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(54) Heat exchanger with cleaning device

(57) The invention relates to a heat exchanger for
exchanging heat between a gas, such as flue gas, and
a fluid comprising:
- a flue gas channel;
- a fluid conducting, coil shaped pipe arranged in the flue
gas channel, wherein the axis of the coil shaped pipe

extends, in use, substantially vertical and in gravitational
direction; and
- spraying means arranged above the coil shaped pipe,
which spraying means have at least one nozzle directed
towards the coil shaped pipe to spray cleaning fluid on
the coil shaped pipe.
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Description

[0001] The invention relates to a heat exchanger for
exchanging heat between a gas, such as flue gas, and
a fluid comprising:

- a flue gas channel;
- a fluid conducting, coil shaped pipe arranged in the

flue gas channel, wherein the axis of the coil shaped
pipe extends, in use, substantially vertical and in
gravitational direction.

[0002] Such a heat exchanger is for example known
from US 4407237. This known heat exchanger has a coil
shaped pipe arranged in a vertical, cylindrical flue gas
channel. At the axial center of the coil shaped pipe, a
tube is arranged, which is supplied with a cleaning fluid.
The wall of the tube is provided with a plurality of openings
such that cleaning fluid can be sprayed radially from the
tube onto the coil shaped pipe. The tube is further driven
to rotate around the axial axis, such that the spray of
cleaning fluid evenly covers the coil shaped pipe.
[0003] Besides the complexity of the driven spray tube,
this heat exchanger according to the prior art sprays in
radial direction onto the coil shaped pipe. As a result, the
dust and ash particles are sprayed from the coil shaped
tube against the cylindrical wall of the heat exchanger,
where the particles could again cake to the wall.
[0004] Furthermore a substantial amount of water is
needed to clean the coil shaped pipe. The water only
passes a single pipe and then is collected for the most
part against the cylindrical wall.
[0005] Another disadvantage of the known heat ex-
changer is that the flue gases cannot be too hot, as oth-
erwise the gearbox used to drive the spray tube will fail
due to excessive heat.
[0006] Depending on the entry temperature of the fluid
in the coil shaped pipe, condensation could occur on the
coil shaped pipe. This condensation will take some of the
ash and dust particles along. However, if the fluid needs
to be heated to higer temperatures, for example above
60°C, then at least part of the coil shaped pipe will be at
such a high temperature, that condensation no longer
occurs. At this part of the heat exchanger, dust and ash
particles will still accumulate on the coil shaped pipe.
[0007] It is an object of the invention to provide a heat
exchanger in which the above mentioned disadvantage
are reduced or even removed.
[0008] This object is achieved with a heat exchanger
according to the preamble, which is characterized by
spraying means arranged above the coil shaped pipe,
which spraying means have at least one nozzle directed
towards the coil shaped pipe to spray cleaning fluid on
the coil shaped pipe.
[0009] The advantage of arranging the spraying
means above the coil shaped pipe is that the water
sprayed on top of the upper winding of the pipe will flow
along all the other windings taking along the dust and

