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(54) Heat exchanger

(57)  Theinvention relates to a heat exchanger com-
prising:

- a header;

- atleast one substantially vertical first pipe hanging down
from the header and said first pipe being sealed off at
the bottom;

- a supply conduit connected to the header for supplying
a heat exchanging fluid to the header; and

- a discharge conduit running from the header for dis-
charging heated heat exchanger fluid from the header.
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Description

[0001] Waste from households and companies are
generally burned in an incinerator, which comprises a
combustion chamber. The waste is put into the combus-
tion chamber and burned. The heat from the gasses is
partially converted in a heat exchanger. This heat ex-
changer is embodied in an incinerator by membrane
walls. These walls, confining the combustion chamber,
comprise a number of tubes through which a heat ex-
changing fluid, such as water, flows. The water is heated
to temperatures in the range of the boiling temperature
and the produced steam is used to drive a turbine and
to generate energy.

[0002] Heat exchangers are also used in for example
boilers for providing hot water in a house. Such a boiler
generally comprises a heat exchanger with which the
heat of heated gasses are converted into hot water.
[0003] It is the object of the invention to improve the
heat exchanging capacity of heat exchangers comprising
conduits through which a heat exchanging fluid flows.
[0004] This object is achieved by a heat exchanger
comprising:

- aheader;

- at least one substantially vertical first pipe hanging
down from the header and said first pipe being sealed
off at the bottom;

- a supply conduit connected to the header for sup-
plying a heat exchanging fluid to the header; and

- adischarge conduit running from the header for dis-
charging heated heat exchanger fluid from the head-
er.

[0005] With such a heat exchanger according to the
invention the flow within the conventional conduits, i.e.
supply conduit and discharge conduit, are minimally dis-
turbed, while additional heat exchanging capabilities are
added. The vertical first pipe provides for the additional
heat exchanging surface. Fluid present in this first pipe
will be heated to the boiling temperature and the vapours
generated will trust part of the fluid upwards and into the
discharge conduit. This provides for a circulation of the
heat exchanging fluid within the first pipe and accordingly
transports the heat from the first pipe away along the
discharge conduit.

[0006] Ina preferred embodiment of the heat exchang-
er according to the invention deflecting means are ar-
ranged in the header for directing at least part of the sup-
plied heat exchanging fluid into the first pipe. These de-
flecting means stimulate the circulation through the first
pipe, as fluid from the supply conduit is deflected into the
first pipe and displaces the fluid already present in the
pipe, which is in turn urged into the discharged conduit.
[0007] In a very preferred embodiment of the heat ex-
changer according to the invention, a second pipe is co-
axially arranged inside the first pipe and connected to
the header, wherein the second pipe debouches at the
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closed bottom of the first pipe. This second pipe provides
for a downward conduit, while the space between the
second pipe and the first pipe provides the upward pas-
sage within the first pipe. As the heat originates from the
outside wall of the first pipe, the heat exchanging fluid
will get to its boiling point at the inner surface of the first
pipe and the generated bubbles will push the fluid up-
wardly within the space between the first and second
pipe.

[0008] Preferably, the deflecting means direct the sup-
plied fluid into the second pipe, while the heated fluid is
directed from the first pipe into the discharge conduit.
[0009] In another embodiment of the heat exchanger
according to the invention, the deflecting means com-
prise a connecting conduit arranged between the supply
conduit and the discharge conduit, wherein the connect-
ing conduit extends across the width of the first pipe and
wherein the connecting conduit is provided with a bottom
opening and a top opening, as seen in the vertical direc-
tion. Preferably the second pipe is connected to the bot-
tom opening.

[0010] With these deflecting means the fluid flow from
the supply conduits can flow easily to the discharge con-
duit, such that the primary flow is not substantially dis-
rupted. When fluid within the first pipe is heated to its
boiling temperature and the generated bubbles will force
the fluid upwardly, a low pressure will arise within the
second pipe, such that fluid from the supply conduit will
be sucked through the bottom opening to the second
pipe. Heated fluid flowing in upward direction will enter
the header and flow through the top opening into the dis-
charge conduits as a result of the venturi effect.

