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Description

This invention relates to a heating boiler comprising
more than one chamber.

Such an apparatus is discussed in EP-A-0616 173.
This European patent application falls within the terms
of Article 54(3) EPC for the contracting states AT, BE,
CH, DE, FR, LI. This publication describes a heating
boiler comprising a burner in a burner chamber (2), an
internal heat exchange element (6) connected thereto,
and a flue duct, the heating boiler comprising two cham-
bers (5,7), wherein the first chamber (5) is connected
with the further chamber (7), the first chamber (5) com-
prising connecting means (9) for a supply pipe (19) for
a first heating circuit, the arrangement being such that
during use of the heating boiler water in the first chamber
(5) can be heated by means of at least the burner, the
burner chamber (2) and the heat exchange element (6),
and can be introduced from the first chamber (5) into a
heating circuit connected thereto.

The heating boiler according to the invention differs
from the boiler according to EP-A-0616 173 in that the
first chamber is connected with the further chamber via
at least two spaced apart orifices, and in that connecting
means for the return pipe of the first heating circuit con-
nect to the further chamber; in this way, during use of
the heating boiler water- can be returned only via at least
the further chamber to the first chamber.

From AT-B-377 357 a heating boiler is known, com-
prising two chambers both abutting around or against a
combustion space. In addition, through one of the two
chambers extend a number of flue ducts. Water can be
supplied from a central supply either via the first cham-
ber alone or via the first and the second chamber to a
three-way valve. Thence the heated water is then fed to
one heating circuit. The return water coming from the
heating circuit is fed to the boiler again via a single con-
nection. A drawback of this known boiler is that the rel-
atively cold return water is fed near the combustion
space and not near the flue gases of the burner which
have meanwhile cooled off partially. As a consequence,
it will not be possible to make the known heating boiler
of condensing design, as the water temperature in the
second chamber, i.e. there where the flue ducts extend,
will be relatively high. Owing to the fact that a non-con-
densing boiler is involved here, it can never achieve a
high efficiency. Moreover, the known boiler is suitable
only to be connected to a single heating circuit.

In practice, for the purpose of heating for instance
sanitary water or living spaces, typically water is heated
in a heating boiler, whereafter the heated water is
passed either through a sanitary water heating circuit or
through a space heating circuit for heat exchange with
the environment. Thus, in order to be able to meet the
heat demand, it should be possible for sufficient water
to be heated in a relatively short time.

To that effect, the heating boiler is equipped with a
burner which is arranged in a burner chamber and which
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connects to a heat exchange element. The burner
chamber and the heat exchange element are arranged
in a chamber in which a volume of water can be heated.
This chamber comprises connecting means for a supply
pipe and a return pipe to which a space heating circuit
and a sanitary water heating circuit can be connected
simultaneously. In accordance with the demand, using
a multiway valve, heated water is passed to one or to
the other heating circuit.

In this heating boiler, water being returned from a
heating circuit into the heating boilers is added directly
to the heated water in the water chamber. As the water
will have lost a relatively large part of its heat in the heat-
ing circuit as a result of heat exchange with the environ-
ment, such return water has a relatively low tempera-
ture. This has an advantage in that heat exchange be-
tween this relatively cold water and already cooled flue
gases is possible, so that the efficiency of such boilers
can be high, but another consequence is that water
heated in the heating boiler is cooled by the return water.
The associated disadvantage is that in particular in the
case where the heat demand is large, and the return
water has cooled off to a large extent, the heat demand
can no longer be met directly, the consequence being
that the comfort or convenience of the heating appara-
tus in which the heating boiler is included is adversely
affected, in particular where the apparatus is used, for
instance, for sanitary water heating. A further disadvan-
tage of the heating boiler is that it should be possible for
a relatively large water volume to be heated direcily,
which renders a relatively large burner capacity is nec-
essary.

One object of the invention is to provide a heating
boiler of the type described hereabove, which retains
the advantages thereof without the disadvantages men-
tioned hereabove. To that effect, the heating boiler ac-
cording to the present invention comprises the features
of claim 1.

By virtue of the features according to the invention,
which enable circulation of water via the chambers, the
water volume of the heating boiler is in fact divided into
at least two subvolumes. Because during use of the
heating boiler, water which has passed from the first
chamber through a heating circuit connected thereto is
not directly returned into the first chamber but is first
passed through at least one other chamber, the (sub-
volume of) water in the first chamber can be brought to
the desiredtemperature particularly fast. The first cham-
ber then functions as a heat buffer for the heating circuit
connected thereto. As a result, a change in the heat de-
mand in the relevant heating circuit can be rapidly met,
even if the water in the heating boiler has priorly cooled
off to a relatively high degree.

In further elaboration, a heating boiler according to
the invention is characterized by the features of claim 2.

The connecting means for a supply pipe of a second
heating circuit make it possible in a simple manner to
connect a second heating circuit to the heating boiler,
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independent of the first heating circuit. Because the sec-
ond heating circuit connects to the second chamber, at
least by its supply pipe, during use the water passing
through the second heating circuit will generally have a
lower temperature than the water being passed through
the first heating circuit.

