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Fig 1

Title: A HEAT EXCHANGER

(57) Abstract: A heat exchanger comprises a casing (1) forming a channel
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(2) for flue gases, and a tube arrangement (10) for a fluid to be heated by the
flue gases. The tube arrangement comprises four tubes (11-14) provided in
the channel (2) for conveying the fluid. The tubes comprises a respective hel -
ical coil having a longitudinal center axis, a plurality of turns and a default
pitch. A soot blowing device (30) comprises a first ejection pipe (31) having
a plurality of nozzle openings (32) for ejecting a cleaning medium onto the
tubes. The first intermediate ejection pipe is provided at an intermediate pos-
ition in the helical coil of the tubes between two adjacent turns of the helical
coil of the tubes.
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A heat exchanger
TECHNICAL FIELD OF THE INVENTION

The present invention refers to a heat exchanger generally for
heating a fluid by flue gases. Such heat exchangers comprise
apparatuses frequently referred to as boilers, economizers,
superheaters etc. More specifically, the present invention refers
to a heat exchanger comprising

a casing forming a channel for flue gases, wherein the channel
has a longitudinal center axis,

a tube arrangement for a fluid to be heated by the flue gases,
wherein the tube arrangement comprises a first tube provided in
the channel and configured to convey the fluid, wherein the first
tube comprises a helical coil having a longitudinal center axis, a
plurality of turns and a default pitch, and wherein the first tube
comprises a fluid inlet end and a fluid outlet end, and

a soot blowing device comprising a first ejection pipe having a
plurality of nozzle openings in a pipe wall and being configured
to permit ejection of a cleaning medium onto the first tube.

BACKGROUND OF THE INVENTION AND PRIOR ART

A boiler typically comprises a vessel and a tube arrangement
inside the vessel through which a fluid to be heated flows. For
heating the fluid, hot gases, such as flue gases resulting from
combustion of fuel, may be fed through the vessel. The flue
gases resulting from combustion of various oils, such as MDO,
Marine Diesel Oil, and HFO, Heavy Fuel Oil, may contain a high
amount of impurities. When such flue gases are fed through the
vessel, the impurities in the flue gases tend to stick to the tubes
inside the vessel. When the impurities build up on the tubes, the
heat transfer from the flue gases to the fluid to be heated is
deteriorated.
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To overcome this problem, it is known to provide so-called soot
blowers in the vessel in order to remove the impurities from the
tubes, i.e. to clean the boiler.

US-4,346,674 discloses an economizer for use in recovering
heat from flue gases. The economizer comprises a housing with
a flue gas passage therethrough and a helically wound heat
transfer coil positioned in the flue gas passage for placing a
heat transfer fluid in a heat exchange relation with the flue gas
passing through the flue gas passage where the heat transfer
coil defines a generally vertically extending central opening
therethrough. A soot blower assembly with an elongate soot
blower lance is rotatably mounted in the coil central opening for
directing a pressurized cleaning fluid over the heat transfer coil
to periodically clean it.

A disadvantage of the solution of US-4,346,674 is that only the
inner coil closest to the soot blower will be directly exposed to
the soot blower. Furthermore, the outer side of the inner coll,
will be protected from the soot blower, and thus harder to
remove impurities from.

US-4,351,277 discloses an economizer of the type having a
vertically extending cylindrical casing in which is mounted a
plurality of spiral coils arranged in parallel to each other in
concentric relation with respect to the central vertical axis of the
cylindrical casing. The spiral coils are in the form of finned
tubes. A heat exchange fluid is conducted through the spiral
coils whereby the coils can extract heat from exhausted gases
passing upwardly through the economizer from a boiler. A soot
blower is mounted in the casing below the spiral coils. The soot
blower includes a pair of horizontally disposed structural tubular
members arranged across the casing adjacent to the bottom
thereof.
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A disadvantage of the economizer of US-4,351,277 is the
difficulty to reach all the turns of the coils, especially the upper
turns of the coils.

JP-9-287889 discloses a heat exchanger comprising a casing
and two concentric helical coils for a fluid to be heated. The
coils are provided in the casing, one within the other. The heat
exchanger comprises a soot blower comprising three vertical
pipes extending between the two coils and comprising nozzle
openings.

A disadvantage of the heat exchanger of JP-9-287889 is that the
arrangement of the vertical pipes in the tube arrangement
requires a certain radial distance between the inner coil and the
outer coil.