[0011] Inyetanotherembodimentofthe heatexchang-
er according to the invention, the top opening comprises
a deflector plate arranged under a downward angle, such
that heated fluid from the first pipe entering the top open-
ing is directed towards the discharge conduit. Such a
deflector plate further stimulates the venturi effect and
provides for a good flow from both the supply conduit
towards the discharge conduit and from the second pipe
through the first pipe back to the header.

[0012] The invention also relates to a boiler of for in-
stance an incinerator, which boiler has a combustion
chamber defined by walls, wherein at least the ceiling
wall comprises a plurality of conduits, through which a
heat exchanging fluid flows, at least one of the conduits
comprising a heat exchanger according to the invention.
The heat exchanger according to the invention can easily
be implemented in an available boiler by cutting out a
portion of one of the conduits and inserting the header
of a heat exchanger according to the invention.

[0013] Preferably, the boiler according to the invention
has a plurality of conduits of the sealing wall which com-
prise a heat exchanger according to the invention and
wherein the heat exchangers share a common header.
With such an embodiment a curtain is provided for in the
boiler, which curtain hangs down from the ceiling wall.
An additional advantage of such a curtain is that the flow
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of heated gasses is influenced, which could result in a
better mixing of the gasses such that toxic components
within the gasses are reduced.

[0014] These and other advantages of the invention
will be elucidated in conjunction with the accompanying
drawings.

Figure 1 shows a cross-sectional view of a first em-
bodiment of a heat exchanger according to the in-
vention.

Figure 2 shows a schematic cross-section view of a
second embodiment of the invention.

Figure 3 shows schematically the top portion of a
third embodiment.

Figure 4 shows schematically a fourth embodiment
of a heat exchanger according to the invention.
Figure 5 shows the ceiling wall with integrated heat
exchanger according to the invention of a boiler ac-
cording to the invention.

[0015] Figure 1 shows a heat exchanger 1 according
to the invention. This heat exchanger 1 has a header 2
onto which a supply conduit 3 a discharge conduit 4 and
a vertical pipe 5 are arranged.

[0016] A heat exchanging fluid F is supplied by supply
conduit 3 and flows into the header 2. Part of the fluid F
directly flows to the discharge conduit 4 and part drops
down into the vertical pipe 5.

[0017] The fluid in the vertical pipe 5 is heated from
the outside through the wall such that the fluid F reaches
its boiling point and vapour bubbles G develop. These
vapour bubbles G trust part of the fluid F upward and into
the discharge conduit 4.

[0018] Due to the development of vapour bubbles G
circulation of the fluid F is created within the vertical pipe
5 such that heated fluid F is pushed to the discharge
conduit 4.

[0019] Figure 2 shows a second embodiment 10 of a
heat exchanger according to the invention. This heat ex-
changer 10 has a header 11 onto which a supply conduit
12, a discharge conduit 13 and a vertical pipe 14 are
attached. Within the header 11 a connecting conduit 15
is arranged, which extends between the supply conduit
12 and the discharge conduit 13.

[0020] The connecting conduit 15 has a bottom open-
ing onto which a second vertical pipe 16 is arranged. The
connecting conduit 15 has furthermore a top opening 17.
[0021] When the fluid in the vertical pipe 14 is heated
through the wall of the pipe 14, vapour bubbles G will be
developed. This will trust part of fluid F upwardly, which
flows through the top opening 17 into the discharge con-
duit 13. As aresult of the development of vapour bubbles
and the trusting of fluids F upwardly, a small under-pres-
sure will be created, which promotes the flow of fluid F
from the supply conduit 12 through the connecting con-
duit 15 into the bottom opening in the second vertical
pipe 16. This vertical pipe 16 debouches at the bottom
of the vertical pipe 14. As a result, a more controlled flow
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of the fluid F will occur and a better heat exchanging will
be provided.

[0022] Figure 3 shows a third embodiment 20 of the
heat exchanger according to the invention. This embod-
iment 20 has a header 21 to which a supply conduit 22
and a discharge conduit 23 is attached. Between the sup-
ply conduit 22 and discharge conduit 23 a connecting
conduit 24 is arranged. This connecting conduit 24 has
a bottom opening 25 to which a vertical pipe 26 is ar-
ranged. This vertical pipe 26 is coaxially arranged with
the outer vertical pipe 27.

