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Description

[0001] Theinventionrelatestoaheatexchanger. Such
a heat exchanger is known from French patent specifi-
cation 854.120.

[0002] FR 854.120 discloses a heat exchanger com-
prising a closed cylindrical inner wall, enclosing a burner
space, whereby a water duct is formed around said inner
wall, between said inner wall and an outer wall. On one
side the water duct is provided with an inlet and on the
other side with an outlet. The inlet and outlet are set di-
ametrically. The water duct is manufactured with an open
top side, which is closed after removal of the relevant
mold part. The water duct is formed by a single chamber
completely surrounding said burner chamber. From said
inner wall a number of ribs extends radially for enlarging
the heat exchanging surface.

[0003] This known heat exchanger is simple in con-
struction but has the disadvantage that the flow of water
between the inlet and outlet is substantially free. The ef-
fective length of the water duct between the inlet and
outlet is approximately half the circumferential length of
the inner or outer wall. This results during use in pour
heat transfer between heated gases and water in said
water duct.

[0004] A further heat exchanger is known from Euro-
pean patent specification EP-A-0 547 641.

[0005] Thisknown heatexchangercomprises two box-
shaped parts attached to each other with the open sides
facing each other, with the inclusion of a burner space.
Each part comprises, at the side thereof facing the burner
space, a humber of series and columns of projections
that increase the heat-transferring area, which projec-
tions always extend in the same direction towards each
other in the mounted condition of the heat exchanger,
and have their free ends approximately abutting against
each other. At the outside remote from the projections,
each part comprises a water duct extending zig-zag from
the bottom upwards. The lateral sides of the heat ex-
changer are formed by substantially closed, flat walls.
During use, flue gases heated by means of a burner are
passed from the top side of the heat exchanger through
the burner space along the projections, while heat is
transmitted to the projections. The projections transfer
the heat to water flowing through the water ducts. This
known heat exchanger is easy to manufacture, compact
and practical in use, and has a favorable efficiency.
[0006] This known heat exchanger has as a drawback
that the heat-transferring area is relatively small com-
pared with the dimensions of the heat exchanger. As a
consequence, the efficiency is not optimal. A water duct
extends on two sides of the heat exchanger only, the
other sides are clear and act as radiation surface to the
environment, so that heat is lost, particularly when no or
insufficient insulation measures are taken. The projec-
tions are arranged so that they transfer the heat in a fa-
vorable manner to the or each water duct, which means
that they all connect to the parts of each heat exchanger
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part that face the water duct. During use, as a conse-
quence of the difference in heat transfer of the different
parts of the heat exchanger, stresses may occur in the
material which may cause damages or even breakage.
[0007] The object of the invention is to provide a heat
exchanger of the type described in the preamble of the
main claim, wherein the drawbacks mentioned are avoid-
ed, while the advantages thereof are retained. To that
end, a heat exchanger and burner according to the in-
vention is characterized by the features of claim 1.
[0008] The substantially cylindrical form of the heat ex-
changer provides a favorable ratio between the contents
and the wall surface of a heat exchanger. Moreover, the
water duct extends along at least almost the entire out-
side of the heat exchanger, so that the heat of the flue
gases is optimally used and heat radiation to the envi-
ronment is minimized. During use, the heat exchanger
is as it were insulated by a water jacket. Moreover, as
the elements increasing the heat-transferring area ex-
tend inwardly from the inner wall while they are distributed
along the entire inner circumference of the section atleast
in a portion of the heat exchanger, the heat of the flue
gases is optimally taken up and distributed over the entire
circumference of the inner wall and thus transferred to
the water duct. Consequently, substantial temperature
differences over the inner wall are prevented in a simple
manner. A heat exchanger according to the invention can
be manufactured and employed in a simple manner and
is economical in production, use and maintenance.
[0009] During production of the heat exchanger, the
water duct, wound spiral-wise around the inner wall, has
the advantage that the casting core or casting core parts
can readily be removed therefrom, because no or at least
few bends occur therein. The water duct extends in a
flowing manner, like a snake around the cylindrical inner
wall. This prevents core material, for instance sand, wax
or plastic, from staying behind in parts of the water duct
and fouling and damaging the apparatus. During use,
such a spirally wound water duct has the advantage that
the water resistance of the heat exchanger is low, at least
lower than in the case of a water duct that extends zigzag.
Thus, the advantage is for instance achieved that a water
pump of a lower capacity can be used, that there can be
amore accurate control, that a longer water duct or great-
er powers can be used and like advantages. Moreover,
the water duct can be cleaned more properly and foulings
are more simply prevented from adhering in the water
duct during use.

[0010] A further advantage of arranging a spirally
wound water duct is that a casting core required therefor
can be fitted and supported in a mold in a simpler manner,
so that the manufacture of such a heat exchanger is sim-
pler, all the more because the number of core holes in
the water duct that are to be finished and sealed after
casting is smaller than in the case of the known heat
exchangers. For instance, with one core support, two
windings of the water duct that lie side by side can in
each case be supported.
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[0011] In a preferred embodiment, a heat exchanger
and burner according to the invention is further charac-
terized by the features of claim 2.

[0012] A heatexchanger constructed in one piece has
the advantage that this requires fewer assembling oper-
ations during the production of a heating apparatus de-
signed therewith, and that, moreover, sealing problems
of parts of a heat exchanger are avoided. Accordingly,
such a heat exchanger is cheaper and more reliable in
production and use.

[0013] In an advantageous embodiment, a heat ex-
changer and burner according to the invention is further
characterized by the features of claim 3.

[0014] Such a heat exchanger can be manufactured
as follows. By means of a mold, a casting core for the
water duct is formed by forming a cast of the water duct
in, for instance, molding sand or wax. This casting core
is then removed in for instance two parts from the or each
mold, and, next, the parts are interconnected to form a
complete first casting core. If the walls of the water duct
extended completely spiral-wise and without the above-
mentioned clearing spaces therebetween around the in-
ner wall, the core parts would be damaged during remov-
ing, because a part thereof would be stuck behind a non-
clearing part of each winding of this wall. By providing
the clearing spaces on the division seam of the first cast-
ing core, i.e. at the level of the or each face that consti-
tutes the contact face between the casting core parts
after the removal of the or each mold and the joining of
the casting core parts to form the first casting core, so
that each casting core part is withdrawable in an approx-
imately radial direction, each casting core part can be
removed without damage. Thus, the advantage is
achieved that an undamaged first casting core can be
obtained in a simple manner without this requiring, for
instance, sliding parts or parts that can be moved other-
wise in the or each mold.

