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Description

[0001] The invention The invention relates to a heat-
ing apparatus. The invention in particular relates to a
heating apparatus suitable for use as a combined heat-
ing boiler for a space heating circuit and a tapping water
heating circuit. Such heating apparatus is known from,
for instance, NL 9402157.

[0002] This known heating apparatus, schematically
shownin Fig. 1, comprises a heating boiler provided with
a first heat exchanger and burner means connected
thereto. Through the first heat exchanger, a water duct
extends between connecting means for an inlet and an
outlet of a space heating circuit. This first heat exchang-
er moreover comprises a flue duct for exchanging heat
between flue gases coming from the burner means and
water flowing through the water duct during use. From
the connecting means for the inlet of a space heating
circuit there extends a first pipe part connected, on a
side remote from the boiler, to a first connecting stub of
a three-way valve. To a second connecting stub of this
three-way valve, a second pipe connects, leading to the
space heating circuit, while to the third stub of the three-
way valve, a third pipe connects, connected to tapping
water heating means, for instance a second heat ex-
changer, a storage water heater or a tapping water heat-
er. From the connecting means for the outlet of the
space heating circuit, a fourth pipe extends connected,
on the side remote from the boiler, to a first connecting
stub of pump means whose second connecting stub is
connected to a first connecting stub of a T-piece, of
which a second connecting stub connects to the tapping
water heating apparatus and the third connecting stub
is connected to a fifth pipe for returning water from the
space heating circuit.

[0003] This known heating apparatus has as an ad-
vantage that thus, a heat demand in a space heating
circuit as well as the heat demand in a tapping water
heating circuit can be satisfied in a simple and econom-
ical manner. However, it is still a drawback of this known
heating apparatus that connecting pipes and couplings
are necessary for the various pipes, the pump means,
the three-way valve and the tapping water heating
means, as well as for the burner means. This renders
the manufacture and assembly of this known heating
apparatus complicated, as a consequence of which it
requires much time and, moreover, easily leads to er-
rors. In addition, the use of such pipes and couplings is
relatively costly, as is the time required for assembly.
Further, the pump means, the three-way valve and the
tapping water heating means take up relatively much
space and are moreover relatively vulnerable outside
the heating boiler.

[0004] EP 0 509 611 discloses a heat exchanger ac-
cording to the preamble of claim 1. In this known ex-
changer two pumps are used for a central heating circuit
and a sanitary water heating circuit.

[0005] The object of the invention is to provide a heat-
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ing apparatus of the above-mentioned type, in which
said drawbacks of the known heating apparatus are
avoided, while the advantages thereof are maintained.
To that end, a heating apparatus according to the
present invention is characterized by the features of
claim 1.

[0006] The use of a first heat exchanger, cast from
metal, with at least the connecting means for the three-
way valve or the pump means being cast integrally
therewith, offers the advantage that at least the three-
way valve or the pump means respectively can be di-
rectly coupled to the first heat exchanger, at least the
respective connecting means therefor, without the inter-
position of any further pipes or couplings. In this manner,
the costs and time involved in the manufacture are lim-
ited and, moreover, the risk of errors in, for instance, the
assembly is reduced considerably. Moreover, an even
more compact heating apparatus is obtained. In this re-
spect, it is preferred that the connecting means both for
the three-way valve and for the pump means be cast
integrally in the first heat exchanger.

[0007] By providing the connecting pipes between the
various assembly parts in the first heat exchanger
through casting, an even simpler heating apparatus is
obtained, in particular a first heat exchanger for which
the various assembly parts can be directly provided on
the casting.

[0008] It will be appreciated that a heating apparatus
according to the invention is also applicable in a single
heating circuit, for instance only for space heating, or
for use with multiple heating circuits, for instance a cen-
tral heating circuit and a floor heating circuit. In this con-
text, multiple-way valve should be understood to com-
prise at least valves for switching between at least three
pipes or the like.