Thus, an efficient cleaning of heat exchangers having one or
more tubes formed as helical coils is problematic. The problem
becomes even larger if two or more helical coils are provided in
the heat exchanger.

SUMMARY OF THE INVENTION

The object of the present invention is to provide a heat
exchanger as defined above provided with an efficient and
reliable soot blowing device.

This object is achieved by the heat exchanger initially defined,
characterized in that the first ejection pipe is provided at an
intermediate position in the helical coil of the first tube between
two adjacent turns of the helical coil of the first tube.

Such an ejection pipe will permit an efficient cleaning of the tube
or tubes. By inserting the first ejection pipe of the soot blowing
device between two adjacent turns of the helical coil of the first
tube, the cleaning medium may be ejected in parallel with the
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flow direction of flue gases and in-line with the helical coil of the
first tube. A large cleaning effect may be achieved for the whole
helical coil and for all helical coils in the case of more than one
helical coil.

The first ejection pipe may extend in parallel with a plane being
transversal to the longitudinal center axis of the helical coil of
the first tube, especially perpendicularly to the longitudinal
center axis of the helical coil of the first tube.

The longitudinal center axis of the helical coil of the first tube
may be parallel with the longitudinal center axis of the channel.
Furthermore, the helical coil of the first tube may extend
concentrically with the longitudinal center axis of the channel.
Thus, the helical coil of the first tube may enclose the
longitudinal center axis of the channel.

The helical coil of the first tube, or more tubes, may have a
circular cylindrical shape. However, the helical coil may also
have other shapes, such as an oval shape, a conical shape, a
polygonal shape with rounded corners etc.

The intermediate position may be any position between two
adjacent turns between the fluid inlet end and the fluid outlet
end. For instance, the intermediate position may be in the
middle of the helical coil of the first tube. However, the
intermediate position may also be more closely to one of the
fluid inlet and fluid outlet ends and thus more remote from the
other of the fluid inlet and fluid outlet ends.

The first ejection pipe may comprise nozzle openings turned
towards both the fluid inlet end and the fluid outlet end of the
first tube. In such a way, all turns of the first tube may be
efficiently cleaned by the soot blowing device.
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The cleaning medium may be one or a combination of water,
steam, pressurized gas, for instance air.

According to an embodiment of the invention, said two adjacent
turns define an increased pitch being larger than the default
pitch. Consequently, the distance between said two adjacent
turns is longer than the distance between adjacent turns for the
rest of the helical coil, or at least for the majority of the rest of
the helical coil. For instance, the increased pitch may be about
three times the default pitch.

By means of the increased pitch, sufficient space is created in
the helical coil to house the first ejection pipe of the soot
blowing device.

According to a further embodiment of the invention, the heat
exchanger comprises a support device securing the position of
at least one of the two adjacent turns. With such a support
device any possible weakening of the helical coil of the first tube
at the position of the first ejection pipe may be avoided.

Moreover, the support device may secure the position of each of
the two adjacent turns.

According to a further embodiment of the invention, the support
device secures said increased pitch, i.e. the longer distance
between said two adjacent turns of the helical coil of the first
tube.

According to a further embodiment of the invention, the support
device comprises a number of primary elements engaging the
helical coil of the first tube between said adjacent two turns in
order to secure said increased pitch.

According to a further embodiment of the invention, the support
device comprises secondary elements engaging the helical coil
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of the first tube to secure the default pitch. Consequently, the
secondary elements of the support device may engage the
helical coil of the first tube at positions remote from said
adjacent two turns of the helical coil.

According to a further embodiment of the invention, the support
device comprises a number of elongated bars extending in
parallel with the longitudinal center axis of the helical coil of the
first tube, wherein each of the elongated bars comprises one of
the primary elements being attached to and extending from the
respective elongated bar. For example, the support device may
comprise at least three such elongated bars, in particular three
elongated bars for each tube. The elongated bars of the first
tube may for example be provided equidistantly, e.g. at an
angular distance of 120° from each other in the case of three
bars for each tube.

The primary elements may extend radially inwardly from the
respective elongated bar, which thus is provided outside the first
tube. However, the primary elements may also extend radially
outwardly from the respective elongated bar, which then is
provided radially inside the first tube.

According to a further embodiment of the invention, each of the
elongated bars comprises a plurality of the secondary elements
being attached to and extending from the respective elongated
bar to engage a respective turn of the helical coil of the first
tube.