This embodiment is particularly advantageous if, for
instance, the first heating circuit is used for heating san-
itary water by means of, for instance, a storage boiler,
a tap boiler, or a plate heat exchanger, and the second
heating circuit for heating spaces, since heating re-
quires that water be supplied directly upon a heat de-
mand being established. The temperature of the water
necessary for the sanitary water supply should then be
higher than the desired tap water temperature and con-
sequently is also higher than is necessary for space
heating. Water coming from the first heating circuit,
where it has cooled to some extent, is mixed in the sec-
ond chamber with water already present there and pos-
sibly with heated water coming directly from the first
chamber and thus has sufficient heat capacity to be able
to meet the heat demand in the second heating circuit.
This embodiment of the heating boiler moreover has the
advantage that the heat demand of the first as well as
the heat demand of the second heating circuit can be
met simultaneously. Thus this heating boiler enables, for
instance, the simultaneous heating of sanitary water
and spaces.

A particularly advantageous embodiment of a heat-
ing boiler according to the invention is characterized by
the features of claim 3 and/or 4.

During use the water will have a lower temperature
in the third chamber than in the other chambers, so that
this third chamber is eminently suitable for connection
to a low-temperature heating circuit, for instance for use
as a floor heating circuit or for swimming pool heating.
The temperature of the water being fed to the third heat-
ing circuit is then for instance 70°C, rather than 90°C in
the known apparatus, and the temperature of the return
water is for instance 50°C instead of 70°C. Due to the
third chamber forming a connection between the first
and the second chamber, circulation of at least a part of
the water volume in the heating boiler through all cham-
bers is forced in a simple manner, as the water temper-
ature in a heating boiler will always rise from the bottom
to the top.

According to claim 5, the flue duct preferably ex-
tends through the third chamber, the third chamber be-
ing arranged under the second chamber, with the first
chamber extending along the second and third cham-
bers, while according to claim 6 the burner chamber and
the internal heat exchange element are arranged in the
first chamber. Because the flue duct extends through the
third chamber, in which chamber the water has the low-
est temperature, heat exchange between the flue gases
and the water is being provided for in optimum manner.
As a result, the efficiency of the heating boiler is posi-
tively influenced.
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As a result of the specific arrangement of the differ-
ent chambers, the average temperature of the water in
the third chamber is always lower than the average tem-
perature of the water in the other chambers, even if little
flow arises in the heating boiler, as the water tempera-
ture in a heating boiler will always rise from the bottom
to the top. As a consequence, during use of the heating
boiler, water of the desired temperature is always
present in each chamber, so that water of the desired
temperature is always directly available for each heating
circuit.

According to claim 7, the different chambers are
preferably each equipped with at least one pump by
means of which water can be fed from the relevant
chamber into the heating circuit connected thereto. In
accordance with claim 8, it is then preferred that the ca-
pacity of the pumps is controllable. Thus always an op-
timum amount of water of a suitable temperature can be
fed into the different heating circuits, for instance de-
pending on the heat demand in the different heating cir-
cuits.

A further elaboration of the invention is described
in claim 9. Such a casting provides the advantage that
the heating boiler can be assembled particularly fast and
simply, can be serviced easily, provides a good heat ca-
pacity and moreover can simply satisfy the nominal di-
mensions which are known in the wall boiler market.

Accordingtoclaim 10, itis preferred that in the heat-
ing boiler according to the invention the first chamber
has a water volume that is relatively small with respect
to the total water volume of the heating boiler, the sec-
ond chamber having a water volume that is relatively
large with respect to the total volume of the heating boil-
er.

Because the first chamber has a relatively small wa-
ter volume, this water volume can be heated very rap-
idly, so that the convenience or comfort time of the first
heating circuit connected thereto can be kept particular-
ly low. The volume of the first chamber is for instance
between 5 and 15% of the total volume of the heating
boiler. Because the volume of the second chamber is
relatively large, a large heat capacity is available for the
second heating circuit, which is important for a good
comfort, particularly in space heating. The volume of the
second chamber is for instance more than 50% of the
total volume of the heating boiler.

To clarify the invention, an exemplary embodiment
of the heating boiler, included in a heating apparatus,
will be described with reference to the drawings.

Fig. 1 shows a sectional front view of a heating boil-
er according to the invention;

Fig. 2 shows a side elevation of the heating boiler
according to Fig. 1;

Fig. 3 diagrammatically shows a heating device ac-
cording to the invention; and

Fig. 4 diagrammatically shows a second exemplary
embodiment of a heating apparatus according to
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the invention.

Fig. 1 shows a heating boiler 4 in sectional front
view. The heating boiler 4 comprises a first chamber 1,
a second chamber 2 and a third chamber 3. The first
chamber 1 extends throughout the height of the heating
boiler along one side thereof. The second chamber 2
and the third chamber 3 are arranged next to the first
chamber, the third chamber 3 being arranged under the
second chamber 2. The second chamber 2 is approxi-
mately 1.5 times as high as the first chamber 2. It is not-
ed that these proportions and positions can also be cho-
sen differently and more or fewer chambers can be in-
cluded, as desired.