[0009] In afirstadvantageous embodiment, a heating
apparatus according to the present invention is further
characterized by the features of claim 2.

[0010] By also casting fasteners and connecting
means for a second heat exchanger integrally in the first
heat exchanger, the advantage achieved is that the sec-
ond heat exchanger can also be directly coupled to the
first heat exchanger, at least to the various connecting
pipes thereof, without the interposition of any further ex-
ternal pipes or couplings.

[0011] Preferably, fastening points and fastening sur-
faces required in a heating apparatus according to the
present invention, and means for the packings required
for the fastening and/or sealing, such as packing cham-
bers, are cast integrally with the first heat exchanger, so
that finishing of the casting is not necessary, or only to
a very limited extent, while the assembly thereof is pos-
sible in an unequivocal manner and the risk of assembly
errors is reduced even further.

[0012] Similarly, means for positioning and sealing
the burner means relative to the first heat exchanger
may be cast integrally therewith.

[0013] In a further advantageous embodiment, a
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heating apparatus according to the present invention is
further characterized by the features of claim 7. Posi-
tioning the pump means, the multiple-way valve, the
burner means and the second heat exchanger in or
against the first heat exchanger offers the advantage of
realizing an even more compact construction, while,
moreover, the assembled parts are protected more
properly.

[0014] Preferably, for assembly of the different as-
sembly parts, O-ring seals are used whereby, in a par-
ticularly simple manner, at least fluid seals can be ob-
tained which are sufficiently flexible to take up any dif-
ferences in expansion coefficients and sufficiently dura-
ble, while such seals are relatively inexpensive and par-
ticularly simple in use.

[0015] The invention further relates to a heat ex-
changer for use in a heating apparatus according to the
present invention.

[0016] Further advantageous embodiments of a heat-
ing apparatus according to the presentinvention are giv-
en in the further claims.

[0017] To elucidate the invention, an exemplary em-
bodiment of a heating apparatus according to the
present invention will hereinafter be specified with ref-
erence to the accompanying drawings. In these draw-
ings:

Fig. 1 is a schematic front view of a heating appa-
ratus according to the prior art;

Fig. 2 is a front view of a cast heat exchanger for
use in a heating apparatus according to the inven-
tion;

Fig. 3 is a sectional side elevation of a heat ex-
changer, taken on the line llI-1ll in Fig. 2;

Fig. 4 is a rear view of a heat exchanger according
to Fig. 2;

Fig. 5 is a sectional view of a heat exchanger, taken
on the line V-V in Fig. 3;

Fig. 6 is a sectional view of a heat exchanger, taken
on the line VI-Vl in Fig. 3; and

Fig. 7 schematically shows a connection of a pump
to the first heat exchanger in a heating apparatus
according to the invention.

[0018] Fig. 1 is a schematic front view of a heating
apparatus according to the prior art, comprising a boiler
1 containing a heat exchanger, not shown, which com-
prises a water duct and a flue duct, as well as burner
means for forcing heated flue gases through the boiler
via the flue duct. By a first pipe 2, the water duct con-
nects to a first connecting stub 4' of a three-way valve
4. A second connecting stub 4" of the three-way valve
4 is connected to a second pipe 6 leading to a space
heating circuit. A third connecting stub 4" of the three-
way valve 4 is connected to a third pipe 8 connecting,
on a first side thereof, to a first side 10' of a heat ex-
changer 10. Connecting to the opposite side 10" of the
water duct of the boiler 1 is a fourth pipe 12, connected
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to a first connecting stub 14’ of a pump 14. A T-shaped
coupling piece 16 is connected by a first connecting stub
16' to a second connecting stub 14" of the pump 14, by
a second connecting stub 16" to the second side 10" of
the second heat exchanger 10 and by a third connecting
stub 16™ to a fifth pipe 18 for returning water from the
space heating circuit.

