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Description

[0001] The invention concerns a fired heat exchanger
of the pipe exchanger group, designed for exchanging
heat between gas and liquid, in which the heat transferred
to the liquid is generated from burning gas or heating oil.
It is applied in heat engineering, particularly domestic
central heating installations.
[0002] There are many known types of pipe heat ex-
changers. Their structure depends on the place of their
application, the circulating agent used, and the specific
demands and needs. All pipe heat exchangers of the
liquid-gas type share a common feature, namely they all
have a system of pipe elements transferring hot gas or
liquid, fitted in between two sieve walls of a chamber
enclosed in an outer jacket, where the heated water or
gas circulates. In domestic central heating installations,
where the heat is generated by burning gas or oil, heat
exchangers are provided with a combustion chamber
mounted above the upper sieve wall, and have water
inlet and outlet pipe stubs, a gas inlet pipe stub, and a
gas exhaust pipe stub. In such exchangers the pipe sets
are positioned vertically. Also known, are heat exchang-
ers used in heat engineering, called condensers or liq-
uefiers, composed of a number of pipe sets installed in
a chamber enclosed in an outer jacket. In such exchang-
ers, the pipes are fitted in between the perforated bottom,
with the water chamber underneath, from where the wa-
ter is transferred into the pipes to serve as a cooling agent
for the steam coming out of the turbine outlets and trans-
ferred to the chamber where the pipes are installed. De-
pending on the type of the pipe heat exchanger, the pipe
elements used in the piping systems differ in their diam-
eters and shapes, and may be equipped with different
auxiliary elements, such as baffles or additional pipes
etc., so as to enhance efficiency of the heat exchange.
[0003] Known from Polish patent specification No.
186723, is a liquid-gas pipe heat exchanger, in which hot
gas is introduced into a chamber enclosed in an outer
jacket cooling down while circulating around the pipes
fitted in between the flat perforated bottom. The pipes
are filled with the cooling agent flowing into the chamber
and leaving it through the pipe stubs fitted in the perfo-
rated bottom cover. The gas condensates are drained
off from the exchanger through the outlet pipe stub in the
outer jacket encasing the heat exchange chamber. The
chamber is also fitted with additional perforated pipes,
whose end sections going through the perforated bottom
are connected to the collecting pipe linked to the vapour
exhaust pipe. The perforated pipes are used to suck out
the air from the gas-filled space of the exchanger and
discharge it outside. Moreover, the exchange chamber
is divided with baffles positioned perpendicular to the
pipe elements.
[0004] Moreover, the heat exchanger known from the
international patent application published under No.
WO2008/131616 consists of a cylindrical jacket with inlet
and outlet pipe stubs, enclosing a set of pipe elements,