ash particles. The water with the particles can then be
collected at the bottom.
[0010] Another advantage is that the water will have
the time during its way along the windings to effectively
exchange heat with the flue gas and the fluid within the
coil shaped pipe.
[0011] In an embodiment of the heat exchanger ac-
cording to the invention the spraying means comprise an
arm rotatably arranged around the axis of the coil shaped
pipe and the at least one nozzle is arranged on the arm
distal from the rotation point of the arm.
[0012] With the rotating arm, the cleaning fluid can be
distributed over the circular top side of the coil shaped
pipe.
[0013] Preferably, the arm is elongate and extends on
both sides of the rotation point of the arm. This ensures
that the arm is balanced with respect to the rotation point
of the arm.
[0014] In a preferred embodiment of the heat exchang-
er according to the invention, the arm comprises an ex-
pansion chamber arranged near the rotation point of the
arm and a conduit extending from the expansion cham-
ber to the at least one nozzle.
[0015] The arm will be arranged within the flow of the
flue gas, as the arm is arranged above the coil shaped
pipe. As a result the arm will be heated to high temper-
atures. As soon as cleaning fluid, such as water, enters
the arm, the water will be heated and steam will be gen-
erated. This steam will propel the water out of the at least
one nozzle and will hit the upper winding of the coil
shaped pipe at a substantial speed, to achieve a good
cleaning action.
[0016] By having an expansion chamber within the
arm, sufficient space is available for generation of steam.
[0017] Another embodiment of the heat exchanger ac-
cording to the invention further comprises a cleaning fluid
supply line and the arm is rotatably arranged around a
free end of the cleaning fluid supply line.
[0018] When the arm is rotatably arranged around the
free end of the cleaning fluid supply line, the supply line
can be stationary, while with suitable sealing, the clean-
ing fluid can be provided to the arm.
[0019] Preferably, the cleaning fluid supply line com-
prises a valve for intermittently opening and closing the
supply line. With the valve, the supply of cleaning fluid
can be activated at certain periods, such that the coil
shaped pipe is cleaned at regular intervals.
[0020] Yet another embodiment of the heat exchanger
according to the invention further comprises a drain gut-
ter arranged underneath the rotatable arm and at least
extending underneath the rotation point of the arm.
[0021] Due to the high temperatures of the flue gas the
arm will be heated considerably. This will require costly
seals to ensure a liquid tight connection between a clean-
ing fluid supply line and the arm. If such a connection is
not liquid tight, some of the fluid will enter the flue gas
channel, where the fluid will be evaporated causing a
reduction in the efficiency of the heat exchanger. The
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dripping fluid could also cause a burner to get extin-
guished.
[0022] Now by arranging a drain gutter, any leaking
fluid can be directed to a position within the heat exchang-
er, where the fluid can be beneficial. For example, the
leaking fluid can directed to the top of the coil shaped
pipe, such that the fluid can contribute to the cleaning
action.
[0023] In still a further embodiment of the heat ex-
changer according to the invention the at least one nozzle
has at least a direction component tangential to the ro-
tation point of the arm.
[0024] When cleaning liquid is supplied to the arm and
exits the arm via the at least one nozzle, the tangential
direction component of the exiting cleaning fluid will en-
sure that the arm will rotate and causing the cleaning
fluid to be distributed evenly of the coil shaped pipe.
[0025] In a further embodiment of the heat exchanger
according to the invention the spraying means comprise
a fluid supply line arranged above the coil shaped pipe
and having a number of spaced apart nozzles in fluid
connection with the fluid supply line.
[0026] Instead of a rotating arm, one could also provide
a ring shaped fluid supply line above the coil shaped pipe
with which a number of nozzles are provided with clean-
ing fluid.
[0027] Preferably, the flue gas channel comprises two
concentric, cylindrical walls arranged around the coil
shaped pipe.
[0028] These and other features of the invention will
be elucidated in conjunction with the accompanying
drawings.

Figure 1 shows a schematic cross-sectional view of
a first embodiment of the heat exchanger according
to the invention.
Figure 2 shows a variant of the embodiment of figure
1.

[0029] Figure 1 shows an embodiment of a heat ex-
changer 1 according to the invention. The heat exchang-
er 1 has a flue gas channel 2, which is bordered by an
outer, cylindrical wall 3 and an inner cylindrical wall 4.
The inner cylindrical wall 4 is hollow, such that a fluid,
like water can be held in the hollow wall 4.
[0030] The heat exchanger 1 has further a coil shaped
pipe 5 arranged in the flue gas channel 2. This coil shaped
pipe 5 has an inlet opening 6, through which a fluid is
supplied. The outlet opening 7 of the coil shaped pipe 5
is connected to the hollow inner wall 4.
[0031] When hot flue gases F enter the heat exchanger
1 axially along the inner wall 4, the gases F are guided
to the top, where they enter the flue gas channel 2 and
flow along the coil shaped pipe 5 to heat the fluid flowing
through the coil. This heated fluid can for example be
used for a boiler system or central heating system.
[0032] Above the coil shaped pipe 4, a rotating arm 8
is arranged. This arm 8 rotates around the free end 9 of