[0015] In a first further embodiment, such a heat ex-
changer and burner according to the invention is char-
acterized by the features of claim 4.

[0016] Inthis embodiment, the water duct wall is actu-
ally wound substantially entirely spiral-wise, and the
clearing spaces are formed by profiles on the water duct
wall. As a matter of fact, it is of course also possible to
provide the water duct so as to be alternately inclined
and right-angled relative to the longitudinal axis of the
heat exchanger, so thatthe right-angled partin each case
forms a space that can be cleared in tangential direction.
This does create a slightly larger number of bends in the
water duct, but these bends can be relatively faint.
[0017] In a further advantageous embodiment, a heat
exchanger and burner according to the invention is char-
acterized by the features of claim 5.

[0018] In such an embodiment, a casting core for at
least the burner space, the elements increasing the heat-
transferring area, and the inner wall can be formed in a
particularly simple manner without this requiring moving
parts in the mold. Moreover, the elements increasing the
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heat-transferring area can thus be readily and optimally
distributed over the surface of the inner wall.

[0019] Further advantageous elaborations of a heat
exchanger and burner according to the invention are de-
scribed in the subclaims.

[0020] The invention further relates to a casting core
apparatus for manufacturing a heat exchanger according
to the invention, characterized by the features of claim 9
or 10.

[0021] The invention moreover relates to a heating ap-
paratus comprising a heat exchanger and burner accord-
ing to the invention.

[0022] To explain the invention, exemplary embodi-
ments of a heat exchanger and a heating apparatus will
hereinafter be described, with reference to the accom-
panying drawings. In these drawings:

Fig. 1 shows, in sectional side elevation, an embod-
iment of a heat exchanger according to the invention;
Fig. 2 shows, in sectional top plan view, a heat ex-
changer taken on the line II-Il in Fig. 1;

Fig. 3 shows, in sectional top plan view, a casting
core apparatus according to the invention;

Fig. 4 shows, in side elevation, a casting core part
for a water duct according to Figs. 1 and 2;

Fig. 4A shows a detail of a clearing space in a water
duct in a first embodiment;

Fig. 4B shows a detail of a clearing space in a water
duct in a second embodiment; and

Fig. 5 shows, in sectional side elevation, a portion
of a heating apparatus according to the invention.

[0023] Figs. 1 and 2 show, in sectional views, a heat
exchanger 1 according to the invention. The heat ex-
changer 1 comprises a cylindrical inner wall 2 and an
outer wall 3 concentrically arranged around the inner wall
2. Included between the inner wall 2 and the outer wall
3 is a spiral-shaped water duct wall 4, whereby a spiral-
shaped water duct 5 is formed on the outside of the inner
wall 2. From the inside of the inner wall 2, projections 6
increasing the heat-transferring area extend inwardly in
staggered rows and/or columns and approximately at
right angles to the longitudinal direction of the heat ex-
changer 1. The shape and positions of the projections 6
will be further discussed hereinafter. The heat exchanger
1 is formed in one piece through casting and is manu-
factured from light metal. Light metal should be under-
stood to mean, at least, aluminum and aluminum alloys,
brass and brass alloys.

[0024] The heat exchanger 1 has a substantially cylin-
drical shape, which means that an optimum ratio is ob-
tained between contents and heat-transferring area. The
heat exchanger 1 is formed by means of a casting core
assembly 7 as shown in Fig. 3. In Fig. 3, a quarter of the
casting core assembly 7 has been left out. For clarity’s
sake, this quarter is schematically shown (in contour) in
broken lines. The casting core assembly 7 is of the type
that s lost during or after the casting of the heat exchang-
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er 1andis forinstance formed from sand, wax or synthetic
material, such as polystyrene, or from combinations
thereof. Moreover, parts such as slides can of course be
included, which can in fact be reused, if necessary.
[0025] The casting core assembly 7 comprises an out-
er box B wherein the shape of the outside of the heat
exchanger 1 is substantially fixed. The casting core as-
sembly 7 further comprises an inner core 8 and a water
duct core 9. These cores are successively described.
[0026] The inner core 8 can be manufactured in por-
tions and then be assembled from parts, or can be of a
one-piece construction. Manufacturing the inner core 8
in portions has the advantage that the equipment re-
quired therefor is relatively cheap, yet the processing
costs involved are relatively high. For manufacturing the
inner core in one part, relatively costly equipment is nec-
essary, yet an inner core 8 thus manufactured requires
relatively little finishing.

[0027] In the embodiment shown in the drawing, the
inner core 8 is composed of four sectors I-1V, to be re-
ferred to as segments 10. Each segment 10 comprises
about a quarter of the section of the space 11 enclosed
within the inner wall 2, the opposite sectors | and Il being
substantially mirror-symmetrical, just as the opposite
sectors Il and IV. As a matter of fact, the four sectors I-
IV can also be equal to each other, in which case, for
manufacturing the sectors, only one mold may suffice
and, moreover, errors during the assembly of the inner
core 8 are avoided. Each sector I-IV comprises a large
number of projections 6 which extend substantially par-
allel to each other, at right angles to the longitudinal di-
rection of the sector I-IV in question. The projections 6
extend so that they can be withdrawn, in such a manner
that the sector in question, after the formation thereof,
can be drawn from a mold used for the formation in the
direction of the longitudinal edge C which, in a compound
inner core 8, is directed towards the other sectors. Hence,
a thus formed segment 10 approximately has the shape
of a quarter of a circle and has, in the convex outer face
12, a large number of parallel recesses 13, each having
the shape of the projections 6 to be formed.