Formed in the first chamber, from the top, is a burner
chamber 5, which includes a burner, not shown in the
drawings. Preferably, this burner can be actuated in dif-
ferent positions, but can also be a burner which can only
be switched on and off or a burner designed for stepless
control. To the underside of the burner chamber 5 con-
nects a heat exchange element 6, also arranged in the
first chamber 1, which is dimensioned so as to enable
optimum heat transfer between the hot combustion gas-
es of the burner and the water in the first chamber 1,
regardless of whether flow can be generated in the heat-
ing boiler. On a side remote from the burner chamber 5
aflue duct 7 extending substantially horizontally through
the third chamber 3 connects to the heat exchange el-
ement 6. The flue duct 7 extends outside the heating
boiler 4.

The first chamber 1 comprises, near the top at the
back 8 of the heating boiler 4, a first pump 9 which com-
prises connecting means 10 for a supply pipe 11 of a
first heating circuit V4, which is shown in Fig. 3 and will
be discussed further with reference to that figure. In
comparable manner, the second chamber 2 comprises
a second pump 12 which is equipped with connecting
means 13forasupply pipe 14 of a second heating circuit
V5 (Fig. 3) and the third chamber comprises a third pump
15 which is equipped with connecting means 16 for a
supply pipe 17 for a third heating circuit V5 (Fig. 3).

The third chamber 3 comprises near the underside
connecting means 18 for a return pipe 19 of the first
heating circuit V; and connecting means 20 for a return
pipe 21 of the second heating circuit V,. The second
chamber 2 comprises adjacent the underside thereof
connecting means 22 for a return pipe 23 of the third
heating circuit V3.

Provided in the partition 24 between the first cham-
ber 1 and the second chamber 2, adjacent the top there-
of, is afirst orifice 25 which interconnects the two cham-
bers. Provided in the partition 26 between the first cham-
ber 1 and the third chamber 3, adjacent the bottom
thereof, is a second orifice 27 which interconnects the
two chambers. Provided in the partition 28 between the
second chamber 2 and the third chamber 3 is a third
orifice 29. The first 25, second 27 and third orifice 29
provide a circulation path for the water in the heating
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boiler 4 through all three chambers.

In the first chamber 1 adjacent the top a maximum
thermostat 30 is arranged and the heating boiler com-
prises around its entire circumference an air duct 31
which connects to the burner chamber 5 and through
which the heating boiler can be circumfused with air dur-
ing use.

Fig. 3 shows a heating apparatus according to the
invention in which a boiler according to Figs. 1 and 2 is
included. Shown on the left in Fig. 3 is the first heating
circuit V4, which is designed as a sanitary water heating
circuit, comprising a boiler 32 of the through-flow type.
Shown on the right, top, in Fig. 3 is the second heating
circuit Vo, which is designed as a space heating circuit.
This space heating circuit V, comprises, for instance,
radiators 33. Shown on the right, bottom, in Fig. 3 is the
third heating circuit V4 which is designed as a floor heat-
ing circuit. By means of connecting means which are
known per se, the heating circuits V4, V5, V5 are con-
nected to the connecting means 10, 13, 16; 18, 20, 22
of the heating boiler 4.

The first heating circuit V; comprises a control unit
34 which controls the first pump 9 on the basis of at least
the inflow of mains water into the boiler 32 and the tem-
perature of the tap water from the boiler 32. The second
heating circuit V, is designed with a control unit 35 which
controls the second pump 12 on the basis of the differ-
ence intemperature between the supply pipe 14 and the
return pipe 21 of the second heating circuit V,. The third
heating circuit V4 is designed with a comparable control
unit 36 which controls the third pump 15 on the basis of
the difference in temperature between the supply pipe
17 and the return pipe 23 of the third heating circuit V3.
The three pumps 9, 12 ,15 are then designed so that the
capacity thereof is controllable, and the control units 34,
35, 36 are coupled to each other.

The heating apparatus according to the invention
can be used as follows.

By means of the burner in the burner chamber 5 the
water in the heating boiler 4 is heated in the first cham-
ber 1, until the burner is switched off by the maximum
thermostat 30 when a pre-set maximum water temper-
ature has been reached, for instance 60°C. As a con-
sequence of convection in particular, the water temper-
ature in the second chamber 2 will then rise approxi-
mately to, for instance, 50°C, and the water temperature
in the third chamber 3 to, for instance, 40°C.

When in the first heating circuit V, a heat demand
is established by the control unit 34, the first pump 9 is
actuated, so that hot water is pumped from the first
chamber 1 via the first heating circuit V; into the third
chamber 3. This gives rise to a flow through the different
chambers 1, 2, 3, with the result that cooled water is
heated again in the heat exchange element 6 due to the
burner switching on, and can be passed through the first
heating circuit V; again.