Preferably, the secondary elements extend in the same direction
as the primary elements.

According to a further embodiment of the invention, the nozzle
openings of the first ejection pipe are turned towards at least
one of the fluid inlet end and the fluid outlet end of the first tube.
The first ejection pipe may comprise nozzle openings turned
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both towards the fluid inlet end of the tube and towards the fluid
outlet end of the first tube.

According to a further embodiment of the invention, the first
ejection pipe extends at least partly around the longitudinal
center axis of the helical coil of the first tube and at least partly
along said two adjacent turns of the helical coil of the first tube.
The first ejection pipe may thus extend around the longitudinal
center axis of the helical coil of the first tube, either a whole
round, i.e. 360°, or as a part of a round, such as more than
180°, preferably more than 220° more preferably more than
260°.

The first ejection pipe may also extend less than 180° around
the longitudinal center axis of the helical coil of the first tube.

According to a further embodiment of the invention, the soot
blowing device comprises a further ejection pipe having a
plurality of nozzle openings in a pipe wall and being configured
to permit ejection of a cleaning medium onto the first tube. With
such a further ejection pipe, a first tube comprising a longer
helical coil may be efficiently cleaned.

According to a further embodiment of the invention, the further
ejection pipe is provided at one of the fluid inlet and fluid outlet
ends of the first tube, wherein the nozzle openings of the further
ejection pipe are directed towards the other of the fluid inlet and
fluid outlet ends of the first tube.

The soot blowing device may also comprise a still further
ejection pipe so that one ejection pipe may be provided at each
of the fluid inlet and fluid outlet ends and one ejection pipe may
be provided at an intermediate position in the coil as defined
above.
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It is also to be noted that more than one ejection pipe may be
provided, each at a different intermediate position in the coil of
the first tube, if so required due to, for instance, the length of
the helical coil.

According to a further embodiment of the invention, the tube
arrangement comprises a second tube provided in the channel
and configured to convey the fluid, wherein the second tube
comprises a helical coil having a plurality of turns and a default
pitch, wherein the second tube comprises a fluid inlet end and a
fluid outlet end, and wherein the first ejection pipe is provided
between two adjacent turns of the helical coils.

The longitudinal center axis of the helical coil of the second tube
may be parallel with the longitudinal center axis of the channel
and with the longitudinal center axis of the helical coil of the first
tube. Thus, the helical coil of the second tube may enclose the
longitudinal center axis of the channel.

Thus, two or more tubes may be efficiently cleaned by means of
one ejection pipe provided in an intermediate position as defined
above.

According to a further embodiment of the invention, the helical
coils of the first and second tubes extend concentrically with
respect to the longitudinal center axis of the helical coil of the
first tube.

According to further embodiments of the invention, the support
device comprises three elongated bars for the helical coil of
each of the tubes.

Alternatively, the primary elements and the secondary elements
may be adapted to support the helical coil of all tubes. For
instance, the primary element and the secondary element may
then have a length across the radial distance of all tubes.
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BRIEF DESCRIPTION OF THE DRAWINGS

The present invention is now to be explained more closely
through a description of different embodiments and with
reference to the drawings attached hereto.

Fig 1 discloses schematically a partly sectional side view
of a heat exchanger according to a first embodiment
of the invention.

Fig 2 discloses schematically a cross sectional view along
the line II-1l in Fig 1.

Fig 3 discloses schematically a side view of a tube
arrangement in the heat exchanger in Fig 1.

Fig 4 discloses schematically another side view of the tube

arrangement in the heat exchanger in Fig 1.
DETAILED DESCRIPTION OF DIFFFERENT EMBODIMENTS

With reference to Figs 1-4, a heat exchanger according to a first
embodiment of the invention is disclosed. The heat exchanger
comprises a casing 1 forming a channel 2 for flue gases. The
heat exchanger also comprises a tube arrangement 10 for a fluid
to be heated by the flue gases. The tube arrangement 10 is
provided in the channel 2 as can be seen in Figs 1 and 2.

In the first embodiment, the heat exchanger comprises or
constitutes a boiler, economizer, superheater or the like. It is to
be noted that the invention is not limited to these kinds of heat
exchangers, but the invention may also be applied to other kinds
of heat exchangers.