where the pipes go through a spiral baffle and are con-
nected to sieve walls shaped into flat discs fitting the cy-
lindrical outer jacket. Inside the exchanger tie rods are
installed, one of which runs along the central axis of the
cylindrical outer jacket. The tie rods are anchored in the
sieve wall on the one end, and in the spiral baffle on the
other. They are divided into segments and equipped with
distance pipes. The described exchanger may also fea-
ture additional pipes running through the spiral baffle,
though not anchored in the sieve walls, to improve the
rigidity, protect against deformations, and facilitate
matching the openings in the spiral baffle to the exchang-
er pipes. The specification discloses the structure of the
spiral baffle in detail.
[0005] Known from the international patent application
published under No. WO2009/078577 is a boiler com-
prising a cylindrical casing, vertically positioned liquid-
gas exchanger, burner installed in the combustion cham-
ber of the exchanger, inlet and outlet of the heated water,
fume exhaust duct, gas inlet, fittings which supply the air
and appropriately mix it with the gas, as well as control
devices. This embodiment of the heat exchanger con-
tains a set of pipe elements rectangular in cross section,
regularly distributed between the walls of the outer jacket
forming the chamber, through which the heated water
flows. The top ends of the pipes are anchored in the flat
upper sieve wall under the combustion chamber. The
pipes, piercing through the flat bottom sieve wall and
crossing the exhaust gas recirculation chamber, are
linked with the fume exhaust duct. The water chamber
is fitted with flat disc-shaped baffles, through which the
pipe elements run. These separating baffles disturb wa-
ter circulation and thus improve heat exchange. They are
positioned perpendicular to the pipe elements, and their
diameter is smaller than the inner diameter of the heat
exchanger jacket to leave some space between the baf-
fles and the jacket for the water to flow. The said speci-
fication discusses the correlation between the width of
this space and water circulation, as well as the pressure
of the water on the baffles. In the described embodiment
it is proposed to equip the baffles with circulation pipes
to prevent increased pressure of water on the baffles.
These pipes are anchored in the top baffle on the one
end , and the bottom on the opposite end. The structural
variant of the embodiment described in the application
envisages leaving some space between the pipe element
walls and the openings in the baffles, through which the
pipes run to increase water circulation disturbance and
improve heat exchange efficiency. The described boiler
is equipped with an auxiliary independent water circuit
consisting of spiral pipes installed in the water chamber
and coiled around the combustion chamber.
[0006] Known from the European patent application
published under No. EP 0271434 A2 is a boiler compris-
ing an outer jacket, which encases a set of vertically run-
ning pipe elements anchored in sieve walls on both ends,
a gas combustion chamber positioned over the upper
sieve wall and a baffle mounted crosswise to the pipe
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elements, with openings through which the pipe elements
run, plus liquid, gas, and fume inlet and outlet pipe stubs.
The upper sieve wall is roof-shaped and a roof edge in-
tersects the axis of a burner. The baffle has a central
opening in the burner axis. A circumference of the baffle
matches the circumference of the outer jacket.
[0007] A fired heat exchanger according to the inven-
tion, comprising an outer jacked, which encases a set of
vertically running pipe elements anchored in sieve walls
on both ends, a gas combustion chamber positioned over
the upper sieve wall, and a baffle mounted crosswise to
the pipe elements with a circumference matches a cir-
cumference of the outer jacket and with a central opening
and with openings through which the pipe elements run,
plus liquid, gas, and fume inlet and outlet pipe stubs is
characterised in that the upper sieve wall shaped into a
flat disc or conical or spherical has a centrally-positioned
prominence pointing down towards the bottom sieve wall
and the diameter of the prominence corresponds with
the diameter of the central opening in the baffle which is
under the prominence.
[0008] In one of the variants of the fired heat exchanger
the walls of the prominence are conical in shape.
[0009] In another variant of the fired heat exchanger,
the walls of the prominence are spherical in shape.
[0010] Preferably, the geometry of the apex of the
prominence on the upper sieve wall changes in steps.
[0011] The prominence apex is beveled flat.
[0012] The advantage of the embodiment according to
the invention consists in achieving symmetric and even
flow of liquid around the combustion chamber, which im-
proves the working conditions of the whole exchanger
system, and intensifies the cooling of the central section
of the upper sieve wall, which is an element most exposed
to damage caused by material overheating.
[0013] The exemplary embodiment of the fired heat
exchanger according to the invention is illustrated on the
drawing, where fig. 1 presents the longitudinal section of
the exchanger, and Fig. 2 visualises different shape var-
iants of the exchanger upper sieve wall.
[0014] The fired heat exchanger consists of a vertically
positioned set of pipe elements 1 arranged spokewise,
whose ends are welded to the upper sieve wall 2 at the
top, and the bottom sieve wall 3 at the bottom. The pipe
elements 1 have two parallel walls connected together
with arch-shaped walls, which make them resemble a
rectangle in cross-section. Above the upper sieve wall 2
is the steel-sheet combustion chamber 4 permanently
welded to the said wall. Fitted perpendicular to the pipe
element set, under the sieve wall 2 and in its immediate
vicinity, is a horizontally positioned baffle 5 made of steel
sheets. The baffle 5 has a number of openings, the di-
ameters of which correspond with the diameters of pipe
elements 1 running through them. The baffle 5 is shaped
into a flat disc with a central opening 6 in the middle. In
the middle of the upper sieve wall 2, also shaped into a
flat disc, there is prominence 7, its apex pointing down
towards the bottom sieve wall 3. The bottom sieve wall