a cleaning fluid supply line 10. The arm 8 has a central
box-like part 11 and conduit parts 12 on which nozzles
13 are arranged. The box-like part 11 is heated by the
flue gases F flowing past the arm 8 into the flue gas chan-
nel 2. When a cleaning fluid C is fed via the supply line
10 into the box-like part 11, the fluid C will evaporate and
provide a pressure build, which will force part of the liquid
fluid via the conduit parts out of the nozzles 13. The liquid
fluid C is then sprayed on the top winding of the coil
shaped pipe 5 to clean any build up dust and ash parti-
cles.
[0033] The cleaning fluid C will then flow along the sub-
sequent windings of the coil shaped pipe 5 towards the
bottom of the flue gas channel.
[0034] The cleaning fluid C together with the particles
can then be collected at the outlet 14 of the flue gas chan-
nel 2. The cleaning fluid C can be filtered and then be
reused, or the cleaning fluid C together with the particles
can be drained. In the later case, it is of advantage to
drain the fluid C in a pulsed manner, such that the parti-
cles do not have time to settle.
[0035] As the arm 8 is heated to high temperatures, it
can be difficult to provide a liquid tight seal at the rotation
point of the arm 8 around the free end 9 of the supply
line 10. In order to avoid costly seals, a drain gutter 15
is arranged under the free end 9 and guides any leaked
fluid towards the top of the coil shaped pipe 5.
[0036] Figure 2 shows a variant 20 of the embodiment
of figure 1. The same features have been designated
with the same reference signs.
[0037] Instead of a rotatable arm 8, as shown in the
embodiment 1 of figure 1, a circular fluid supply line 21
is arranged above the coil shaped pipe 5. The supply line
21 is connected to the free end 9 of the cleaning fluid
supply line 10. Along the length of the circular fluid supply
line 21 a number of spaced apart nozzles 22 is arranged,
such that cleaning fluid is sprayed over the circumference
of the top side of the coil shaped pipe 5.

Claims

1. Heat exchanger for exchanging heat between a gas,
such as flue gas, and a fluid comprising:

- a flue gas channel;
- a fluid conducting, coil shaped pipe arranged
in the flue gas channel, wherein the axis of the
coil shaped pipe extends, in use, substantially
vertical and in gravitational direction;
characterized by
spraying means arranged above the coil shaped
pipe, which spraying means have at least one
nozzle directed towards the coil shaped pipe to
spray cleaning fluid on the coil shaped pipe.

2. Heat exchanger according to claim 1, wherein the
spraying means comprise an arm rotatably arranged
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around the axis of the coil shaped pipe and wherein
the at least one nozzle is arranged on the arm distal
from the rotation point of the arm.

3. Heat exchanger according to claim 2, wherein the
arm is elongate and extends on both sides of the
rotation point of the arm.

4. Heat exchanger according to claim 2 or 3, wherein
the arm comprises an expansion chamber arranged
near the rotation point of the arm and a conduit ex-
tending from the expansion chamber to the at least
one nozzle.

5. Heat exchanger according to any of the claims 2 -
4, further comprising a cleaning fluid supply line and
wherein the arm is rotatably arranged around a free
end of the cleaning fluid supply line.

6. Heat exchanger according to claim 5, wherein the
cleaning fluid supply line comprises a valve for inter-
mittently opening and closing the supply line.

7. Heat exchanger according to any of the claims 2 -
6, further comprising a drain gutter arranged under-
neath the rotatable arm and at least extending un-
derneath the rotation point of the arm.

8. Heat exchanger according to any of the claims 2 -
7, wherein the at least one nozzle has at least a di-
rection component tangential to the rotation point of
the arm.

9. Heat exchanger according to claim 1, wherein the
spraying means comprise a fluid supply line ar-
ranged above the coil shaped pipe and having a
number of spaced apart nozzles in fluid connection
with the fluid supply line.

10. Heat exchanger according to any of the preceding
claims, wherein the flue gas channel comprises two
concentric, cylindrical walls arranged around the coil
shaped pipe.
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