Furthermore, the heat exchanger comprises an outer shell 3
enclosing the casing 1. An interspace is provided between the
casing 1 and the outer shell 3. An insulation 4 is provided in the
interspace.
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The casing 1 comprises an inlet 5 for the flue gases to the
channel 2, and an outlet 6 for the flue gases from the channel 2.
The channel 2 has a longitudinal center axis x, which extends
through the inlet 5 and the outlet 6. The flue gases may thus
pass through the channel 2 via the inlet 5 and out through the
outlet 6.

Furthermore, the heat exchanger comprises a first connection
element 7 at the inlet 5 to permit attachment to further
equipment, for instance a burner of a boiler. The heat exchanger
also comprises a second connecting element 8 at the outlet 6 for
connection to further equipment, for instance an economizer or
an exhaust gas duct. In the embodiments disclosed, the first and
second connecting elements 7 and 8 comprise a respective
flange.

In the embodiments disclosed, the tube arrangement 10
comprises four tubes 11, 12, 13, 14 provided in the channel 2
and configured to convey the fluid, see in particular Fig 2.

The tubes 11-14 may optionally be provided with fins or other
surface enlarging elements. Especially in Fig 4, it is indicated
that the tubes 11-14 may be provided with fins or other surface
enlarging elements. Fins are shown on the tubes 11-14 to the
right in Fig 4 on the uppermost turn and on the lowermost turn of
the tubes 11-14.

Each tube 11-14 of the tube arrangement 10 comprises, or is at
least partly formed as, a helical coil having a plurality of turns
and a default pitch Pp, or distance between adjacent turns. Each
tube 11-14 has a longitudinal center axis x’, see Figs 3 and 4,
being concentric with the longitudinal center axis x. The tubes
11-14 are arranged one within the other as can be seen from
Figs 1-4.
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In the embodiments disclosed, the helical coils of the tubes 11-
14 have a circular cylindrical shape. However, the helical coils
may also have other shapes, such as an oval shape, a conical
shape, a polygonal shape with rounded corners etc.

The tube arrangement 10 also comprises an inlet member 15 for
the fluid to be heated and an outlet member 16 for the heated
fluid, see especially Fig 4. The inlet member 15 is connected to
a fluid inlet end of the tubes 11-14. The outlet member 16 is
connected to a fluid outlet end of the tubes 11-14. The fluid to
be heated is thus conveyed through the tubes 11-14, in via the
inlet member 15 and out via the outlet member 16.

It is to be noted that the tube arrangement 10 could comprise
another number of tubes than four, for instance only one tube,
or two, three, five, six, seven, eight or even more tubes.

As can be seen in Figs 1, 3 and especially Fig 4, there is an
increased pitch Py, or increased distance, between two adjacent
turns at an intermediate position in the helical coils of the tubes
11-14. The increased pitch P, is greater, or significantly greater,
than the default pitch Pp.

The heat exchanger also comprises a support device 19
securing the position of the tubes 11-14. Especially, the support
device 19 is provided to secure the increased pitch P, at the
intermediate position, i.e. to support at least one of the two
adjacent turns of the helical coil of the tubes 11-14.

In the embodiments disclosed, the support device 19 comprises
three elongated bars 20 for each of the tubes 11-14.
Consequently, in the embodiments disclosed the support device
19 comprises 12 elongated bars 20 as can be clearly seen in Fig
2. Each elongated bar 20 comprises a primary element 21,
which is attached to and extends from the respective elongated
bar 20. The primary element 21 secures the increased pitch
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between the two adjacent turns of the helical coil of the
respective tube 11-14. As can be seen in Figs 1 and 4, there is
a small distance between the tubes 11-14 and the primary
element 21. This is due to the fact that the fins are not shown in
the figures at the two adjacent turns of the tubes 11-14. With the
fins, one of the two adjacent turns of the helical coil of the tubes
11-14 rests on the primary element 21.

Furthermore, each of the elongated bars 20 comprises a
plurality of secondary elements 22, which are attached to and
extend from the respective elongated bar 20. Each secondary
element 22 secures the default pitch Pp between adjacent turns
of the rest of the helical coils of the tubes 11-14. As can be seen
in Figs 1 and 4, there is a small distance also between the tubes
11-14 and the secondary elements 22 except for the uppermost
turn and the lowermost turn of the tubes 11-14, where the fins
are shown and where it thus can be seen that two of the
secondary elements 22 engage a turn of the helical coil of the
tubes 11-14.