3 is also shaped into a flat disc. The diameter of the prom-
inence 7 on the upper sieve wall 2 corresponds with the
diameter of the central opening 6 in the baffle 5. The
bundle formed of the set of pipe elements 1, sieve walls
2,3, and the baffle 5 is encased in an outer jacket 8
shaped into a truncated cone gaining in diameter towards
the top. The baffle 5 has outer diameter corresponding
with the inner diameter of the outer jacket 8 and is, in the
exemplary embodiment, connected to the combustion
chamber with distance elements. The prominence 7 on
the upper sieve wall 2 is shaped into a cone with a hor-
izontal flat bevel 9 at the apex. Above the upper sieve
wall 2 is the combustion chamber 4, which may be en-
cased in the outer jacket 8 together with the pipe bundle,
or in another element welded to the conical outer jacket
8. The exchanger has a cover 10 fitted with a gas or
heating oil inlet pipe stub, a set of openings for installation
of the burner and the system supplying the exchanger
with fuel-air mixture burned in the combustion chamber,
and other mounting elements, which ensure safe use of
the exchanger and allow its integration with a boiler. The
bottom sieve wall 3 is permanently welded to the outer
jacket 8 at the contact points. Water inlet 11 and water
outlet 12 stub pipes are installed respectively in the top
and bottom section of the outer jacket 8, and the bottom
tank 13 formed under the bottom sieve wall 3 is fitted with
condensate drain pipe stub 14 and gas fume exhaust
pipe stub 15.
[0015] The fired heat exchanger may be performed in
many variants different in terms of the shape of the upper
sieve wall 2 and its centrally-positioned prominence 7,
the shape of the baffle 5, the shape of the bottom sieve
wall 3, and the shape of combustion chamber 4. In par-
ticular, the upper sieve wall 2 may be either flat, conical,
or spherical, and the prominence 7 pointing down may
be shaped into a cone, or a fragment of a sphere. More-
over, preferably, the geometry of the prominence 7 apex
changes in steps, particularly if the apex is horizontally
beveled flat 9. In specific embodiments also the bottom
sieve wall 3 and the baffle 5 may have different shapes,
such as discs, cones, fragments of spheres, or other. In
particular, the bottom sieve wall 3 may be shaped so as
to match the shape of the upper sieve wall 2 and have a
prominence in the centre. Different embodiments of the
invention may differ in the cross-sections of the exchang-
er pipe elements 1 and the geometry of their mutual po-
sitioning.
[0016] The heat exchanger is designed for burning nat-
ural gas, propane, and heating oil and thus obtain heat
used to heat the water circulating in the central heating
installation. The fuel is burnt in the combustion chamber
10 in the top section of the exchanger, then the fumes
flow down through the vertical pipe elements 1 passing
heat on their way to the water circulating inside the outer
jacket 8, between the water inlet 11 and the water outlet
12. When flowing down, the fumes cool down below the
dewpoint temperature and accumulate in the bottom con-
tainer 13, from where they are drained off together with
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the accumulated condensate through the condensate
drain pipe stub 14 and the gas fume exhaust 15. The
heated water circulates outside and around the pipe el-
ements 1, in the direction opposite to the flow of the
fumes, i.e. the water is introduced through the water inlet
pipe stub 11 at the bottom of the exchanger and flows
upwards around the pipe elements 1 and the combustion
chamber 4, whereupon it is removed from the heat ex-
changer through the water outlet pipe stub 12 in the upper
section of the exchanger. The desired water flow against
the upper sieve wall 2, which forms the bottom of the
combustion chamber 4, is forced by the appropriate
shape of this sieve wall and the baffle 5 immediately un-
derneath. Through the central opening 6 in the baffle 5
the flow of the liquid is first directed to the central point,
i.e. prominence 7 in the centre of the upper sieve wall 2.
Thus, the stream flowing out of the central opening 6 in
the baffle 5 is symmetrically and evenly split in all direc-
tions. This ensures a uniform distribution of temperature
at the upper sieve wall and protects it from local over-
heating. The irregular geometry of the prominence 7 at
its apex, especially its flat beveling 9, makes the wall-
adjacent stream detach from the upper sieve wall 2 and
adds turbulence to the flow. This, in turn, translates to
improved heat exchange ratio between the liquid and the
sieve wall and reduced risk of scale sediment deposits.

Claims

1. A heat exchanger comprising an outer jacket (8),
which encases a set of vertically running pipe ele-
ments (1) anchored in sieve walls (2,3) on both ends,
a gas combustion chamber (4) positioned over the
upper sieve wall (2), and a baffle (5) mounted cross-
wise to the pipe elements (1) with a circumference
matches a circumference of the outer jacket (8) and
with a central opening (6) and with openings through
which the pipe elements (1) run, plus liquid, gas, and
fume inlet and outlet pipe stubs, characterised in
that the upper sieve wall (2) shaped into a flat disc
or conical or spherical has a centrally-positioned
prominence (7) pointing down towards the bottom
sieve wall (3)) and the diameter of the prominence
(7) corresponds with the diameter of the central
opening (6) in the baffle (5) which is under the prom-
inence (7).

2. The fired heat exchanger according to Claim 1, char-
acterised in that the walls of the prominence (7) are
conical in shape.