[0028] The side faces 14 of the sectors I-1V, i.e. the
faces which, in the compound inner core 8, abut against
each other, are irregularly shaped. A number of recesses
13’ extend beyond the (fictitious) boundary line 15 of the
quarter circle enclosed by the relevant sector 10. These
recesses 13’ extending therebeyond are provided so that
in a compound inner core 8, they lie between recesses
13 in the adjoining side face 14 of the adjacent sector.
This means that in the cast heat exchanger 1, a number
of projections 6 cross each other at the location where
two sectors of the compound inner core 8 abutted against
each other during casting. Thus, a suitable density of
projections 6 on the different parts of the inner wall 2 is
obtained, as a result of which, during use, no substantial
differences in heat transfer are created, which is advan-
tageous in terms of heat engineering and construction.
[0029] The sectors I-IV are glued together or joined
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otherwise with the side faces 14 against one another, to
obtain the compound inner core 8 shown in Fig. 3. In the
embodiment shown, four sectors |-V are opted for, but
of course, a different number can be chosen as well, for
instance two semicircular sectors or more than four,
which may be advantageous, in particular in the case of
relatively large dimensions of the heat exchanger. The
direction of the projections 6 will always have to be cho-
sen depending on the number of sectors.

[0030] When an inner core 8 is manufactured in one
piece, a tool having different movable parts (four in the
embodiment shown) is used. In the starting situation, a
cylinder, wherein projections extend inwardly in the de-
sired pattern, is filled with, for instance, molding sand,
which is allowed to harden. Then, the projections are
withdrawn outwards in segments until they extend en-
tirely outside the molding sand. For this purpose, the cyl-
inder can be divided into four quadrants, each comprising
projections 6 fixedly connected thereto, in accordance
with the segments I-IV of the segmented inner core 8.
When these four quadrants are being drawn away, the
entire inner core 8 is then directly clear. However, the
projections 6 can also be withdrawable through the wall
of the cylinder, after which the inner core 8 should sub-
sequently be removed from the cylinder, which cylinder
can, of course, also be divisible for that purpose. This
also permits the use of projections that have such a po-
sition relative to each other that they are not jointly with-
drawable, for instance radial projections. They can then
be withdrawn simultaneously or individually in the suita-
ble direction if they are moveable independently of each
other. As a result, similar projections can be used, which
is advantageous for the heat transfer and minimizes
stresses in the cast heat exchanger. In fact, the heat ex-
changer shown in the drawing can of course also be man-
ufactured in this manner.

[0031] Inthe embodiment shown, the water duct core
9 is manufactured in two parts in one or more molds 16
and is schematically partly shown in Fig. 4. In the em-
bodiment shown, the water duct core 9 is formed in two
parts 9, 9", but a different number of parts can of course
be used as well. Two parts has the advantage that rela-
tively few joints are necessary, while the core parts 9’, 9"
can still be manufactured relatively simply. Moreover,
these core parts 9, 9" can readily be provided around
the inner core 8. Further, it is possible to construct the
water duct core 9 in one piece, in particular in the case
of relatively short heat exchangers, wherein the mold 16
can for instance be screwed from the formed water duct
core 9.

[0032] As described, the water duct 5 is substantially
spiral-shaped, wound around the outside of the inner wall
2 of the heat exchanger 1. The water duct 5 being spiral-
shaped, the water duct core 9 can readily be removed
after casting, because no bends of about 90° or even of
180° areincluded, as in the known heat exchangers. This
means that fewer or even no openings for cleaning the
water duct need to be included, which means that fewer
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finishing operations of the cast heat exchanger 1 are nec-
essary. Further advantages will be further discussed
hereinafter.

[0033] To be able to remove the water duct core parts
9’, 9" from or out of the or each mold 16, these parts
should be of a withdrawable construction. Figs. 4A and
4B give two possibilities for achieving such withdrawal.

[0034] Fig. 4Ais an enlarged view of a clearing space
17 between two wall parts 4 of the water duct 5, in a first
embodiment. The clearing direction of the core parts 9’,
9" of the mold 16 is at right angles to the plane of the
drawing. The wall parts 4 are thickened so that the space
therebetween has, in each case, no undercuts in at least
the clearing direction, i.e. when the heat exchanger 1 is
held vertically and, accordingly, the water duct 5 extends
upwards/downwards spiral-wise, the relevant wall parts
are approximately parallel or receding in the clearing di-
rection. This permits the portion of the core parts 9 ther-
ebetween to be drawn away without parts being left be-
hind undercuts. This means that the core parts 9’, 9" can
be removed and joined together to form the desired water
duct core 9 without damage.

[0035] Fig. 4B shows an alternative embodiment of the
wall parts 4 of the water duct 5, wherein, at the location
where the two parts 9’, 9" of the casting core 9 come
together, the wall parts 4 are bent to enclose the desired
clearing space 17. For that purpose, the wall parts 4 are
slightly bent relative to the longitudinal axis of the heat
exchanger, to obtain a slightly stepped water duct 5 ex-
tending spiral-wise around the inner wall 2 of the heat
exchanger 1.

[0036] Each water duct core part9, 9" comprises a se-
ries of parallel, approximately semicircular parts 31.
These parts are interconnected by a transverse beam 18
on which the parts 31 are arranged, via support pins 19.
The parts 31 are slightly oblique relative to the longitudi-
nal direction of the beam 18 and together form, when the
core parts 9’, 9" are joined together, a representation in,
for instance, molding sand of the water duct 5.

[0037] In fact, it is also possible to form the casting
core 9 by means of a mold 16 provided with slides or the
like, or by means of a mold 16 of the lost type, which
means that it is lost during or after the formation of the
casting core 9.

[0038] The casting core assembly 7 is rendered ready
for use through the following steps. In a first outer box
part B’, a cast is provided of a first half of the outside
contour of the heat exchanger, i.e. it is substantially de-
termined by the outer wall 3. In the hollow thus formed,
a first part 9’ of the water duct core 9 is placed, with the
beam 18 being received in the first outer box part so that
only the support pins 19 and the parts 31 extend inside
the hollow. The support pins 19 have such a length that
the parts are spaced from the inside of the hollow at a
distance corresponding to the desired wall thickness of
the outer wall 3, for instance some millimeters. Next, the
inner core 8 is placed in the parts 31 and spaced there-
from at a distance corresponding to the desired thickness
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of the inner wall 2. Then, the second part 9" of the water
duct core 9 and the second outer box B" containing a
cast of the second half of the outside contour of the heat
exchanger are provided over the inner core in a similar
manner, to obtain a substantially closed casting box B.
Provided in one or each outer box B’, B" are a number
of gates and risers (not shown in the drawing) for feeding
therein the casting melt, for instance aluminum or brass
or alloys of one or both metals.