Each elongated bar 20 comprises a flat bar extending in parallel
with the longitudinal center axis x’ of the helical coils of the
tubes 11-14, see especially Fig 4. From the elongated bar 20,
the primary element 21 and the secondary elements 22 extends
radially inwardly. The primary element 21 and the secondary
elements 22 of each elongated bar 20 are formed by a
respective plate attached to the flat bar and extending
perpendicularly, or substantially perpendicularly, from the bar 20
and to the longitudinal center axis x’.

Furthermore, the heat exchanger comprises a central casing 25
extending in parallel with the longitudinal center axis x from the
inlet 5 to the outlet 6. The central casing 25 is disclosed in Fig 2
only. The central casing 25 encloses a bypass channel for the
flue gases when they are to bypass the tubes 11-14. A valve 26
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is provided in the central casing 25 for opening or closing the
bypass channel.

Furthermore, the heat exchanger comprises a soot blowing
device 30 for cleaning the tubes 11-14, and the possible fins
provided on the tubes 11-14. The soot blowing device 30
comprises a first ejection pipe 31, which is provided in the
above mentioned intermediate position between said two
adjacent turns of the helical coil of the tubes 11-14. The first
ejection pipe 31 comprises a plurality of nozzle openings 32 in a
pipe wall of the first ejection pipe 31. The first ejection pipe 31
is configured to eject a cleaning medium onto the tubes 11-14
and the possible fins of the tubes 11-14.

In the embodiments disclosed, the nozzle openings 32 of the
intermediate ejection pipe 31 are turned towards both the fluid
inlet end and the fluid outlet end of the tubes 11-14.

The first ejection pipe 31 extends transversally to the
longitudinal center axis x’ along said two adjacent turns of the
helical coil of the tubes 11-14, i.e. here along an essentially
circular path. In particular, the first ejection pipe extends
perpendicularly to the longitudinal center axis x’.

The first ejection pipe 31 extends around the longitudinal center
axis x’, as a part of a round, as can be seen in Fig 2. For
instance, the part of the round may be more than 180°,
preferably more than 220°, more preferably more than 260°.

The nozzle openings 32 are evenly distributed on the
intermediate ejection pipe 31.

The soot blowing device 30 also comprises a further ejection
pipe 33 provided between the fluid inlet end of the tubes 11-14
and the outlet 6, see Figs 1 and 2. Also the further ejection pipe
33 comprises nozzle openings 32 in a pipe wall of the further
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ejection pipe 33. The nozzle openings 32 are directed towards
the tubes 11-14. The further ejection pipe 33 has no nozzle
openings directed in an opposite direction. The nozzle openings
32 are also for the further ejection pipe 33 evenly distributed on
the further ejection pipe 33 as can be seen in Fig 2.

Furthermore, the soot blowing device 30 comprises a further
ejection pipe 34 provided between the fluid outlet end of the
tubes 11-14 and the inlet 5. Also the further ejection pipe 34
comprises nozzle openings 32 in a pipe wall of the further
ejection pipe 34. The nozzle openings 32 are directed towards
the tubes 11-14. No nozzle openings are directed in the
opposite direction.

The soot blowing device 30 comprises a source 35 containing
the cleaning medium. The cleaning medium may be one or a
combination of water, steam, pressurized gas, for instance air.

The soot blowing device 30 is configured to permit supply of the
cleaning medium from the source 35 to the ejection pipes 31, 33
and 34 for being ejected through the nozzle openings 32
towards the tubes 11-14 and the possible fins provided on the
tubes 11-14.

The three ejection pipes 31, 33 and 34 have similar
configuration except for the direction of the nozzle openings 32
The three ejection pipes 31, 33 and 34 extend in parallel with
plane being transversal to the longitudinal center axis x’,
especially being perpendicular to the longitudinal center axis x’.

In the embodiments disclosed three ejection pipes 31, 33 and 34
are thus disclosed. It should be noted, that depending on the
circumstance, for instance the size of the heat exchanger and
thus the length or height of the tube arrangement 10, the
number of ejection pipes may vary. Especially only one
intermediate ejection pipe 31 may be sufficient. Alternatively,
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the one intermediate ejection pipe 31 may be combined with one
of the two further ejection pipes 33.