[0019] Inthis heating apparatus, five pipes 2, 6, 8, 12,
18, one T-shaped coupling piece 16 and eight couplings
2a, 6a, 8a, 8b, 12a, 16a, 16b, 16¢ are necessary for cou-
pling the three-way valve 4, the second heat exchanger
10 and the pump 14. Each coupling consists of at least
three parts, is relatively costly, susceptible to failure and
requires relatively much time for assembly, while the
chance of assembly errors is relatively great. Moreover,
the height H of such known heating apparatus is rela-
tively great.

[0020] Figs. 2-6 represent a number of views of a first
heat exchanger 20 for use in a heating apparatus ac-
cording to the present invention, comprising a burner
space 22 and a flue passageway 24, communicating
with the burner chamber 22 via a flue passage 26. On
the side remote from the flue passage 26, the flue pas-
sageway 24 connects to chimney connecting means 28.
Moreover, in the first heat exchanger 20, a first water
duct 30- and an intermediate water duct 32 are cast in-
tegrally therewith, as well as a connecting water duct
34. Adjacent the front side 38, the first water duct 30
meanders from a position adjacent the bottom side 36
of the first heat exchanger 20 to a position adjacent the
burner space, then passes the flue passage 26 to me-
ander, as shown in Fig. 6, along the rear side 40 via the
burner space 22 and, subsequently, back in the direction
of the bottom side 36. Adjacent the bottom side 36, the
first water duct 30 comprises first connecting means 42
for connection of, for instance, a space heating circuit
provided with radiators. Moreover, adjacent the bottom
end of the first heat exchanger 20, second connecting
means 44 are provided for connecting a return pipe of
said space heating circuit. The connecting means 44 for
the return pipe open into a valve cavity 46 adjacent a
first end 48 of the connecting water duct 34. The inter-
mediate water duct 32 is arranged on the side of said
first end 48 opposite the valve cavity 46. The connecting
water duct 34 extends approximately parallel to the bot-
tom side of the first heat exchanger 20, along the lower
part of the first water duct 30, separated therefrom by a
relatively narrow wall part 50. This wall part 50 further
extends around the first end 48 of the connecting water
duct 34, to separate it from the intermediate water duct
32 and the valve cavity 46. This will be further discussed
hereinbelow.

[0021] As shown in Fig. 2, adjacent the bottom end of
the first heat exchanger 20 there is provided a first po-
sitioning surface 52 for positioning pump means (not
shown), which may be of a conventional type. Provided
centrally in the first positioning surface 52 is a pump inlet
opening 54 for the suction side of the pump means,
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while above it there is provided a pump outlet opening
56 for the delivery side of the pump means. In Fig. 5,
the pump inlet opening 54 and pump outlet opening 56
are depicted in dotted lines, which shows that the pump
inlet opening 54 opens into the second end 59 of the
connecting water duct 34, on a first side of the wall part
50, while the pump outlet opening 56 opens into the first
water duct 30 on the opposite side of the relevant wall
part 50. Hence, by pump means arranged on the first
positioning surface 52, water can be pumped from the
connecting water duct 34 into the first water duct 30.
With the interposition of a suitable packing, the pump
means can be fixed against the first positioning surface
52 with bolts or like means engaging the blind holes 57.
[0022] Provided nextto the first positioning surface 52
is a second positioning surface 58 for positioning a
three-way valve, not shown. This is preferably a con-
ventional three-way valve. Provided centrally in the sec-
ond positioning surface 58 is a three-way valve outlet
opening 60, while below it there is provided a slightly
reniform first three-way valve inlet opening 62 and
above the three-way valve outlet opening 60 there is
provided a second three-way valve inlet opening 64
which is likewise slightly reniform. In Fig. 5, the three-
way valve outlet and three-way valve inlet openings 60,
62 and 64 respectively are depicted in broken lines. This
shows that the three-way valve outlet opening opens in-
to the first end 48 of the connecting water duct 34, the
first three-way valve inlet opening 62 opens into the
valve cavity 46 and the second three-way valve inlet 64
opens into the intermediate water duct 32. Thus, by
means of the three-way valve, not shown, either the
valve cavity 46 can be connected to the connecting wa-
ter duct 34, or the intermediate water duct 32 can be
connected to said connecting water duct 34.