[0039] After the heat exchanger has cooled down and
hardened, the casting box is opened and the casting
cores are removed, i.e. in so far as they have not disap-
peared already during casting. Because the water duct
5isformed so as to be continuous, the removal of at least
the water duct core 9 is simple, while for removing the
inner core, sufficient space is present within the heat ex-
changer. After the removal of the casting cores, the open-
ings in the walls of the heat exchanger are closed, wher-
ever this is necessary, and the heat exchanger can be
finished and incorporated into, for instance, a heating
apparatus.

[0040] Fig.5is asectional view of a portion of a heating
apparatus 20 comprising a heat exchanger 1 according
to the invention. In this heating apparatus 20, the heat
exchanger 1 is vertically arranged, i.e. the longitudinal
axis thereof extends in a vertical plane. However, it is
also possible to arrange the heat exchanger 1 differently,
for instance in a horizontal or inclined position. At the top
end thereof, a cylindrical burner 21 is inserted into the
heatexchanger 1, which has for instance a jacket-shaped
burner deck 22. The burner has a relatively slight length
compared with the heat exchanger 1. Connected to the
burner 21 is a feed pipe 23 which, at the opposite end
thereof, is connected to a fan 24. By means of the fan
24, a combustible gas or gas-air mixture is fed under
pressure to the burner 21, wherein it is combusted. The
hot flue gases are then forced between the projections 6.
[0041] From the lower end, an impeller 25 is inserted
between the projections 6 in the inner space of the heat
exchanger, to a position adjacent the burner 1. This im-
peller 25 fills up the space 11 below the burner 21 be-
tween the projections 6, whereby the flue gases are
forced to flow between the staggered projections 6 while
transferring the heat to the projections 6 and, directly or
indirectly, to the inner wall 2. Because the projections are
disposed in staggered rows and/or columns, a labyrinth-
shaped flow path for the flue gases is formed, so that the
heat transfer during use is improved. The impeller 25 is
forinstance a cylinder filled with fire-proof, heat-resistant
fibers, or a ceramic bush. At least a number of the pro-
jections 6 almost abut against the outside of the impeller
25. At its lower end, a flue gas discharge 26 connects to
the inner space of the heat exchanger 1. The flue gases
can condense in the heat exchanger 1 and are dis-
charged via the flue gas discharge 26. Included in the
flue gas discharge 26, which is U-shaped in the embod-
iment shown, is a condensate discharge opening 27,
which is for instance closable by means of a cap 28.
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Because the heat exchanger is substantially cylindrical,
it is at least largely symmetrical. This means that both
the feed pipe 23 and the flue gas discharge 26 can be
arranged in almost any direction, which enables a flexible
use. Moreover, sealings can readily be provided.
[0042] Adjacentthe lower end, the water duct 5 is con-
nected to a return pipe 29 and adjacent the upper end,
itis connected to a feed pipe 30 of, for instance, a heating
circuit (not shown). During use, water is passed through
the water duct 5 and heated by means of the heat emitted
by the flue gases. As the water duct 5 encompasses al-
most the entire heat exchanger 1, little heat is lost to the
environment, while no specific insulating measures are
necessary. As the water duct 5 extends spiral-wise and
has no sharp angles, the water duct has a low water
resistance, so that a pump of a relatively small capacity
and/or a relatively long water duct 5 can be used, which
means that relatively substantial powers are possible
with a heating apparatus according to the invention. This
also enables the cleaning of the water duct 5 to be carried
out in a relatively simple manner.

[0043] To ensure that the flue gases do not cool down
too fast, which would cause problems in terms of con-
struction and heat engineering, the length of the projec-
tions 6 in the top part of the heat exchanger 1 is adjusted.
Around the burner 21, the projections are relatively short,
so that the ends thereof are spaced from the burner deck
22. At the level of the end of the burner 21 facing the
impeller 25, the length of the projections 6 gradually in-
creases, in downward direction, to a maximum, which
means that at that location, the projections 6 have a stag-
gered configuration. This enables the flue gases to reach
the projections 6 around the impeller 25 almost without
any resistance, so that the flue gases are not directly
cooled down quickly. Moreover, the projections can be
of alternately different lengths, which reduces the flow
resistance for the flue gases.

[0044] The heating apparatus can further be designed
in a known manner with, for instance, radiators, a ther-
mostat and a control device and like known attributes. A
heating apparatus according tothe invention, in particular
a heating boiler suitable therefor, is compact and has a
high efficiency, while it can be manufactured and em-
ployed in a simple and relatively advantageous manner.
The convenience time, i.e. the time between the occur-
rence and the fulfilment of an established heat require-
ment, is relatively short, which has a comfort-increasing
effect.

[0045] The water duct around the inner wall may rise
stepwise, wherein for instance in each case, half a wind-
ing extends approximately horizontally and two succes-
sive half-windings are connected by an inclined passage
part. Moreover, the water duct may for instance be dou-
ble-wound, i.e. consist of two water ducts wound side by
side or one over the other. Further, the projections may
be formed differently or be designed as, for instance,
partitions or ribs. The projections may have identical
lengths everywhere, or may differ in length more sub-
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stantially. The length and diameter of the heat exchanger
and the passage area, and the pitch of the water duct
may be chosen differently, in accordance with the desired
capacities, while, also, a different type of burner may be
used. Instead of the impeller, other means may be in-
cluded for the same purpose, for instance a water-filled
vessel that can act as boiler or a water duct that can act
as tapping spiral. The feed pipe for the fuel and the flue
gas discharge may be of a different construction.

Claims

1. A heat exchanger, manufactured from light metal by
means of casting technique and a burner (21), com-
prising at least a water duct, a burner space and
elements increasing the heat-transferring area,
wherein the heat exchanger (1) comprises a closed,
substantially cylindrical inner wall (2), wherein the
water duct (5) extends along the outside of the inner
wall (2) and the burner space (11) extends inside the
inner wall (2), the burner (21) having been inserted
into an accomodation space adjacent one end of the
heat exchanger (1) within the inner wall (2), wherein,
on the inside, the elements (6) increasing the heat-
transferring area such as projections and/or parti-
tions extend from the inner wall (2) in at least two
directions which include an angle relative to each
other, wherein the heat exchanger (1) has a sub-
stantially circular cross section and the elements (6)
increasing the heat-transferring area are distributed
over almost the entire inner circumference of the in-
ner wall (2) in at least a part of the heat exchanger
(1), and the water duct (5) extends spiral-wise
around the inner wall (2).

