trans-
verse to the direction of the first row. In particular, con-
duction direction and the direction of the first row may be
perpendicular to each other. In particular, the flat tubes
inthe firstrow may be parallel to each other. Furthermore,
the heat exchanger comprises a plurality of plate fins,
which are arranged in a second row in the main extension
plane of the heat exchanger. Therein, the second row
extends in a direction transverse to the direction of the
first role. In particular, first and second role are arranged
perpendicular to each other. The plate fins in the second
row may be parallel to each other. In addition, the heat
exchanger comprises a plurality of guiding structures for
guiding condensed water off the flat tubes, that is, for
providing a condensed water drain. Therein, each guid-
ing structure extends between two neighboring plate fins
that, in particular, are next neighbors, along a corre-
sponding tube or tube section. So, each guiding structure
is associated with the corresponding tube or tube section
and prevents condensed water from remaining on and/or
dripping on the corresponding tube or tube section.
[0009] Each guiding structure comprises at least a first
guiding plate with a first main extension plane and a sec-
ond guiding plate with a second main extension plane.
Said first and second main extension planes may also
be referred to as first guiding main extension plane and
second guiding main extension plane. Namely, the re-
spective guiding plates are mainly extending in the re-
spective main extension planes. Therein, the first main
extension plane is tilted with respect to the main exten-
sion plane of the associated or corresponding flat tube,
or, in case of parallel flat tubes, tilted with respect to the
main extension planes of the flat tubes, around a longi-
tudinal axis of the flat tube or flat tubes by a first tilt angle
al. The second main extension planeis tilted with respect
to the main extension plane of the associated or corre-
sponding flat tube, or, in case of parallel flat tubes, tilted
with respect to the main extension planes of the flat tubes,
around a longitudinal axis of the flat tube or flat tubes by
a second tilt angle a2. Herein, 0 degrees, in particular 1
or 2 degrees, are smaller than the first tilt angle a1, which
is smaller than the second tilt angle a2, which is smaller
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than 90 degrees, in short: 0 degrees < a1 < a2 < 90
degrees. Hence, the first guiding main extension plane
is tilted with respect to the second guiding main extension
plane. The width of the guiding structures and/or the re-
spective guiding plates in the direction of the main ex-
tension planes of the flat tubes may, in particular, be less
than 50%, preferably less than 10%, of the width of the
flat tubes in their main extension planes.

[0010] In particular, in order to facilitate the drainage
capability of the respective guiding structure, the distance
between the first guiding plate to the flat tube in a first
area of the first guiding plate is greater than in a second
area of the first guiding plate which is closer to the second
guiding plate than the first area. In particular, the guiding
structure is arranged at a leeward side of the heat ex-
changer, and, advantageously, not at a windward side.
Each guiding structure may comprise several first guiding
plates and several second guiding plates, where the sev-
eral first guiding plates are parallel to each other and/or
the several second guiding plates are parallel to each
other.

[0011] So, the invention is based on the idea of pro-
viding at least two inclined guiding plates, that may also
be referred to as protrusions, above the flat tubes to avoid
re-attachment of water droplets to the lower surface of
the flat tube and retention of water droplets on the upper
surface of the flat tubes. Herein, upper and lower surface
refer to the relative position of the surface in the intended
usage position or intended working conditions of the heat
exchanger. By means of the first inclined guiding plate,
water retention on the upper surface of the flat tubes is
removed utilizing the capillary phenomenon caused by
surface tension. Then, the second inclined guiding plate
attracts the drained water from the first inclined guiding
plate by means of capillary phenomena as well, so that
the water attaches to the second guiding plate and moves
off the first guiding plate. Finally, by means of the gravity
force, the drained water attached on the second inclined
guiding plate or protrusion falls down alongside the plate
fins. Consequently, water droplets on the upper surface
of the flat tubes can be drained automatically by capillary
forces and the droplets will fall down along the side of
the flat tube. Hence, by the described geometry, the re-
tention of water on the flat tube is avoided and the dura-
tion of a defrosting operation is shortened. So, the prob-
lems with condensed water are reduced and the perform-
ance of the heat exchanger is improved.