[0023] The first heat exchanger 20 further comprises
a third positioning surface 66, extending circularly
around an inlet opening 68 for a second heat exchanger
70 whose contours are schematically shown in Fig. 2 in
broken lines. There is provided a fourth positioning sur-
face 72, extending circularly around an outlet opening
74 for the second heat exchanger 70. The second heat
exchanger is preferably a plate heat exchanger of the
conventional type, yet any suitable heat exchanger can
be used here. Preferably, the second heat exchanger
70 is designed for heating tapping water through heat
exchange. In Fig. 5, the inlet opening 68 and the outlet
opening 74 for the second heat exchanger 70 are shown
in broken lines. The inlet opening 68 opens into the first
water duct 30 at some distance from the connecting
means 42 for the supply pipe of the space heating cir-
cuit, while the outlet opening 74 opens into the interme-
diate water duct 74. Accordingly, during use, water can
be passed from the first water duct 30, via the second
heat exchanger 70, into the intermediate water duct 32
and can from there be passed, at a suitable setting of
the three-way valve, into the connecting water duct 34
via the second three-way valve inlet opening 64 and the
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three-way valve outlet opening 60. By the pump means,
water can hence be pumped round via the water duct
30, the second heat exchanger 70, the intermediate wa-
ter duct 32 and the connecting water duct 34. However,
if the three-way valve is switched over to connect the
valve cavity 46 to the connecting water duct 34, water
can be pumped round by the pump means via the first
water duct 30 and the space heating circuit. The water
can be heated in the water duct by means of flue gases
coming from a burner (not shown) disposed in the burn-
er space 22. For that purpose, on the rear side 40 of the
first heat exchanger 20, below the flue passage 26 in
the flue passageway 24, there are provided a large
number of projections 76 increasing the heat exchang-
ing surface area, in rows and columns staggered rela-
tive to one another. The projections 76 are cast integrally
with and therefore in direct connection with the wall of
the water duct 30, the intermediate water duct 32 and
at least a part of the connecting water duct 34. In the
first part of the flue passageway 24, viewed from the flue
passage 26, the length of the projections 76 increases,
while in this part, the projections are spaced apart slight-
ly further than in the adjoining lower part of the flue pas-
sageway 24. Thus, the flow resistance in said first part
of the flue passageway 24 is slightly lower than in the
further flue passageway 24, to realize an even better
heat exchange. During use, the chimney connecting
means 28 are connected to a chimney suitable therefor
for discharging the substantially cooled-down flue gas-
es.

[0024] Adjacent the top end, the first heat exchanger
20 is provided with two core holes 80 provided with plugs
82, for closure thereof. On the left-hand side in Fig. 5, a
core opening 80 is provided over substantially the full
height of the water duct 30, so that the different parts of
the meandering water duct 30 can be reached in a sim-
ple manner. During use, this opening is closed off by a
cover 84.

[0025] The different positioning surfaces 52, 58, 66
and 72 offer the advantage that suitable packings can
simply and unequivocally be positioned for obtaining flu-
idtight sealings of the pump means, three-way valve and
the second heat exchanger respectively. Moreover, suit-
able fastening means, such as blind holes 57, 61, 63,
having, for instance, screw thread, enable mounting the
various parts in a fast and simple manner. Thus, a heat-
ing apparatus according to the present invention can be
assembled in a particularly fast manner and with few
loose parts, which reduces the chance of errors consid-
erably and is moreover particularly economical. In addi-
tion, a heating apparatus according to the present in-
vention is particularly compact in that the pump, the
three-way valve and the second heat exchanger are
mounted directly against the first heat exchanger, as is
the burner, which may moreover be advantageous in
terms of heat engineering.