2. A heat exchanger and burner according to claim 1,
characterized in that the heat exchanger (1) is of
one piece.

3. A heat exchanger and burner according to any one
of claims 1-2, characterized in that the water duct
(5) comprises at least two windings, wherein each
winding is at a number of positions provided with a
portion enclosed by two wall parts (4) extending ra-
dially relative to the longitudinal direction of the heat
exchanger, wherein the space (17) between said
wall parts (4) is designed so that it can be cleared in
tangential direction, the arrangement being such that
at least one mold (16) can be used for at least the
formation of a segmented first casting core (9) for
the water duct (5), wherein, after formation, the parts
(9, 9") of the first casting core (9) can be taken from
the or each mold (16) and can be joined together to
form a one-piece first casting core (9), which first
casting core (9) is lost during or after the casting of
the heat exchanger (1).
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A heat exchanger and burner according to claim 3,
characterized in that the water duct (5) is enclosed
by the inner wall (2), an outer wall (3) and a water
duct wall (4) extending between the inner and outer
walls, which water duct wall (4) extends spiral-wise
around the inner wall (2) and is in each winding, at
at least two positions, provided with such a thicken-
ing and/or profiling that, as a result, two opposite
water duct wall parts are formed that are at least
parallel and preferably slightly diverging in two op-
posite directions tangential relative to a section that
is at right angles to the longitudinal direction of the
heat exchanger (1).

A heat exchanger and burner according to any one
of the preceding claims, characterized in that the
elements (6) increasing the heat-transferring area
are accommodated in sectors (I-IV), wherein the el-
ements (6) in each sector (I-IV) extend substantially
parallel to each other, the arrangement being such
that each sector (I-IV) can be manufactured by
means of a withdrawable second casting core part
(8), which second casting core parts can be joined
together to form a one-piece second casting core (8)
which is lost during or after the casting of the heat
exchanger (1).

A heat exchanger and burner according to any one
of the preceding claims, characterized in that the
elements (6) increasing the heat-transferring area
are projection-shaped and are provided in staggered
rows and/or columns, wherein between the free ends
of at least a part of the projections (6) a slightly cy-
lindrical free space (11) is defined.

A heat exchanger and burner according to claims 5
and 6, characterized in that the projections (6) of
any two adjoining sectors (I-IV) lie at least partly be-
tween each other and cross each other.

A heat exchanger and burner according to any one
of the preceding claims, characterized in that the
burner is a preferably cylindrical burner (21) of the
premix type, wherein in at least a part of the heat
exchanger (1), the elements (6) increasing the heat-
transferring area have, in the direction away from
the accommodation space, an increasing surface
and/or density, the arrangement being such that dur-
ing use, combustion gases flowing along the ele-
ments (6) cool down relatively calmly.

A casting core apparatus for the manufacture of a
heat exchanger according to any one of the preced-
ing claims, comprising at least a first casting core
assembly (9) having the form of at least a spiral-
shaped water duct (5) and a second casting core
assembly (8) having at least the form of a burner
space (11) with elements (6) increasing the heat-
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10.

11.

12.

13.

transferring area, wherein the second casting core
assembly (8) is included within the first casting core
assembly (9), wherein between the first (9) and the
second casting core assembly (8) a space is includ-
ed for forming at least the inner wall (2), wherein at
least one of the casting core assemblies (8, 9) is built
up from parts and wherein the casting core appara-
tus (B, 8, 9) is at least substantially of a type that is
lost during or after the casting of the heat exchanger

(1).

A casting core apparatus for the manufacture of a
heat exchanger according to any one of claims 1-8,
comprising at least a first casting core assembly (9)
having the form of at least a spiral-shaped water duct
(5) and a second casting core assembly (8) having
atleast the form of a burner space (11) with elements
(6) increasing the heat-transferring area, wherein the
second casting core assembly (8) is included within
the first casting core assembly (9), wherein between
the first (9) and the second casting core assembly
(8) a space is included for forming at least the inner
wall (2), wherein the casting core assemblies (8, 9)
are of a one-piece construction and wherein the cast-
ing core apparatus (B, 8, 9) is at least substantially
of a type that is lost during or after the casting of the
heat exchanger (1).

A method for manufacturing a heat exchanger ac-
cording to any one of claims 1-8, comprising the fol-
lowing steps:

- manufacturing a first casting core assembly (9)
of the lost type, in the form of a spiral-shaped
water duct (5) ;

- manufacturing a second casting core assembly
(8) of the lost type, in the form of a central burner
space (11) with elements (6) increasing the
heat-transferring area;

- positioning the two casting core assemblies (8,
9) within a casting box (B) so that the first casting
core assembly (9) substantially surrounds the
second casting core assembly (8) and is spaced
therefrom;

- casting the heat exchanger (1) in the casting
box (B) while substantially the first (9) and the
second casting core assembly (8) are simulta-
neously or contiguously lost; and

- removing the one-piece heat exchanger (1)
having a continuous, spiral-shaped water duct

(5).

A method according to claim 11, characterized in
that the first (9) and/or the second casting core as-
sembly (8) is manufactured in parts, which parts are
joined together.

A method accordingtoclaim 11 or 12, characterized
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in that the second casting core assembly (8) is man-
ufactured in one piece by means of a mold having
moving parts, which, after formation of the casting
core assembly (8) in the mold, are pulled away in
substantially radial, outward direction.

14. A method according to any one of claims 11-13,

characterized in that the first casting core assem-
bly (9) is manufactured in one piece by means of a
mold.

15. A heating apparatus (20) comprising a heat ex-

changer (1) and a burner according to any one of
claims 1-8.

Patentanspriiche

1.