[0012] In anadvantageous embodiment, each guiding
structure comprises a third guiding plate with a third main
extension plane, where the third main extension plane is
tilted with respect to the main extension plane of the as-
sociated or corresponding flat tube, or, in case of parallel
flat tubes, tilted with respect to the main extension planes
of the flat tubes, around a longitudinal axis of the flat tube
or flat tubes by a third tilt angle a3. The third tilt angle a3
is bigger than the second tilt angle a2 and smaller than
or equal to 90 degrees. In particular, the third tilt angle
a3 may be 90 degrees. This is in particular useful for
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helping a water droplet to fall down vertically based on
the gravity force.

[0013] The third guiding plate gives the advantage that
the corners formed between the different guiding plates
may be particularly narrow (as opposed to sharp), so that
awater droplets do not remainin a sharp corner between
the first two guiding plates, and, at the same time, the
steep angle a3 will help the water droplets to fall down
vertically. Furthermore, a production and installation
process of the guiding structure is kept simple.

[0014] In another advantageous embodiment, the dif-
ference between the first tilt angle a1 and the second tilt
angle a2 and/or between the second tilt angle a2 the third
tilt angle a3 is at least 2, 5, 10, or 40 degrees.

[0015] This gives the advantage of a simple production
and installation process in combination with a distinctand
helpful guidance to the water droplets in order to fall down
vertically based on a combination of capillary and gravity
forces.

[0016] In afurther advantageous embodiment, the first
guiding plates and/or the second guiding plates and/or
the third guiding plate are flat plates, for instance simple
metal sheets.

[0017] This again gives the advantage of a simple pro-
duction and installation process in combination with a
distinct and helpful guidance to the water dropletsin order
to fall down vertically based on a combination of capillary
and gravity forces.

[0018] Inyetanother embodiment, the firstand second
guiding plate and/or the second and third guiding plate
are joined to each other. For instance, this may be real-
ized by a single bent plate, where the two guiding plates
are joined to each other in the corner of the bent plate.
[0019] This gives the advantage of an improved guid-
ance to water droplets, as the water droplets slide down
along the two guiding plates due to a capillary force which
is caused by surface tension. A continuous provision of
the surface tension, which is guaranteed by the joint guid-
ing plates, is advantageous in order to keep the droplet
on sliding smoothly and avoid a stop of motion of the
water droplet.

[0020] In a different advantageous embodiment, the
firstand second guiding plate and/or the second and third
guiding plate are separated from each other by a gap. In
particular, the gap is small enough so that a water droplet
of a given size hanging at an edge of the first or second
guiding plate touches the second or third guiding plate
respectively.

[0021] This gives the advantage that the problem that
might occur with joint guiding plates is avoided, where a
water droplet may remain at the joint corner if an initial
inertial force is smaller than the surface tension. There-
fore, by the gap, water droplets are prevented from re-
maining in such a corner due to a decreased surface
tension. Conversely, if the inertial force is larger than the
surface tension, there is no particular problem because,
due to the inertial force, the water droplet will slide
smoothly even across the gap.
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[0022] Joint and separate guiding plates may also be
combined. For instance, first and second guiding plate
may be joint and a gap may separate second and third
guiding plate, or first and second guiding plate may be
separated by a gap and second and third guiding plate
may be joint.

[0023] In another advantageous embodiment, the dis-
tance between the first guiding plate and the closest, that
is, the corresponding flat tube allows the capillary effect
to force condensed water on the tube, in particular on
the upper side of the tube, to move towards the second
guiding plate.

[0024] This gives the advantage that water on the tube
is removed automatically due to the capillary effect with-
out the necessity for any further actions or devices or
structures.

[0025] In a further advantageous embodiment, in the
intended working condition or intended usage, the main
extension plane of the flat tube (or flat tubes in case of
parallel flat tubes), is the horizontal plane. Accordingly,
in this intended working condition, the main extension
plane of the heat exchanger may be a vertical plane per-
pendicular to the horizontal plane.

[0026] This gives the advantage that capillary and
gravitational forces are particularly suitable for draining
the water from the tubes.