[0026] Becausein afirst heat exchanger 20 according
to the present invention, the burner space 22 is open
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towards the front side 38, while the flue passageway 24
is located on the rear side, accessible via the flue pas-
sage 26, the burner, the pump, the three-way valve and
the second heat exchanger can all be mounted on the
front side 38 of the first heat exchanger 20 so as to be
properly accessible. The rear side 40 can simply be
closed off with a substantially flat cover (not shown),
which cover may abut against the free ends of the pro-
jections 76 and a circumferential wall 82. The first heat
exchanger 20 is preferably cast in one piece from a light
metal or an alloy thereof, such as aluminum. A burner
for use in a heating apparatus according to the present
invention is preferably of the premix type, while the fan
required therefor can likewise be arranged on the front
side 38 of the first heat exchanger 20. The first heat ex-
changer 20 can readily be dimensioned in such a man-
ner that the heating apparatus is of the condensing type,
to realize an even higher efficiency. Suitable discharge
means for the condensate, such as a siphon, can readily
be arranged in a manner known per se.

[0027] The invention is in no way limited to the em-
bodiment represented in the description and the draw-
ings. Many variations thereof are possible.

[0028] The water duct 30, the connecting water duct
34 and the intermediate water duct 32 may be designed
differently and positioned relative to each other in a dif-
ferent manner, while the connecting water duct 34 may,
for instance, extend in such a manner that the pump
means are located further upstream in the first water
duct 30, at least closer to the burner space 22. Also, the
inlet opening 68 and outlet opening 74 for the second
heat exchanger may open in other positions, to allow
water of a different temperature to flow through the sec-
ond heat exchanger 70. The projections increasing the
heat-exchanging surface area may be designed differ-
ently or arranged in other patterns, for instance as ribs
or the like, while, for instance, such elements may also
be provided in the burner space 22 or be omitted. More-
over, the burner space 22 may, for instance, be open
towards the top side of the first heat exchanger 20. Also,
connecting means such as a gas and/or air supply pipe
for the burner may be cast integrally in the first heat ex-
changer 20, comparable with the intermediate water
duct 32 and the connecting water duct 34. Comparable
advantages may be realized by omitting the inlet open-
ing 68 and outlet opening 72 for the second heat ex-
changer, for instance when the heating apparatus is to
be used only for space heating or when a different type
of tapping water heating apparatus is preferred, for in-
stance a storage water heater. Also, the second heat
exchanger may be arranged outside the first heat ex-
changer 20 and several pumps may be applied, for in-
stance depending on the number of circuits to be con-
nected. Of course, the dimensions and the shape of at
least the first heat exchanger may be adjusted as the
occasion requires. Such variations are directly clear to
a skilled person. These and many similar variations are
understood to fall within the framework of the invention
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as defined in the appended claims.

[0029] Fig. 7 shows apump 14 disposed on a first heat
exchanger 20. A connecting stub 14a of the pump 14
projects into the pump inlet opening 54. A packing, in
particular an O-ring 15, is provided in a circumferential
groove in the stub 14a, such that in the assembled con-
dition shown, it is sealingly clamped between the stub
14a and the wall of the opening 54. Between the pump
14 and the positioning face 52, a further packing 15a
may be provided, for further sealing and/or for an even
better positioning. Comparable fastening and sealing
manners are preferably also used for the further con-
nections, in particular for the second heat exchanger 70,
the pump 14 and the multiple-way valve 4. If necessary,
there may also be provided a groove in the wall of the
opening 54, such that the pump 14 can at least partially
be fixed with the O-ring 15. Of course, other packings
may be applied as well, such as, for instance, a metal
clamping ring.