It is also possible to provide more than one intermediate
ejection pipe 31 in the tube arrangement 10, wherein the tube
arrangement may comprise a further intermediate position with
an increased pitch P.

The present invention is not limited to the embodiments
disclosed but may be varied and modified within the scope of
the following claims.
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Claims

1. A heat exchanger comprising

a casing (1) forming a channel (2) for flue gases, wherein the
channel (2) has a longitudinal center axis (x),

a tube arrangement (10) for a fluid to be heated by the flue
gases, wherein the tube arrangement (10) comprises a first tube
(11-14) provided in the channel (2) and configured to convey the
fluid, wherein the first tube (11-14) comprises a helical coil
having a longitudinal center axis (x’), a plurality of turns and a
default pitch (Pp), and wherein the first tube (11-14) comprises a
fluid inlet end and a fluid outlet end, and

a soot blowing device (30) comprising a first ejection pipe (31)
having a plurality of nozzle openings (32) in a pipe wall and
being configured to permit ejection of a cleaning medium onto
the first tube (11-14),

characterized in that the first ejection pipe (31) is provided at
an intermediate position in the helical coil of the first tube (11-
14) between two adjacent turns of the helical coil of the first
tube (11-14).

2. A heat exchanger according to claim 1, wherein said two
adjacent turns define an increased pitch (P)) being larger than
the default pitch (Pp).

3. A heat exchanger according to any one of claims 1 and 2,
wherein the heat exchanger comprises a support device (19)
securing the position of at least one of the two adjacent turns.

4. A heat exchanger according to claims 2 and 3, wherein the
support device (19) secures said increased pitch (P)).

5. A heat exchanger according to claim 4, wherein the
support device (19) comprises a number of primary elements
(21) engaging with the helical coil of the first tube (11-14)
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between said adjacent two turns in order to secure said
increased pitch (P)).

6. A heat exchanger according to claim 5, wherein the
support device (19) comprises secondary elements (22)
engaging the helical coil of the first tube (11-14) to secure the
default pitch (Pp).

7. A heat exchanger according to claim 6, wherein the
support device (19) comprises a number of elongated bars (20)
extending in parallel with the longitudinal center axis (x’) of the
helical coil of the first tube (11-14), and wherein each of the
elongated bars (20) comprises one of the primary elements (21)
being attached to and extending from the respective elongated
bar (20).

8. A heat exchanger according to claim 7, wherein each of
the elongated bars (20) comprises a plurality of the secondary
elements (22) being attached to and extending from the
respective elongated bar (20) to engage a respective turn of the
helical coil of the first tube (11-14).

9. A heat exchanger according to any one of the preceding
claims, wherein the nozzle openings (32) of the first ejection
pipe (31) are turned towards at least one of the fluid inlet end
and the fluid outlet end of the first tube (11-14).

10. A heat exchanger according to any one of the preceding
claims, wherein the first ejection pipe (31) extends at least
partly around the longitudinal center axis (x’) of the helical coil
of the first tube (11-14) and at least partly along said two
adjacent turns of the helical coil of the first tube (11-14).

11. A heat exchanger according to any one of the preceding
claims, wherein the soot blowing device (30) comprises a further
ejection pipe (33, 34) having a plurality of nozzle openings (32)



10

15

20

25

30

WO 2016/193097 PCT/EP2016/061801

18

in a pipe wall and being configured to permit ejection of a
cleaning medium onto the first tube (11-14).

12. A heat exchanger according to claim 11, wherein the
further ejection pipe (33, 34) is provided at one of the fluid inlet
and fluid outlet ends of the first tube (11-14), and wherein the
nozzle openings (32) of the further ejection pipe (33, 34) are
directed towards the other of the fluid inlet and fluid outlet ends
of the first tube (11-14).

13. A heat exchanger according to any one of the preceding
claims,

wherein the tube arrangement comprises a second tube (11-14)
provided in the channel (2) and configured to convey the fluid,
wherein the second tube (11-14) comprises a helical coil having
a plurality of turns and a default pitch (Pp), and wherein the
second tube (11-14) comprises a fluid inlet end and a fluid outlet
end, and

wherein the first ejection pipe (31) is provided between two
adjacent turns of the helical coil of the second tube (11-14).

14. A heat exchanger according to claim 13, wherein the
helical coils of the first and second tubes (11-14) extend
concentrically with respect to the longitudinal center axis (x’) of
the helical coil of the first tube (11-14).
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