[0027] In another advantageous embodiment, an or-
thogonal projection of the first guiding plate onto the sec-
ond main extension plane as well as an orthogonal pro-
jection of the second guiding plate onto the first main
extension plane does overlap with the second guiding
plate, or the first guiding plate, respectively, to an extent
of less than 5%, preferably less than 1% or not at all,
and/or an orthogonal projection of the second guiding
plate onto the third main extension plane as well as an
orthogonal projection of the third guiding plate onto the
second main extension plane does overlap with the third
guiding plate, or the second guiding plate, respectively,
to an extent of less than 5%, preferably less than 1% or
not at all.

[0028] This gives the advantage that water drops can
be removed or drained from the tube with particularly
high efficiency as the guiding plates cover a wide area
of the tubes.

[0029] The features and combinations of features de-
scribed above, as well as the features and combinations
of features disclosed in the figure description or the fig-
ures alone may not only be used alone or in the described
combination, but also with other features or without some
of the disclosed features without leaving the scope of the
invention. Consequently, embodiments that are not ex-
plicitly shown and described by the figures but that can
be generated by separately combining the individual fea-
tures disclosed in the figures are also part of the inven-
tion. Therefore, embodiments and combinations of fea-
tures that do not comprise all features of an originally
formulated independent claim are to be regarded as dis-
closed. Furthermore, embodiments and combinations of
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features that differ from or extend beyond the combina-
tions of features described by the dependencies of the
claims are to be regarded as disclosed.

[0030] Exemplary embodiments are further described
in the following by means of schematic drawings. There-
in,

Fig. 1 shows a first exemplary embodiment of a heat
exchanger;

Fig.2 shows an additional view on the first embodi-
ment; and

Fig. 3 shows a second exemplary embodiment of a
heat exchanger.

[0031] In the figures, identical or functionally identical

elements have the same reference signs.

[0032] Figure 1 shows a first exemplary embodiment
of a heat exchanger and illustrates the working principle
of a guiding structure with at least two guiding plates in
sections a) -d). Said exemplary heat exchanger 1 com-
prises a plurality of flat tubes 2 in a first row and a plurality
of plate fins 3 arranged in a second row. Therein, the first
row and the second row extend in a main extension plane
of the heat exchanger 1. The main extension plane of
the heat exchanger 1 is arranged perpendicular to the
drawing plane of figure 1, where the first role extends in
the drawing plane and the second role extends perpen-
dicular to the drawing plane. The flat tubes 2 have a lon-
gitudinal direction that extends perpendicularto the draw-
ing plane and a main extension plane that extends per-
pendicular to the drawing plane. In the example present-
ed, first and second row are arranged perpendicular to
each other. For the sake of simplicity, only a part of the
heat exchanger one comprising one single flat tube 2 and
one single plate fin 3 is shown in figure 1. Accordingly,
only one of the plurality of guiding structures 4 that are
used to guide condensed water off the tubes 2, wear
each guiding structure for extends between two plate fins
3 along a corresponding tube 2 is shown in figure 1.
[0033] In the present example, the guiding structure
for comprises a first guiding plate 5 with a first main ex-
tension plane perpendicular to the drawing plane and a
second guiding plate 6 with a second main extension
plane arranged perpendicular to the drawing plane, as
well. Therein, the first main extension plane of the first
guiding plate 5, the first guiding main extension plane, is
tilted with respect to the main extension plane of the flat
tube to around a longitudinal axis or direction of the flat
tube 2 in which direction the heat transfer medium is con-
ducted by a first tilt angle a1 (Fig. 2). The second main
extension plane of the second guiding plate 6, the second
guiding main extension plane, is tilted with respect to the
main extension plane of the flat tube 2 around the longi-
tudinal axis or direction of the flat tube 2 in which direction
the heat transfer medium is conducted by a second tilt
angle a2 (Fig. 2). For the two tilt angles a1, a2, the fol-
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lowing relation holds: 0 degrees < a1 < a2 < 90 degrees.
[0034] So, the two guiding plates 5, 6 are tilted by first
and second tilt angle a1, a2 with respect to an upper
surface 7 of the flat tube 2. Preferably, the upper surface
7 extends horizontally in the intended working conditions
of the heat exchanger 1, i.e. in operation of the heat ex-
changer 1. Consequently, a water droplet 8 may appear
or lay on the upper surface 7 during operation of the heat
exchanger 1 as shown in section a) of figure 1. Said water
droplet 8 is forced to move along the upper surface seven
and thefirstguiding plate 5 into the direction of the second
guiding plate 6 by capillary forces. Hence, the distance
between the first guiding plate 5 and the flat tube 2, in
particular the upper surface 7 of flat tube 2, is chosen
such that the capillary forces necessary for the desired
effect apply for a water droplet of condensed water on
the effective surface structures of first guiding plate 5 and
upper surface 7 in dependence of the chosen material.
The capillary force is symbolized by arrow 9 in section
b) of figure 1. In particular, the distance between the first
guiding plate 5 and upper surface 7 decreases towards
second guiding plate 6. In particular, the distance is big-
ger in an end area of first guiding plate 5 on the far side
from second guiding plate 6 than in another area of the
first guiding plate 5 closer to the second guiding plate 6.
[0035] Due to the surface tension, the water droplet
aid is then moved on the first guiding plate 5 towards the
second guiding plate 6 and further along the second guid-
ing plate six as shown in section c) of figure 1. Here, and
advantageous effect arises when the second guiding
plate 6 is, in contrast to the end portion of the flat tube 2
close to second guiding plate 6, flat (and not curved).
The water droplet 8 then moves along the second guiding
plate 6 due to gravitational forces and finally falls of the
second guiding plate 6 as depicted in section d) of figure
1.