Claims

1. Aheating apparatus, comprising at least a first heat
exchanger (20), pump means, burner means, con-
necting means (42, 44) for an inlet and an outlet of
a space heating circuit, connecting means (64, 68)
for the supply pipe of a further heating circuit (70),
in particular a tapping water heating circuit, the heat
exchanger being cast from light metal or an alloy
with light metal, characterized in that, a multiple-
way valve is provided for connecting a water duct
in the heat exchanger to either the connecting
means for the inlet (44) of the space heating circuit
or the connecting means (64, 68) for the inlet of the
further heating circuit and at least the connecting
means (60, 62, 64; 54, 56) for the multiple-way
valve and/or the pump means being cast integrally
with the first heat exchanger wherein at least the
connecting pipes (32, 34; 46) between the pump
means and the water duct in the first heat exchang-
er (20) and/or between the multiple-way valve and
the second heat exchanger (70) on the one hand,
and the multiple-way valve and the connecting
means (44) for the inlet of the space heating circuit
on the other, are cast integrally in the first heat ex-
changer (20).

2. A heating apparatus according to claim 1, wherein
a second heat exchanger (70) is further provided
which can be incorporated into a tapping water
heating circuit, said second heat exchanger (70) be-
ing fitted in or against the first heat exchanger (20),
at least a part of the fasteners and connecting
means for the second heat exchanger being cast
integrally with the first heat exchanger (20).

3. A heating apparatus according to claim 2, wherein
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the second heat exchanger (70) is a plate heat ex-
changer.

A heating apparatus according to any one of the
preceding claims, wherein for at least the pump
means and the multiple-way valve, at least a part of
the required fastening points (57, 61) and fastening
surfaces (52, 58), as well as means for accommo-
dating packing means required therefor, are cast in-
tegrally with the first heat exchanger (20).

A heating apparatus according to any one of the
preceding claims, wherein connecting means and
accommodating means for packing means for the
burner means are cast integrally with the first heat
exchanger (20).

A heating apparatus according to any one of the
preceding claims, wherein the multiple-way valve,
the pump means and the burner means are mount-
ed in, at least against the first heat exchanger (20).

A heating apparatus according to claims 2 and 6,
wherein the second heat exchanger (70) is also
mounted in, at least against the first heat exchanger
(20).

A heating apparatus according to any one of the
preceding claims, wherein at least the pump means
and the multiple-way valve are at least fluidtightly
connected to the first heat exchanger (20) by means
of O-ring seals.

A heat exchanger for use in a heating apparatus ac-
cording to any one of the preceding claims, cast
from metal, provided with at least integrated, inte-
grally cast pipes (32, 34; 46) for connection and mu-
tual connection of a water duct (30) in the heat ex-
changer (20) and pump means, a second heat ex-
changer (70) and a multiple-way valve and connect-
ing means (44) for an inlet of a space heating circuit
and the same multiple-way valve.

Patentanspriiche

1.

Heizvorrichtung mit mindestens einem ersten War-
meaustauscher (20), einer Pumpeneinrichtung, ei-
ner Brennereinrichtung, einer Verbindungseinrich-
tung (42,44) fir einen Einlass und einen Auslass
einer Raumheizschaltung, einer Verbindungsein-
richtung (64,68) fir das Zuflhrrohr einer weiteren
Heizschaltung (70), insbesondere einer Leitungs-
wasser-Heizschaltung, wobei der Warmeaustau-
scher aus einem Leichtmetall oder einer Leichtme-
talllegierung gegossen ist,

dadurch gekennzeichnet, dass

ein Mehrwegeventil zum Verbinden einer Wasser-
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leitung in dem Wéarmeaustauscher entweder mit der
Verbindungseinrichtung fiir den Einlass (44) der
Raumheizschaltung oder der Verbindungseinrich-
tung (64,68) fir den Einlass der weiteren Heizschal-
tung vorgesehen ist, wobei mindestens die Verbin-
dungseinrichtung (60,62,64;54,56) fir das Mehr-
wegeventil und/oder die Pumpeneinrichtung ein-
stiickig mit dem ersten Warmeaustauscher gegos-
sen ist, wobei mindestens das Verbindungsrohr
(32, 34;46) zwischen der Pumpeneinrichtung und
der Wasserleitung in dem ersten Warmeaustau-
scher (20) und/oder zwischen dem Mehrwegeventil
und dem zweiten Warmeaustauscher (70) einer-
seits und dem Mehrwegeventil und der Verbin-
dungseinrichtung (44) fir den Einlass der Raum-
heizschaltung andererseits einstiickig in dem er-
sten Warmeaustauscher (20) eingegossen sind.