Because the first chamber 1 has but a relatively
small volume with respect to the total water volume of
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the heating boiler, the water in the first chamber 1 can
be rapidly brought to the desired temperature and be
simply maintained at that temperature, so that always
sufficient heat capacity is present for the sanitary water
heating circuit. The control unit 34 continuously controls
the capacity of the first pump 9, so that always exactly
the proper amount of water of the proper temperature is
directed through the first heating circuit V.

When at the same time a second control unit 35 es-
tablishes a heat demand in the second heating circuit
V, and/or the third heating circuit V,, the respective sec-
ond pump 12 and third pump 13, included in the corre-
sponding heating circuits V,, V,, are actuated, with the
result that water is pumped round which has a lower
temperature than the water in the first chamber 1 but is
sufficiently hot to be adequate in the relevant heating
circuit. Moreover, the different control units 34, 35 con-
trol the capacity of the actuated pumps in such a manner
that in each heating circuit V4, V,, V3 the optimum heat
capacity is supplied.

The water returned from the first and second heat-
ing circuits is fed into the third, relatively coldest cham-
ber 3 and mixed there with the water already present
there, and is heated by flue gases flowing through the
flue duct 7, whereafter through circulation in the heating
boiler it is at least partly passed through the first cham-
ber 1, along the heat exchange element 6, and in the
first chamber it is further heated to the desired temper-
ature.

If the first heating circuit does not demand any heat
but one of the other heating circuits does, water is
sucked from the first chamber through the orifices 25
and/or 27, so that also relatively cool water is fed into it.
The temperature in the first chamber will fall and the
burner will be set in operation.

A heating apparatus according to the invention
makes it possible to respond promptly to changes in the
heat demand of a number of heating circuits connected
to a heating boiler, and different heat demands can be
met simultaneously. In addition, the heating boiler can
be made of relatively small design, while yet having a
large heat capacity. The heating boiler 4 comprises a
casting 36 in which the different connecting means for
the supply pipes and return pipes and for the pumps are
integrally cast. In addition, the casting 36 comprises in-
tegrally cast partitions 24, 26, 28 including the orifices
25, 27, 29, and the burner chamber 5, the heat ex-
change element 6 and the flue duct 7. This casting 36
enables very simple mountingandassembly of the heat-
ing boiler 4 and moreover the heating boiler has an
agreeably taut appearance. The pumps 9, 12, 15 are
mounted on the casting 36 from the outside, so that
mounting them is very simple too.

The casting 36 for the heating boiler 4 can be de-
signed with small dimensions, for instance 600 mm high,
400 mm wide and 220 mm deep. Thus a heating boiler
is obtained having, for instance, a water volume of 25
liters and a weight of about 25 kg.
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Fig. 4 is a diagrammatic representation of a second
exemplary embodiment of a heating apparatus accord-
ing to the invention, comprising three heating circuits,
viz. a sanitary water heating circuit V; which comprises
a boiler 134, a heating circuit V, which comprises radi-
ators 135 and a heating circuit V4 which comprises a
floor heating tube system. In this exemplary embodi-
ment too, the floor heating circuit V5 is connected direct-
ly to the boiler. To make this possible, the boiler should
include a zone having a very low water temperature in
comparison with the existing central-heating boilers. As
a result, relatively much water can condense from the
combustion gases, so that a high boiler efficiency is at-
tainable. The exemplary embodiment of Fig. 4 is distin-
guished from the example shown in Fig. 3 in that the
boiler 4 has a different division into chambers. The boiler
comprises four chambers 101, 102, 103, 104. The first
chamber 101 extends throughout the height of the heat-
ing boiler 4 along one side. The second, third and fourth
chambers 102, 103, 104 are arranged next to the first
chamber 101, the second chamber 102 is situated at the
top of the boiler 4, the third chamber 103 is situated at
the bottom of the boiler 4 and the fourth chamber 104 is
situated between the second 102 and the third chamber
103. The first and the second chambers 101, 102 are
separated by a partition 124 with an orifice 125 provided
therein. The second and the fourth chambers 102, 104
are separated by a partition 128 which contains an ori-
fice 129 which connects the second and the fourth
chamber 102, 103 with each other. The fourth and the
third chamber 104, 103 are separated by a partition 130
which contains an orifice 131 which connects the fourth
and the third chamber 104, and 103, respectively, with
each other, and the first and the third chamber 101, 103
are separated by a partition 132 comprising an orifice
1383 through which extends the flue duct 107 of the heat
exchange element 106. The heat exchange element
106 is connected to a burner chamber 105 which is sit-
uated at the top of the first chamber 101.