[0036] Figure 2 shows an additional view on the first
embodiment of Fig. 1. Here, to of the flat tubes to our
shown with the respective guiding structures for. At the
upper tube 2, the water droplet 8 is shown in the drainage
path 10, the gap between guiding structure 4 and flat
tube 2, along with two arrows 11, 12illustrating the move-
ment of the water droplet eight. Therein, the first arrow
11 illustrates the effect of the capillary forces, the second
arrow 12 the effect of surface tension and gravitational
force. At the lower tube 2 and the respective guiding
structure 4, the two tilt angles a1, a2 are illustrated. It is
shown that the two tilt angles a1, a2 are measured rela-
tive to the main extension plane of the flat tube 2, which
is perpendicular to the drawing plane in the current ex-
ample. The main extension plane of the flat tube 2 may
be the horizontal plane in the intended working conditions
of the heat exchanger 1.

[0037] Figure 3 shows a second exemplary embodi-
ment of a heat exchanger with respective guiding struc-
tures. In the present example, in addition to the first guid-
ing plate 5 and the second guiding plate 6, a third guiding
plate 11 is part of the respective guiding structures 4.
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Said third guiding plate 11 has a third main extension
plane, which is tilted with respect to the main extension
plane of the flat tube 2 around the longitudinal axis of the
flat tube 2 by a third tilt angle a3, similar to the first and
second guiding plates 5, 6. The third tilt angle a3 fulfils
the condition a2 < a3 < 90 degrees. In the present ex-
ample, the third tilt angle a3 equals 90°. In contrast to
the first embodiment shown in figures 1 and 2, in the
present embodiment, the guiding plates 5, 6, 11 are not
joint, but separated by respective gaps 12, 13. The first
12 is the gap between first guiding plate 5 and second
guiding plate 6, and the second gap 13 is the gap between
the second guiding plate 6 and third guiding plate 11.
[0038] At the upper flat tube 2 in the drawing, the be-
havior of the water droplet 8 is depicted. As in the first
embodiment, the water droplet is moved along the first
guiding plate 5 towards the second guiding plate 6 by
capillary forces. At the end of the first guiding plate 5, as
the gap first 12 is small enough to allow surface forces
to draw the water droplet 8 towards the second guiding
plate 6 and further along it. The water droplet 8 continues
to move along the second guiding plate 6, and is not
stopped by the first gap 12. The first gap 12 allows to
choose the tilt angles a1, a2 more freely, as a narrow
corner, where, in an undesired scenario, the water drop-
let 8 might stop its movement and remain there, is avoid-
ed. This applies, mutatis mutandis, to the second gap
13. Accordingly, only one of the two gaps 12, 13 might
be sufficient for the drainage of the water droplet 8 when
the tilt angles a1, a2, a3 are chosen, in dependence of
the surface structure of the guiding plates, such that the
water droplet 8 will not stop in the corner between the
respective guiding plates 5, 6, 11.