Heizvorrichtung nach Anspruch 1, bei der ferner ein
zweiter Warmeaustauscher (70) vorgesehen ist,
der in einer Leitungswasser-Heizschaltung einge-
baut sein kann, wobei der zweite Warmeaustau-
scher (70) in oder an dem ersten Warmeaustau-
scher (20) ein- oder angebaut sein kann, wobei min-
destens ein Teil der Befestigungsteile und der Ver-
bindungseinrichtung fir den zweiten Wéarmeaus-
tauscher einstiickig mit dem ersten Warmeaustau-
scher (20) gegossen ist.

Heizvorrichtung nach Anspruch 2, bei der der zwei-
te Warmeaustauscher (70) ein Plattenwarmeaus-
tauscher ist.

Heizvorrichtung nach einem der vorhergehenden
Anspriiche, bei der fir mindestens die Pumpenein-
richtung und das Mehrwegeventil mindestens ein
Teil der erforderlichen Befestigungspunkte (57,61)
und Befestigungsflachen (52,58) sowie eine Ein-
richtung zum Aufnehmen von daflr bendtigten
Dichtungseinrichtungen einstlickig mit dem ersten
Warmeaustauscher (20) gegossen sind.

Heizvorrichtung nach einem der vorhergehenden
Anspriiche, bei der die Verbindungseinrichtung und
die Aufnahmeeinrichtung fir die Dichtungseinrich-
tung fir die Brennereinrichtung einsttickig mit dem
ersten Warmeaustauscher (20) gegossen sind.

Heizvorrichtung nach einem der vorhergehenden
Anspriche, bei der das Mehrwegeventil, die Pum-
peneinrichtung und die Brennereinrichtung in oder
zumindest an dem ersten Warmeaustauscher (20)
montiert sind.

Heizvorrichtung nach Anspruch 2 und 6, bei der der
zweite Warmeaustauscher (70) ebenfalls in oder
zumindest an dem ersten Warmeaustauscher (20)
montiert ist.
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Heizvorrichtung nach einem der vorhergehenden
Anspriiche, bei der mindestens die Pumpeneinrich-
tung und das Mehrwegeventil zumindest mittels
O-Ringdichtungen fluiddicht mit dem ersten War-
meaustauscher (20) verbunden sind.

Warmeaustauscher flr eine Heizvorrichtung nach
einem der vorhergehenden Anspriiche, der aus Me-
tall gegossen ist und mindestens mit integrierten
einstiickig angegossenen Rohren (32,34;46) zum
Verbinden und Miteinanderverbinden einer Was-
serleitung (30) in dem Warmeaustauscher (20) mit
der Pumpeneinrichtung, eines zweiten Warmeaus-
tauschers (70) mit einem Mehrwegeventil und einer
Verbindungseinrichtung (44) fir einen Einlass einer
Raumheizschaltung mit dem gleichen Mehrwege-
ventil versehen ist.