Warmetauscher, hergestellt aus Leichtmetall mittels
GieRtechnik, und ein Brenner (21) mit mindestens
einer Wasserleitung, einem Brennerraum und Ele-
menten, die die Warmelbertragungszone erweitern,
wobei der Warmetauscher (1) eine geschlossene,
im wesentlichen zylindrische Innenwand (2) umfasst
und sich die Wasserleitung (5) entlang der Auf3en-
seite der Innenwand (2) erstreckt und sich der Bren-
nerraum (11) innerhalb der Innenwand (2) erstreckt,
wobei der Brenner (21) in einen dem Ende des War-
metauscher (1) benachbarten Aufnahmeraum inner-
halb der Innenwand (2) eingefiihrt worden ist, wobei
innen die Elemente (6) die Warmelibertragungszone
erweitern, wie zum Beispiel Vorspriinge und/oder
Trennwande, die von der Innenwand (2) aus in min-
destens zwei Richtungen verlaufen, welche einen
Winkel zueinander einschliel3en, wobei der Warme-
tauscher (1) einen im wesentlichen runden Quer-
schnitt aufweist und die Elemente (6), die die War-
melbertragungszone erweitern, werden Uber fast
den gesamten inneren Umkreis der Innenwand (2)
in mindestens einem Teil des Warmetauschers (1)
verteilt, und die Wasserleitung (5) erstreckt sich spi-
ralférmig um die Innenwand (2) herum.

Warmetauscher und Brenner nach Anspruch 1,
dadurch gekennzeichnet, dass
der Warmetauscher (1) einstlickig ausgebildet ist.

Warmetauscher und Brenner nach einem der An-
spriche 1-2,

dadurch gekennzeichnet, dass

der Wasserkanal (5) mindestens zwei Wicklungen
aufweist, wobei jede Wicklung an mehreren Positio-
nen mit einem von zwei Wandteilen (4), die radial
relativ zur Langsrichtung des Warmetauschers ver-
laufen, umschlossenen Gebiet versehen ist, wobei
der Raum (17) zwischen den Wandteilen (4) derart
konfiguriert ist, dass er in tangentialer Richtung ge-
raumt werden kann, wobei die Anordnung derart
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ausgefihrt ist, dass mindestens ein Formteil (16) fiir
mindestens die Ausbildung eines segmentierten er-
sten GieRkerns (9) fiir den Wasserkanal (5) verwen-
detwerden kann, wobei nach der Ausbildung die Tei-
le (9, 9") des ersten GielRkerns (9) aus dem oder
jedem Formteil (16) entnommen und zwecks Aus-
bildung eines einstiickigen ersten GielRkerns (9) mit-
einander verbunden werden konnen, wobei der er-
ste GieRkern (9) wahrend oder nach dem Giel3en
des Warmetauschers (1) verloren ist.

Warmetauscher und Brenner nach Anspruch 3,
dadurch gekennzeichnet, dass

der Wasserkanal (5) von der Innenwand (2), einer
Auflenwand (3) und einer Wasserkanalwand (4), die
zwischen den Innen- und Au3enwande verlauft, um-
schlossen ist, wobei die Wasserkanalwand (4) spi-
ralférmig um die Innenwand (2) verlauft und an jeder
Wicklung an mindestens zwei Positionen mit einer
solchen Verdickung und/oder einem solchen Profil
versehen ist, dass dadurch zwei gegeniberliegende
Wasserkanalwande gebildet werden, die minde-
stens parallel verlaufen und vorzugsweise leicht in
zwei entgegengesetzte Richtungen tangential rela-
tiv zu einem Abschnitt, der rechtwinklig zur Langs-
richtung des Warmetauschers (1) ausgerichtet ist,
divergieren.

Warmetauscher und Brenner nach einem der vor-
hergehenden Anspriiche,

dadurch gekennzeichnet, dass

die den Warmedubertragungsbereich vergréRernden
Elemente (6) in Sektoren (I-IV) aufgenommen sind,
wobei die Elemente (6) in jedem Sektor (I-1V) im we-
sentlichen parallel zueinander verlaufen, wobei die
Anordnung derart ausgefiihrt ist, dass jeder Sektor
(I-1IV) mittels eines entfernbaren zweiten Giel3kern-
teils (8) hergestellt werden kann, wobei zweite
GielRkernteile zwecks Bildung eines einstlickigen
zweiten Giel3kerns (8), der wahrend oder nach dem
GieRRen des Warmetauschers (1) verloren ist, mit-
einander verbunden werden kénnen.

Warmetauscher und Brenner nach einem der vor-
hergehenden Anspriiche,

dadurch gekennzeichnet, dass

die den Warmeubertragungsbereich vergréernden
Elemente (6) als Vorspriinge ausgebildet sind und
in versetzten Reihen und/oder Spalten angeordnet
sind, wobei zwischen den freien Enden von minde-
stens einem Teil der Vorspriinge (6) ein leicht zylin-
drisch ausgebildeter freier Raum (11) gebildet wird.

Warmetauscher und Brenner nach Anspruch 5 und
6,

dadurch gekennzeichnet, dass

die Vorspriinge (6) zweier benachbarter Sektoren (I-
IV) mindestens teilweise einander zwischenge-
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schaltet sind und einander kreuzen.

Warmetauscher und Brenner nach einem der vor-
hergehenden Anspriiche,

dadurch gekennzeichnet, dass

der Brenner ein vorzugsweise zylindrischer Brenner
(21) vom Typ Brenner mit Vormischung ist, wobei in
mindestens einem Teil des Warmetauschers (1) die
den Warmeibertragungsbereich vergréernden
Elemente (6) in der vom Aufnahmeraum abgewand-
ten Richtung eine sich vergroRernde Flache und/
oder Dichte aufweisen, wobei die Anordnung derart
ausgefiihrt ist, dass wahrend des Betriebs die Ver-
brennungsgase, die die Elemente (6) entlangstro-
men, relativ sanft abkiihlen.

GielRkernvorrichtung zur Herstellung eines Warme-
tauschers gemafR einem der vorhergehenden An-
spriiche, mit mindestens einer ersten Giel3kernan-
ordnung (9) in Form mindestens eines spiralférmi-
gen Wasserkanals (5) und einer zweiten Gieflskern-
anordnung (8) mindestens in Form eines Brenner-
raums (11) mit den Warmeubertragungsbereich ver-
groRernden Elementen (6), wobei sich die zweite
GieRBkernanordnung (8) innerhalb der ersten
GieRBkernanordnung (9) befindet, wobei zwischen
der ersten (9) und der zweiten GielRkernanordnung
(8) ein Raum zum Ausbilden mindestens der Innen-
wand (2) vorgesehen ist, wobei mindestens eine der
GielRkernanordnungen (8, 9) aus Teilen gebildet ist
und die Giel3kernvorrichtung (B, 8, 9) im wesentli-
chen von dem Typ ist, der wahrend oder nach dem
GieRen des Warmetauschers (1) verloren ist.