[0039] At the lower flat tube 2 and guiding structure 4,
the respective angles a1, a2, a3 are illustrated. Again,
the tilt angles a1, a2, a3 can be used to describe the
slope or inclination of the respective guiding plates 5, 6,
11 with respect to the surface 7 of the flat tube 2, which
might extend along the horizontal axis when the heat
exchanger 1 is in operation.

Claims
1. A heat exchanger (1), comprising

- a plurality of flat tubes (2) arranged in a first
row in a main extension plane of the heat ex-
changer (1), the flat tubes (2) having a respec-
tive main extension plane and being configured
to conduct a heat transfer medium;

- a plurality of plate fins (3) arranged in a second
row in the main extension plane of the heat ex-
changer (1), where the second row extends in
a direction transverse to the direction of the first
row;

- a plurality of guiding structures (4) for guiding
condensed water (8) off the tubes (2), where
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each guiding structure (4) extends between two
plate fins (3) along a corresponding tube (2);
characterized in that

- each guiding structure (4) comprises at least
afirstguiding plate (5) with a first main extension
plane and a second guiding plate (6) with a sec-
ond main extension plane, where

- the first main extension plane is tilted with re-
spect to the main extension plane of the flat tube
(2) around a longitudinal axis of the flat tube (2)
by a first tilt angle a1; and

- the second main extension plane is tilted with
respect to the main extension plane of the flat
tube (2) around the longitudinal axis of the flat
tube (2) by a second tilt angle a2;

- with 0 degrees < a1 < a2 < 90 degrees.

The heat exchanger (1) of claim 1,

characterized in that

each guiding structure (4) comprises a third guiding
plate (11) with a third main extension plane, where
the third main extension plane is tilted with respect
to the main extension plane of the flat tube (2) around
the longitudinal axis of the flat tube (2) by a third tilt
angle a3, with a2 < a3 < 90 degrees.

The heat exchanger (1) of claim 2,
characterized in that
the third tilt angle a3 is 90 degrees.

The heat exchanger (1) of any of the preceding
claims,

characterized in that

the difference between the first tilt angle a1 and the
second tilt angle a2 and/or between the second tilt
angle a2 and the third tilt angle a3 is at least 2, 5,
10, 20, or 40 degrees.

The heat exchanger (1) of any of the preceding
claims,

characterized in that

the first guiding plate (5) and/or the second guiding
plate (6) and/or the third guiding plate (11) are flat
plates.

The heat exchanger (1) of any of the preceding
claims,

characterized in that

the first and second guiding plates (5, 6) and/or the
second and third guiding plates (6, 11) are joined to
each other.

The heat exchanger (1) of any of the claims 1 to 5,
characterized in that

the first and second guiding plates (5, 6) and/or the
second and third guiding plates (6, 11) are separated
from each other by a gap.
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10.

The heat exchanger (1) of any of the preceding
claims,

characterized in that

the distance between the first guiding plate (5) and
the closest flat tube (2) allows the capillary effect to
force condensed water (8) on the tube (2) to move
towards the second guiding plate (6).

The heat exchanger (1) of any of the preceding
claims,

characterized in that,

in the intended working conditions, the main exten-
sion plane of the flat tube (2) is the horizontal plane.

The heat exchanger (1) of any of the preceding
claims,

characterized in that

an orthogonal projection of the first guiding plate (5)
on the second main extension plane does overlap
with the second guiding plate (6) to an extent of less
than 5%, preferably less than 1% or not at all, and/or
an orthogonal projection of the second guiding plate
(6) on the third main extension plane does overlap
with the third guiding plate (11) to an extent of less
than 5%, preferably less than 1% or not at all.
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