The course of the water for the first and the second
heating circuit V4, V, is as follows:

The return water enters into the coldest part of the
third chamber 103. The water flows from the third cham-
ber 103 through the orifice 133 to the first chamber 101
and upwards in the first chamber 101. Then the heated
water passes through orifice 125, ending up at the top
of the second chamber 102. In the second chamber 102
the water continues its course to a supply pipe 111. For
the third heating circuit Vg, serving, for instance, for floor
heating and for which only a low temperature is required,
the return water enters into the coldest part of the third
chamber 103. The supply water for the floor heating cir-
cuit V4 is taken from the fourth chamber 104 and the
desired temperature is achieved by mixing the relatively
cold water from the third chamber 103 with the supply
of heated water from the second chamber 102 accord-
ing to a fixed mixing ratio which is determined by the
magnitude of the orifices 129 and 131. For the rest, the
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operation of the exemplary embodiment shown in Fig.
4 corresponds with the exemplary embodiment shown
in Fig. 3. Accordingly, for details relating to the control
of the pumps 109, 112 and 115, reference is made to
the description given with reference to Fig. 3. The pres-
ence of the fourth chamber 104 makes it possible to ar-
range for the temperature of the supply water for the
third heating circuit V3 to lie between the water temper-
ature for the first and the second circuits V4, V2 and the
return water temperature of these circuits. This is effect-
ed in that in the fourth chamber 104 water coming from
the second chamber 102 and the third chamber 103 is
mixed in a fixed mixing ratio which is determined by the
ratio of the magnitude of the passage areas of the ori-
fices 129 and 131 respectively connecting the second
and fourth chambers 102, 104, and the third and fourth
chambers 103, 104.

The partition 28 between the second chamber 2 and
the third chamber 3 can for instance be provided with a
break plate or bypass means which make it possible to
adapt the casting in simple manner to a heating appa-
ratus with only two heating circuits. Moreover, the heat-
ing boiler may comprise a larger or smaller number of
chambers if more or fewer than three separate heating
circuits are included in the heating apparatus. In addi-
tion, a single chamber may have more heating circuits
connected to it, to which effect the chamber in question
may comprise a series of pumps. Further, pumps of a
different type can be used and the control of the pumps
can be provided for in different ways, for instance by
means of room thermostats and/or a weather-depend-
ent control. The sanitary water heating circuit, if present,
can moreover by designed differently, for instance as a
storage boiler.

Claims

1. A heating boiler (4) comprising a burner in a burner
chamber (5,105), an internal heat exchange ele-
ment (6,106) connected thereto, and a flue duct
(7,107), the heating boiler (4) comprising at least
two chambers (1, 2, 3; 101, 102, 103, 104), wherein
the firstchamber (1; 102) is connected with a further
chamber (2, 3; 104, 103; 101) via at least two
spaced apart orifices (25, 27, 29; 129, 131, 133,
125), the firstchamber (1; 102) comprising connect-
ing means (10) for a supply pipe (11; 111) for a first
heating circuit (V¢), while connecting means (18,22)
for a return pipe (19,23) of the first heating circuit
(V4) connect to the further chamber (2, 3; 103), the
arrangement being such that during use of the heat-
ing boiler (4) water in the first chamber (1; 102) is
heated by means of at least the burner, the burner
chamber (5; 105) and the heat exchange element
(6), is introduced from the first chamber (1; 102) into
the heating circuit (V4) connected thereto and
thence is returned only via the at least one further
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10.

B1 10

chamber (2, 3; 103) to the first chamber (1; 102).

A heating boiler according to claim 1, characterized
in that the second chamber (2; 104) comprises con-
necting means (13) for a supply pipe (14) of a sec-
ond heating circuit (V,; V).

A heating boiler according to claim 2, characterized
in that the heating boiler (4) comprises a third cham-
ber (3; 103), at least one connection between the
first (1; 102) and the second chamber (2; 104) being
formed by the third chamber (3; 103).

A heating boiler according to claim 3, characterized
in that the third chamber (3) comprises the conneci-
ing means (18) for the return pipe (19) of the first
heating circuit (V,), connecting means (20) for a re-
turn pipe (21) of the second heating circuit (V,) and
connecting means (16) for a supply pipe (17) of a
third heating circuit (V3).

A heating boiler according to claim 3 or 4, charac-
terized in that the flue duct (7) extends through the
third chamber (3), the third chamber (3) is arranged
under the second chamber (2), and the first cham-
ber (1) extends along the second (2) and the third
chamber (3).

A heating boiler according to any one of the preced-
ing claims, characterized in that the burner chamber
(5) and the internal heat exchange element (6) are
arranged in the first chamber (1).

A heating boiler according to any one of the preced-
ing claims, characterized in that at least the first
chamber (1), and preferably each chamber (1, 2,3),
comprises at least one pump (9, 12, 15).

A heating boiler according to claim 7, characterized
in that the capacity of at least the pump (9) in the
first chamber (1), and preferably of each pump (9,
12, 15), is controllable.

A heating boiler according to any one of the preced-
ing claims, characterized in that the heating boiler
(4) comprises a casting (36) which comprises at
least the burner chamber (5), the internal heat ex-
change element (6), the flue duct (7), the chambers
(1, 2, 3), connecting means for the pumps (9, 12,
15) and the connecting means (10, 11; 13, 14; 16,
17; 18, 19; 20, 21; 22, 23) for the supply pipes and
return pipes for the different heating circuits (V4, Vs,
V).