GieRkernvorrichtung zur Herstellung eines Warme-
tauschers gemaf einem der Anspriiche 1-8 mit min-
destens einer ersten GieRkernanordnung (9) in
Form mindestens eines spiralférmigen Wasserka-
nals (5) und einer zweiten GieRkernanordnung (8)
mindestens in Form eines Brennerraums (11) mit
den Warmeubertragungsbereich vergroRernden
Elementen (6), wobei sich die zweite Giel3kernan-
ordnung (8) innerhalb der ersten Giellkernanord-
nung (9) befindet, wobei zwischen der ersten (9) und
der zweiten GieRRkernanordnung (8) ein Raum zum
Ausbilden mindestens der Innenwand (2) vorgese-
hen ist, wobei die GieRkernanordnungen (8, 9) ein-
stiickig ausgebildet sind und die GieRRkernvorrich-
tung (B, 8, 9) wenigstens lUberwiegend von dem Typ
ist, der wahrend oder nach dem Giel3en des War-
metauschers (1) verloren ist.

Verfahren zum Herstellen eines Warmetauschers,
der insbesondere als Warmetauscher gemaR einem
der Anspriiche 1-8 geeignetist, wobei das Verfahren
folgende Schritte aufweist:

- Herstellen einer ersten GieRkernanordnung (9)
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12.

13.

14.

15.

des verlorenen Typs in Form eines spiralférmi-
gen Wasserkanals (5);

- Herstellen einer zweiten GieRkernanordnung
(8) des verlorenen Typs in Form eines zentralen
Brennerraums (11) mit den Wa&rmeubertra-
gungsbereich vergréRernden Elementen (6);

- Positionieren der beiden Giel3kernanordnun-
gen (8, 9) innerhalb eines Giellkastens (B), so
dass die erste Gielkernanordnung (9) im we-
sentlichen die zweite Giel3kernanordnung (8)
umgibt und von dieser beabstandet ist;

- Gielen des Warmetauschers (1) im GieRka-
sten (B), wobeiim wesentlichen die erste (9) und
die zweite Giellkernanordnung (8) gleichzeitig
oder nacheinander verloren gehen; und

- Entfernen des einstiickigen Wéarmetauschers
(1), der einen durchgehenden spiralférmigen
Wasserkanal (5) aufweist.

Verfahren nach Anspruch 11,

dadurch gekennzeichnet, dass

die erste (9) und/oder die zweite GieRkernanord-
nung (8) in Teilen, die miteinander verbunden wer-
den, hergestellt wird.

Verfahren nach Anspruch 11 oder 12,

dadurch gekennzeichnet, dass

die zweite GieRkernanordnung (8) mittels eines be-
wegliche Teile aufweisenden Formteils einstlckig
ausgebildet wird, wobei die Formteile nach der Aus-
bildung der Giel3kernanordnung (8) in dem Formteil
imwesentlichen radial nach auRen gezogen werden.

Verfahren nach einem der Anspriiche 11-13,
dadurch gekennzeichnet, dass

die erste Giel3kernanordnung (9) mittels eines Form-
teils einstlickig ausgebildet wird.

Heizvorrichtung (20) mit einem Warmetauscher (1)
gemaR einem der Anspriche 1-8.

Revendications

1.

Echangeur de chaleur, fabriqué en métal Iéger par
une technique de coulée, et brileur (21), compre-
nant au moins un conduit d’eau, un espace de bri-
leur et des éléments qui augmentent la surface de
transfertde chaleur, dans lequel I'échangeur de cha-
leur (1) comporte une paroi interne fermée pratique-
ment cylindrique (2), dans lequel le conduit d’eau (5)
s’étend le long de I'extérieur de la paroi interne (2)
et I'espace de brileur (11) s’étend a l'intérieur de la
paroiinterne (2), le brileur (21) ayant été inséré dans
un espace de logement adjacent a une extrémité de
I’échangeur de chaleur (1) a l'intérieur de la paroi
interne (2), dans lequel, a l'intérieur, les éléments
(6) quiaugmentent la surface de transfert de chaleur,
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tels que des saillies et/ou des cloisons, s’étendent
depuis la paroi interne (2) dans au moins deux di-
rections qui forment un angle I'une avec l'autre, dans
lequel I'échangeur de chaleur (1) a une section pra-
tiquement circulaire et les éléments (6) qui augmen-
tent la surface de transfert de chaleur sont répartis
sur presque toute la circonférence interne de la paroi
interne (2) dans une partie au moins de I'échangeur
de chaleur (1), et le conduit d’eau (5) s’étend en spi-
rale autour de la paroi interne (2).

Echangeur de chaleur et brlleur selon la revendica-
tion 1, caractérisé en ce que I'échangeur de cha-
leur (1) est en une seule piéce.

Echangeur de chaleur et brileur selon I'une des re-
vendications 1 et2, caractérisé en ce que le conduit
d’eau (5) comporte au moins deux serpentins, cha-
que serpentin comportant un certain nombre de po-
sitions, une partie enfermée par deux parties de pa-
roi (4) qui s’étendent radialement par rapport a la
direction longitudinale de I'’échangeur de chaleur,
dans lequel I'espace (17) compris entre les parties
de paroi (4) est tel qu'il peut étre dégagé en direction
tangentielle, la disposition étant telle qu’'un moule au
moins (16) peut étre utilisé pour au moins la forma-
tion d’'un premier noyau segmenté (9) de coulée du
conduit d’eau (5), dans lequel, aprés la formation,
les parties (9', 9") du premier noyau de coulée (9)
peuvent étre retirées du moule ou de chaque moule
(16) et peuvent étre raccordées pour former un pre-
mier noyau de coulée en une seule piéce (9), ce
premier noyau de coulée (9) étant perdu pendant la
coulée de I'échangeur de chaleur (1) ou aprés cette
coulée.

Echangeur de chaleur et brlleur selon la revendica-
tion 3, caractérisé en ce que le conduit d’eau (5)
estenfermé par la paroiinterne (2), une paroi externe
(3) et une paroi (4) de conduit d’eau qui s’étend entre
les parois interne et externe, la paroi (4) de conduit
d’eau s’étendant en spirale le long de la paroi interne
(2) et comprenant, dans chaque serpentin, a deux
positions au moins, un épaississement et/ou un pro-
filage tels que deux parties opposées de paroi de
conduit d’eau sont formées et sont pratiquement pa-
ralleles et de préférence légerement divergentes
dans deux sens opposeés tangentiellement a un tron-
gon qui est perpendiculaire a la direction longitudi-
nale de I'échangeur de chaleur (1).