Revendications

Appareil de chauffage, comprenant au moins un
premier échangeur de chaleur (20), des moyens de
pompe, de moyens de brileur, des moyens de rac-
cordement (42, 44) pour une entrée et une sortie
d'un circuit de chauffage des locaux, des moyens
de raccordement (64, 68) pour le tube d'alimenta-
tion d'un autre circuit de chauffage (70), en particu-
lier un circuit de chauffage d'eau de distribution,
I'échangeur de chaleur étant moulé a partir de métal
léger ou d'un alliage avec un métal léger, caracté-
risé en ce qu'une vanne a plusieurs voies est pré-
vue pour connecter un conduit d'eau dans I'échan-
geur de chaleur aux moyens de raccordement pour
I'entrée (44) du circuit de chauffage des locaux ou
aux moyens de raccordement (64, 68) pour I'entrée
de l'autre circuit de chauffage et au moins les
moyens de raccordement (60, 62, 64 ; 54, 56) pour
la vanne a plusieurs voies et/ou les moyens de
pompe étant moulés intégralement avec le premier
échangeur de chaleur, dans lequel au moins les tu-
be de raccordement (32, 34 ; 46) entre Iés moyens
de pompe et le conduit d'eau dans le premier
échangeur de chaleur (20) et/ou entre la vanne a
plusieurs voies et le deuxiéme échangeur de cha-
leur (70) d'une part et la vanne a plusieurs voies et
les moyens de raccordement (44) pour I'entrée du
circuit de chauffage des locaux d'autre part sont
moulés intégralement dans le premier échangeur
de chaleur (20).

Appareil de chauffage selon la revendication 1,
dans lequel un deuxiéme échangeur de chaleur
(70) est prévu en loutre, lequel peut étre incorporé
dans un circuit de chauffage d'eau de distribution,
ledit deuxiéme échangeur de chaleur (70) étant
montée dans ou contre le premier échangeur de
chaleur (20), au moins une partie des éléments de
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fixation et des moyens de raccordement pour le
deuxiéme échangeur de chaleur étant moulée inté-
gralement avec le premier échangeur de chaleur
(20).

Appareil de chauffage selon la revendication 2,
dans lequel le deuxiéme échangeur de chaleur (70)
est un échangeur de chaleur a plaques.

Appareil de chauffage selon I'une quelconque des
revendications précédentes, dans lequel pour au
moins les moyens de pompe et la vanne a plusieurs
voies, au moins une partie des points de fixation né-
cessaires (57, 61) et des surfaces de fixation (52,
58), ainsi que des moyens pour recevoir des
moyens de garniture nécessaires pour ceux-ci, sont
moulés intégralement avec le premier échangeur
de chaleur (20).

Appareil de chauffage selon I'une quelconque des
revendications précédentes, dans lequel des
moyens de raccordement et des moyens de récep-
tion pour des moyens de garniture pour les moyens
de brilleur sont moulés intégralement avec le pre-
mier échangeur de chaleur (20).

Appareil de chauffage selon I'une quelconque des
revendications précédentes, dans lequel la vanne
a plusieurs voies, les moyens de pompe et les
moyens de brlleur sont montés dans, au moins
contre, le premier échangeur de chaleur (20).

Appareil de chauffage selon les revendications 2 et
6, dans lequel le deuxieme échangeur de chaleur
(70) est également monté dans, au moins contre,
le premier échangeur de chaleur (20).

Appareil de chauffage selon I'une quelconque des
revendications précédentes, dans lequel au moins
les moyens de pompe et la vanne a plusieurs voies
sont au moins connectées de maniére étanche aux
fluides au premier échangeur de chaleur (20) au
moyen de joints toriques d'étanchéité.

Echangeur de chaleur destiné a étre utilisé dans un
appareil de chauffage selon I'une quelconque des
revendications précédentes, moulé a partir de mé-
tal, muni de tubes coulés intégralement au moins
intégré (32, 34 ; 46) pour le raccordement et le rac-
cordement mutuel d'un conduit d'eau (30) dans
I'échangeur de chaleur (20) et les moyens de pom-
pe, un deuxieme échangeur de chaleur (70) et une
vanne a plusieurs voies et des moyens de raccor-
dement (44) pour une entrée d'un circuit de chauf-
fage de locaux et cette méme vanne a plusieurs
voies.
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