A heating boiler according to any one of the preced-
ing claims, characterized in that the first chamber
(1) has a water volume which is relatively small with
respect to the total water volume of the heating boil-
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er (4), while the second chamber (2) has a water
volume which is relatively large with respect to the
total volume of the heating boiler (4).

A heating boiler according to any one of the preced-
ing claims, characterized in that the heating boiler
(4) is so dimensioned that during use the tempera-
ture of the water in the first chamber (1) is higher
than that of the water in the second chamber (2) and
the temperature of the water in the second chamber
(2) is higher than that of the water in each further
chamber (3), if any.

A heating boiler according any one of the preceding
claims, characterized in that the first chamber (1)
comprises a maximum thermostat (30), which is
preferably arranged near the top of the first cham-
ber (1).

A heating apparatus comprising a heating boiler ac-
cording to any one of the preceding claims 2-12,
characterized in that the first heating circuit (V) is
arranged for sanitary water heating, the second
heating circuit (V,) is arranged for space heating
via, for instance, radiators (33) and/or convectors,
and the third heating circuit (V3), if any, is designed
as a low-temperature heating circuit, for instance for
floor heating or swimming pool heating.

A heating apparatus according to claim 13, charac-
terized in that in at least one of the heating circuits
(V4, Vo, Vg) temperature-recording means and
switching means (34, 35) are included for actuating
the pump (9, 12, 15) included in the associated
heating circuit during use on the basis of the record-
ed temperature or temperatures.

Patentanspriiche

1.

Heizkessel (4), der einen Brenner in einer Brenner-
kammer (5, 105), ein daran angeschlossenes inne-
res Warmeaustauschelement (6, 106) und einen
Rauchgaskanal (7, 107) aufweist, wobei der Heiz-
kessel (4) mindestens zwei Kammern (1, 2, 3; 101,
102, 103, 104) umfaft, wobei die erste Kammer (1;
102) mit einer weiteren Kammer (2, 3; 104, 103;
101) liber mindestens zwei beabstandete Offnun-
gen (25, 27, 29; 129, 131, 133, 125) verbunden ist,
wobei die erste Kammer (1; 102) Verbindungsmittel
(10) far eine Zufuhrleitung (11; 111) flr einen ersten
Heizkreis (V;) umfaBt, wahrend sich Verbindungs-
mittel (18, 22) fr eine RuckfluBleitung (19, 23) des
ersten Heizkreises (V) an die weitere Kammer (2,
3; 103) anschlieBen, wobei die Anordnung so ge-
troffen ist, daB wahrend der Benutzung des Heiz-
kessels (4) Wasser in der ersten Kammer (1; 102)
mit Hilfe mindestens des Brenners, der Brenner-
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kammer (5; 105) und des Warmetauschelements
(6) erhitzt wird, von der ersten Kammer (1; 102) in
den daran angeschlossenen Heizkreis (V) einge-
leitet wird und dann nur Uber die mindestens eine
weitere Kammer (2, 3; 103) zur ersten Kammer (1;
102) zuruckgefiihrt wird.

Heizkessel nach Anspruch 1, dadurch gekenn-
zeichnet, dafB die zweite Kammer (2; 104) Verbin-
dungsmittel (13) fur eine Zufuhrleitung (14) eines
zweiten Heizkreises (V,; V3) umfaft.

Heizkessel nach Anspruch 2, dadurch gekenn-
zeichnet, daB der Heizkessel (4) eine dritte Kam-
mer (3; 103) umfaBt, wobei mindestens eine einzel-
ne Verbindung zwischen der ersten (1; 102) und der
zweiten Kammer (2; 104) durch die dritte Kammer
(8; 103) gebildet ist.

Heizkessel nach Anspruch 3, dadurch gekenn-
zeichnet, daB die dritte Kammer (3) die Verbin-
dungsmittel (18) fiir die Rucklaufleitung (19) des er-
sten Heizkreises (V,), Verbindungsmittel (20) fir ei-
ne Rucklaufleitung (21) des zweiten Heizkreises
(V5) und Verbindungsmittel (16) flr eine Zufuhrlei-
tung (17) eines dritten Heizkreises (V3) umfaft.

Heizkessel nach den Anspriichen 3 oder 4, dadurch
gekennzeichnet, daf3 der Rauchgaskanal (7) sich
durch die dritte Kammer (3) erstreckt, wobei die drit-
te Kammer (3) unter der zweiten Kammer (2) ange-
ordnet ist, und die erste Kammer (1) sich entlang
der zweiten (2) und der dritten Kammer (3) er-
streckt.

Heizkessel nach einem beliebigen vorhergehenden
Anspruch, dadurch gekennzeichnet, daf3 die Bren-
nerkammer (5) und das innere Warmeaustausch-
element (6) in der ersten Kammer (1) angeordnet
sind.

Heizkessel nach irgendeinem der vorhergehenden
Anspriche, dadurch gekennzeichnet, daf3 minde-
stens die erste Kammer (1) und vorzugsweise jede
Kammer (1, 2, 3) mindestens eine Pumpe (9, 12,
15) umfassen.