[0023] The connecting conduit 24 has a top opening
28 which is provided with a deflector plate 29. This de-
flector plate 29 urges the fluid F into the vertical pipe 26,
which debouches at the bottom into the vertical pipe 27
accordingly the embodiment of figure 2. The deflector
plate 29 also provides for a venturi effect at the top open-
ing 28 such that heated fluid F is sucked into the top
opening 28 and dragged along into the discharge conduit
23.

[0024] Figure 4 shows a fourth embodiment 30 of a
heat exchanger according to the invention. This heat ex-
changer 30 has also a header 31 onto which a supply
conduit 32, a discharge conduit 33 and a vertical pipe 34
are connected. The supply conduit 32 and discharge con-
duit 33 are interconnected by connecting conduit 35
which is provided with a top opening 36 a bottom opening
37 onto which a second vertical pipe 38 is arranged and
side openings 39.

[0025] In figure 5 part of a ceiling wall 50 of a boiler
according to the invention is shown. The ceiling wall 50
consists out of a number of conduits 51 which are con-
nected to each other in order to provide a closed wall.
Through these conduits 51 a heat exchanging fluid, in
particular water, flows. These conduits 51 are interrupted
by a common header 52 from which vertical pipes 53
drop down. These vertical pipes 53 are embodied as dis-
closed above according to the invention. Fluid F flows
into the conduits 51 and arrives at the common header
52. In the header 52 part of the fluid drops down into the
vertical pipe 53, where it is heated by hot gasses present
in the combustion chamber of the boiler. After reaching
the boiling temperature of the fluid F vapour bubbles will
develop and push part of the fluid back out of the vertical
pipes 53 into the header 52 where it can proceed with
the travel through the conduits 51.

[0026] With such a heat exchanger according to the
invention in a boiler it is possible to have an enlarged
surface for exchanging heat between the combustion
gasses and the fluid F, but it also provides for a curtain
within the combustion chamber which enables one to
guide the gasses in a desired direction.

[0027] Although figure 5 shows an embodiment with a
common header 52, it is also possible to provide for a
curtain of vertical pipes wherein each vertical pipe con-
nects to a pipe in the ceiling wall via a separate header.
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Claims

1.

Heat exchanger comprising:

- a header;

- at least one substantially vertical first pipe
hanging down from the header and said first pipe
being sealed off at the bottom;

- a supply conduit connected to the header for
supplying a heat exchanging fluid to the header;
and

- a discharge conduit running from the header
for discharging heated heat exchanger fluid from
the header.

Heat exchanger according to claim 1, wherein de-
flecting means are arranged in the header for direct-
ing at least part of the supplied heat exchanging fluid
into the first pipe.

Heat exchanger according to claim 2, comprising a
second pipe arranged coaxially inside the first pipe
and connected to the header, wherein the second
pipe debouches at the closed bottom of the first pipe.

Heat exchanger according to claim 3, wherein the
deflecting means direct the supplied fluid into the
second pipe, while the heated fluid is directed from
the first pipe into the discharge conduit.

Heat exchanger according to any of the claims 2 -
4, wherein the deflecting means comprising a con-
necting conduit arranged between the supply con-
duit and the discharge conduit, said connecting con-
duit extending across the width of the first pipe,
wherein the connecting conduit is provided with a
bottom opening and a top opening, as seen in the
vertical direction.

Heat exchanger according to claim 5 and claims 3
or 4, wherein the second pipe is connected to the
bottom opening.

Heat exchanger according to claim 5 or 6, wherein
the top opening comprises a deflector plate arranged
under a downward angle, such that heated fluid from
the first pipe enters the top opening and is directed
towards the discharge conduit.

Boiler of for instance an incinerator, which boiler has
a combustion chamber defined by walls, wherein at
least the ceiling wall comprises a plurality of con-
duits, through which a heat exchanging fluid flows,
at least one of the conduits comprising a heat ex-
changer according to any of the preceding claims.

Boiler according to claim 8, wherein a plurality of the
conduits of the ceiling wall comprise a heat exchang-
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er according to any any of the claims 1 - 7 and where-
in the heat exchangers share a common header.
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