3. The fired heat exchanger according to Claim 1, char-
acterised in that the walls of the prominence (7) are
spherical in shape.

4. The fired heat exchanger according to Claims 1-3,
characterised in that the geometry of the apex of

the prominence (7) on the upper sieve wall (2) chang-
es in steps.

5. The fired heat exchanger according to Claim 4, char-
acterised in that the apex of the prominence (7) is
beveled flat (9).

Patentansprüche

1. Beheizter Wärmetauscher mit Außenmantel (8), in
welchem vertikale Rohrelemente (1) vorhanden
sind, befestigt an ihren Enden an Siebwänden (2,
3); die Gasbrennkammer (4) befindet sich oberhalb
der oberen Siebwand (2) und die Trennwand (5) ist
quer zu den Rohrelementen (1) eingebaut und hat
einen Umfang der an den Umfang des Außenman-
tels (8) angepasst ist; sie hat eine Zentralöffnung (6)
und Öffnungen für die Rohrelemente (1); mit Ein-
und Auslassstutzen für Flüssigkeiten, Gase, Abga-
se, dadurch gekennzeichnet, dass die obere Sieb-
wand (2) in Form einer flachen Scheibe, die Form
eines Kegels oder einer Kugel im zentralen Bereich
Wölbung (7) aufweist, die zur unteren Siebwand (3)
zeigt und der Durchmesser der Wölbung (7) dem
Durchmesser der Zentralöffnung (6) in der Trenn-
wand (5) unter der Wölbung (7) entspricht.

2. Beheizter Wärmetauscher nach Anspruch 1, da-
durch gekennzeichnet, dass die Wände der Wöl-
bung (7) eine Kegelform aufweisen.

3. Beheizter Wärmetauscher nach Anspruch 1, da-
durch gekennzeichnet, dass die Wände der Wöl-
bung (7) eine sphärische Form aufweisen.

4. Beheizter Wärmetauscher nach Ansprüchen 1 bis 3
dadurch gekennzeichnet, dass die Spitze der Wöl-
bung (7) in der oberen Siebwand (2) eine sich
sprunghaft ändernde Geometrie aufweist.

5. Beheizter Wärmetauscher nach Ansprüchen 4, da-
durch gekennzeichnet, dass die Spitze der Wöl-
bung (7) die Form einer flachen Schräge aufweist
(9).

Revendications

1. Echangeur thermique chauffé par combustion, avec
une gaine extérieure (8) à l’intérieur de laquelle se
trouve un ensemble d’éléments tubulaires (1) fixés
sur leurs extrémités des deux côtés dans les plaques
de tête tubulaires (2, 3), la chambre de combustion
de gaz (4) est située au-dessus de la plaque de tête
tubulaire (2) supérieure et la paroi (5) montée trans-
versalement aux éléments tubulaires (1), à circon-
férence ajustée au périmètre de la gaine externe (8)
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et ayant une ouverture centrale (6) et des orifices
par lesquels passent les éléments tubulaires (1), mu-
ni aussi de manchons d’entrée et de sortie de fluide,
de gaz et de gaz de combustion, caractérisé en ce
que la plaque de tête tubulaire supérieure (2) sous
forme d’un disque plat ou conique ou sphérique, a
dans sa partie centrale une convexité (7) orientée
vers la plaque de tête tubulaire inférieure (3), et le
diamètre de cette convexité (7) répond au diamètre
de l’ouverture centrale (6) dans la paroi (5) sous cette
convexité (7).

2. Echangeur chauffé par combustion selon la reven-
dication 1, caractérisé en ce que les paroi de la
convexité (7) ont la forme conique.

3. Echangeur chauffé par combustion selon la reven-
dication 1, caractérisé en ce que les parois de la
convexité (7) ont la forme sphérique.

4. Echangeur chauffé par combustion selon les reven-
dications 1 à 3, caractérisé en ce que le sommet
de la convexité (7) dans la plaque de tête tubulaire
supérieure (2) est d’une géométrie à changement
brusque.

5. Echangeur chauffé par combustion selon la reven-
dication 4, caractérisé en ce que le sommet de la
convexité (7) a une forme de chanfrein plat (9).

7 8 



EP 2 710 306 B1

6



EP 2 710 306 B1

7



EP 2 710 306 B1

8

REFERENCES CITED IN THE DESCRIPTION

This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

• PL 186723 [0003]
• WO 2008131616 A [0004]

• WO 2009078577 A [0005]
• EP 0271434 A2 [0006]


	bibliography
	description
	claims
	drawings
	cited references