Heizkessel nach Anspruch 7, dadurch gekenn-
zeichnet, dafB die Kapazitat mindestens der Pumpe
(9) in der ersten Kammer (1) und vorzugsweise je-
der Pumpe (9, 12, 15) steuerbar ist.

Heizkessel nach irgendeinem der vorhergehenden
Anspriche, dadurch gekennzeichnet, daf3 der Heiz-
kessel (4) aufweist:

einen GuBkérper (36), der mindestens die
Brennerkammer (5), das innere Warmeaustausch-
element (6), den Rauchgaskanal (7), die Kammern
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(1, 2, 3), Verbindungsmittel fur die Pumpen (9, 12,
15) und die Verbindungsmittel (10, 11; 13, 14; 16,
17; 18, 19; 20, 21; 22, 23) fur die Zuleitungsrohre
und die Ruckiohrungsrohre fir die verschiedenen
Heizkreise (V4, Vs, V3) umfaBt.

Heizkessel nach irgendeinem der vorhergehenden
Anspriche, dadurch gekennzeichnet, daB die erste
Kammer (1) ein Wasservolumen aufweist, das re-
lativ klein in Bezug auf das Gesamtwasservolumen
des Heizkessels (4) ist, wahrend die zweite Kam-
mer (2) ein Wasservolumen aufweist, das relativ
groB3 in Bezug auf das Gesamtvolumen des Heiz-
kessels (4) ist.

Heizkessel nach irgendeinem der vorhergehenden
Anspriche, dadurch gekennzeichnet, daf3 der Heiz-
kessel (4) so bemessen ist, da3 wahrend der Be-
nutzung die Temperatur des Wassers in der ersten
Kammer (1) héher als diejenige des Wassers in der
zweiten Kammer (2) ist, und daB die Temperatur
des Wasser in der zweiten Kammer (2) héher als
diejenige des Wasser in jeder weiteren Kammer (3)
ist, sofern vorhanden.

Heizkessel nach irgendeinem der vorhergehenden
Anspriche, dadurch gekennzeichnet, daB die erste
Kammer (1) einen Maximumthermostaten (30) auf-
weist, der vorzugsweise in der Nahe des oberen
Endes der ersten Kammer (1) angeordnet ist.

Heizgerat mit einem Heizkessel nach irgendeinem
der vorhergehenden Anspriiche 2 bis 12, dadurch
gekennzeichnet, daf3 der erste Heizkreis (V) flir sa-
nitdre Wassererwarmung angeordnet ist, der zwei-
te Heizkreis (V,) fir Raumheizung angeordnet ist
Uber beispielsweise Radiatoren (33) und/oder Kon-
vektoren, und der dritte Heizkreis (V3), falls vorhan-
den, als Niedrigtemperatur-Heizkreis ausgebildet
ist, beispielsweise fir Bodenheizung oder
Schwimmbadheizung.

Heizkessel nach Anspruch 13, dadurch gekenn-
zeichnet, daB in mindestens einem der Heizkreise
(V4, Vo, V3) Temperaturaufzeichnungsmittel und
Schaltmittel (34, 35) zur Betdtigung der Pumpe (9,
12, 15) enthalten sind, wobei die Pumpe in den zu-
gehérigen Heizkreis wahrend der Benutzung auf
der Basis der aufgezeichneten Temperatur oder der
Temperaturen einbezogen ist.

Revendications

Une chaudiére de chauffage (4) comprenant un bri-
leur dans une chambre de brlleur (5, 105), un élé-
ment intérieur d'échange de chaleur (6, 106) relié a
la chambre de brileur, et un conduit de fumées (7,
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107), la chaudiére de chauffage (4) comprenant au
moins deux chambres (1, 2, 3; 101, 102, 103, 104),
dans laquelle chaudiére la premiére chambre (1
102) est reliée a une autre chambre (2, 3 ; 104, 103;
101) via au moins deux orifices espacés l'un de
l'autre (25, 27, 29 ; 129, 131, 133, 125), la premiére
chambre (1; 102) comprenant des moyens de
liaison (10) pour un tube d'alimentation (11 ; 111)
pour un premier circuit de chauffage (V1), tandis
que des moyens de liaison (18, 22) pour un tube de
retour (19, 23) du premier circuit de chauffage (V,)
assurent la liaison vers l'autre chambre (2, 3; 103),
I'agencement étant tel qu'au cours de I'utilisation de
la chaudiére de chauffage (4) I'eau dans la premiére
chambre (1; 102) soit chauffée au moyen d'au
moins le braleur, la chambre de brileur (5; 105) et
I'élément d'échange de chaleur (6), qu'elle soit in-
troduite de la premiére chambre (1 ; 102) dans le
circuit de chauffage (V1) qui est relié a cette pre-
miére chambre et soit ensuite retournée unique-
ment via la au moins une autre chambre (2, 3; 103)
vers la premiére chambre (102).