Echangeur de chaleur et brileur selon I'une quel-
conque des revendications précédentes, caractéri-
sé en ce que les éléments (6) qui accroissent la
surface de transfert de chaleur sont logés dans des
secteurs (I-1V), dans lequel les éléments (6) de cha-
que secteur (I-1V) s’étendent en directions pratique-
ment paralléles, la disposition étant telle que chaque
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10.

secteur (I-1V) peut étre fabriqué a I'aide d’'une secon-
de partie de noyau de coulée (8) qui peut étre retirée,
les secondes parties de noyau de coulée pouvant
étre raccordées pour former un second noyau de
coulée en une seule piece, (8) qui est perdu pendant
la coulée de I'échangeur de chaleur (1) ou aprés
cette coulée.

Echangeur de chaleur et brlleur selon I'une quel-
congue des revendications précédentes, caractéri-
sé en ce que les éléments (6) qui augmentent la
surface de transfertde chaleurontla forme de saillies
et sont disposés en lignes et/ou colonnes décalées,
et un espace libre légérement cylindrique (11) est
délimité entre les extrémités libres d’'une partie au
moins des saillies (6).

Echangeur de chaleur et brileur selon les revendi-
cations 5 et 6, caractérisé en ce que les saillies (6)
de deux secteurs adjacents quelconques (I-1V) se
trouvent au moins en partie les unes entre les autres
et se recoupent.

Echangeur de chaleur et brileur selon I'une quel-
congue des revendications précédentes, caractéri-
sé en ce que le brileur est un brdleur cylindrique
de préférence (21) du type a prémélange, dans le-
quel, dans une partie au moins de I'échangeur de
chaleur (1), les éléments (6) qui augmentent la sur-
face de transfert de chaleur ont, en direction oppo-
sée a celle de I'espace de logement, une surface
et/ou une densité croissante, la disposition étant telle
que, pendant l'utilisation, les gaz de combustion
s’écoulant le long des éléments (6) se refroidissent
d’'une maniere relativement calme.

Appareil a noyaux de coulée pour la fabrication d’'un
échangeur de chaleur selon 'une quelconque des
revendications précédentes, comprenant au moins
un premier ensemble (9) de noyaux de coulée ayant
la forme d’au moins un conduit d’eau (5) en spirale
et un second ensemble (8) de noyaux de coulée
ayant au moins la forme d’un espace de brileur (11)
avec des éléments (6) qui augmentent la surface de
transfertde chaleur, danslequelle second ensemble
de noyaux de coulée (8) est incorporé dans le pre-
mier ensemble de noyaux de coulée (9), dans lequel,
entre le premier (9) et le second (8) ensemble de
noyaux de coulée, est incorporé un espace destiné
a former au moins la paroi interne (2), dans lequel
I'un au moins des ensembles de noyaux de coulée
(8, 9) est construit a partir d’éléments, et dans lequel
I'appareil a noyaux de coulée (B, 8, 9) est au moins
pratiquement du type perdu pendant la coulée de
I’échangeur de chaleur (1) ou aprés cette coulée.

Appareil a noyau de coulée pour la fabrication d’'un
échangeur de chaleur selon 'une quelconque des
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revendications 1 a 8, comprenant au moins un pre-
mier ensemble de noyaux de coulée (9) ayant la for-
me d’au moins un conduit d’eau spiralé (5) et un
second ensemble de noyaux de coulée (8) ayant au
moins la forme d’un espace de brileur (11) avec des
éléments (6) qui augmentent la surface de transfert
de chaleur, dans lequel le second ensemble de
noyaux de coulée (8) est incorporé dans le premier
ensemble de noyaux de coulée (9), dans lequel, en-
tre le premier (9) et le second (8) ensemble de
noyaux de coulée est disposé un espace destiné a
former au moins la paroi interne (2), dans lequel les
ensembles de noyaux de coulée (8, 9) ont une cons-
truction en une seule piéce, et dans lequel I'appareil
a noyau de coulée (B, 8, 9) est au moins pratique-
mentdu type perdu pendantla coulée de I'échangeur
de chaleur (1) ou aprés cette coulée.

Procédé de fabrication d’'un échangeur de chaleur,
selon I'une quelconque des revendications 1 a 8,
comprenant les étapes suivantes :

la fabrication d’un premier ensemble de noyaux
de coulée (9) de type perdu, sous forme d’'un
conduit d’eau de forme spiralée (5),

la fabrication d’'un second ensemble de noyaux
de coulée (8) de type perdu, sous forme d'un
espace de brileur central (11) avec des élé-
ments (6) qui augmentent la surface de transfert
de chaleur,

le positionnement des deux ensembles de
noyaux de coulée (8, 9) dans une caisse de cou-
Iée (B) afin que le premier ensemble de noyaux
de coulée (9) entoure pratiquement le second
ensemble de noyaux de coulée (8) et en soit
distant,

la coulée de I'échangeur de chaleur (1) dans la
caisse de coulée (B) alors que le premier (9) et
le second (8) ensemble de noyaux de coulée
sont pratiquement perdus simultanément ou de
fagon contigué, et

I'extraction de I'échangeur de chaleur en une
seule piece (1) ayant le conduit d’eau continu
de forme spiralée (5).

Procédé selon la revendication 11, caractérisé en
ce que le premier (9) et/ou le second (8) ensemble
de noyaux de coulée est formé en parties et ces par-
ties sont raccordées les unes aux autres.

Procédé selon la revendication 11 ou 12, caracté-
risé en ce que le second ensemble de noyaux de
coulée (8) est fabriqué en une seule piece a l'aide
d’'un moule ayant des parties mobiles qui, aprés for-
mation de 'ensemble de noyaux de coulée (8) dans
le moule, sont écartées en direction externe prati-
quement radiale.
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14. Procédé selon I'une quelconque des revendications

11213, caractérisé en ce quele premier ensemble
de noyaux de coulée (9) est fabriqué en une seule
piéce a I'aide d’un moule.

15. Appareil de chauffage (20) comprenant un échan-

geur de chaleur (1) et un brdleur selon I'une quel-
conque des revendications 1 a 8.
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