Une chaudiére de chauffage selon la revendication
1, caractérisée en ce que la deuxiéme chambre (2
104) comporte des moyens de liaison (13) pour un
tube d'alimentation (14) d'un deuxiéme circuit de
chauffage (V2, V3).

Une chaudiére de chauffage selon la revendication
2, caractérisée en ce que la chaudiére de chauffage
(4) comporte une troisieme chambre (3; 103), au
moins une liaison entre la premiére (1; 102) et la
deuxiéme chambre (2 ; 104) étant formée par la troi-
siéme chambre (3 ; 103).

Une chaudiére de chauffage selon la revendication
3, caractérisée en ce que la troisitme chambre (3)
comporte des moyens de liaison (18) pour le tube
de retour (19) du premier circuit de chauffage (V1),
des moyens de liaison (20) pour un tube de retour
(21) du deuxiéme circuit de chauffage (V2) et des
moyens de liaison pour un tube d'alimentation (17)
d'un troisieme circuit de chauffage (V3).

Une chaudiére de chauffage selon la revendication
3ou 4, caractérisée en ce que le conduit de fumées
(7) s'étend a travers la troisieme chambre (3), en ce
que la troisieme chambre (3) est agencée en des-
sous de la deuxiéme chambre (2) et en ce que la
troisime chambre (1) s'étend le long de la deuxié-
me (2) et de la troisitme chambres (3).

Une chaudiére de chauffage selon I'une quelcon-
que des revendications précédentes, caractérisée
en ce que la chambre de brileur (5) et I'élément in-
térieur d'échange de chaleur (6) sont agencés dans
la premiére chambre (1).
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Une chaudiére de chauffage selon I'une quelcon-
que des revendications précédentes, caractérisée
en ce que au moins la premiére chambre (1), et de
préférence chacune des chambres (1, 2, 3), com-
porte au moins une pompe (9, 12, 15).

Une chaudiére de chauffage selon la revendication
7, caractérisée en ce que la capacité d'au moins la
pompe (9) dans la premiére chambre (1), et de pré-
férence de chaque pompe (9, 12, 15), est suscep-
tible d'étre contrdlée.

Une chaudiére de chauffage selon I'une quelcon-
que des revendications précédentes, caractérisée
en ce que la chaudiére de chauffage (4) comporte
une piéce moulée (36) qui comporte au moins la
chambre de brileur (5), I'élément intérieur d'échan-
ge de chaleur (6), le conduit de fumées (7), les
chambres (1, 2, 3), des moyens de liaison pour les
pompes (9, 12, 15) et les moyens de liaison (10,
11;13, 14; 16, 17; 18, 19; 20, 21 ; 22, 23) pour les
tubes d'alimentation et les tubes de retour pour les
différents circuits de chauffage (V1, V2, V3).

Une chaudiére de chauffage selon I'une quelcon-
que des revendications précédentes, caractérisée
en ce que la premiére chambre (1) présente un vo-
lume d'eau qui est relativement petit par rapport au
volume d'eau total de la chaudiére de chauffage (4),
tandis que la deuxiéme chambre (2) présente un
volume d'eau qui est relativement important par
rapport au volume d'eau total de la chaudiére de
chauffage (4).

Une chaudiére de chauffage selon I'une quelcon-
que des revendications précédentes, caractérisée
en ce que la chaudiére de chauffage (4) est dimen-
sionnée de telle fagon qu'en service, la température
de l'eau dans la premiére chambre (1) soit supé-
rieure a celle de I'eau dans la deuxiéme chambre
(2) et que la température de I'eau dans la deuxieme
chambre (2) soit supérieure a celle de I'eau dans la
troisieme chambre (3), si cette derniére existe.

Une chaudiére de chauffage selon I'une quelcon-
que des revendications précédentes, caractérisée
en ce que la premiére chambre (1) comporte un
thermostat de maximum (30), qui est de préférence
agencé a proximité du haut de la premiére chambre

(1).

Un appareil de chauffage comprenant une chaudié-
re de chauffage selon 'une quelconque des reven-
dications précédentes 2 4 12, caractérisé en ce que
le premier circuit de chauffage (V1) est agencé pour
le chauffage de I'eau sanitaire, le deuxiéme circuit
de chauffage (V2) est agencé pour un chauffage
d'espace via, par exemple, des radiateurs (33) et/
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ou des convecteurs, et le troisiéme circuit de chauf-
fage (V3), s'il existe, est réalisé sous la forme d'un
circuit de chauffage a basse température, par
exemple pour le chauffage par le plancher ou pour
le chauffage de piscine.

Un appareil de chauffage selon la revendication 13,
caractérisé en ce que, dans au moins |'un des cir-
cuits de chauffage (V1, V2, V3), sont inclus des
moyens d'enregistrement de température et des
moyens de commutation (34, 35) pour actionner la
pompe (9, 12, 15) incluse dans le circuit de chauf-
fage associé, au cours de l'utilisation, sur la base
de la ou les température(s) enregistrée(s).
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