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(54) Cooled connecting element for combination of several heat generators

(57) The present invention relates to a primary gen-
erator (GP), such as a boiler for space and/or domestic
water heating, to which a secondary generator (GS), for

example a thermoelectric cogenerator, is connected by
way of a connecting element (1) and the head (3) of the
secondary generator is cooled by the thermal carrier fluid
circulating in the primary generator (GP).
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Description

�[0001] The present invention relates to a primary fuel
generator such as a boiler for space and/or domestic
water heating, hereinafter referred to as a primary gen-
erator, to which a secondary generator which is also a
fuel generator is connected where this secondary gen-
erator may be a thermoelectric cogenerator such as a
Stirling motor or a fuel cell. More specifically, the present
invention relates to a means of cooling at least the head
of the thermoelectric generator.
�[0002] The head of the thermoelectric generator indi-
cates the area of the secondary generator immediately
behind the combustion chamber which the combustion
products that are generated in it flow through.
�[0003] The integration and combination of said primary
generator with said secondary generator is hereinafter
referred to as integrated generator GI.
�[0004] The use of fuel heat generator heat exchangers
is useful for the heat absorption of combustion products
of a thermoelectric generator.
�[0005] Systems in which the combustion products of
a thermoelectric cogenerator are cooled in the heat ex-
changers of a primary generator together with its com-
bustion products are already known.
�[0006] Document WO 01/90656 shows a primary gen-
erator comprising a first burner and a heat exchanger to
which a secondary generator comprising a second burn-
er is connected. The flue gases generated by this sec-
ondary generator are discharged to the area where the
first burner is located by way of an exhaust pipe. In this
case, the heat exchanger is traversed by the combustion
products, hereinafter referred to as flue gases, generated
by both the first and the second burners which are mixed
together from the start of heat exchange in the primary
generator combustion chamber.
�[0007] In document GB 2 375 590, the combustion
products of the secondary generator are taken into the
heat exchanger of the primary generator by way of an
exhaust pipe in one of its intermediate points and orthog-
onally to the main axis of the primary generator.
�[0008] In both solutions shown in the aforementioned
documents, the high temperatures of the secondary gen-
erator flue gases may cause excessive, abnormal over-
heating of the principal parts of the thermoelectric gen-
erator and the duct conveying the flue gases and the
areas and elements surrounding it.
�[0009] This problem has already been addressed in
document WO 2004/102081 which describes a second-
ary generator connected to a primary generator compris-
ing a heat exchanger divided into two finned chambers
for the cooling of the combustion products of both gen-
erators and surrounded by a third external chamber for
the flowing of thermal carrier fluid with which said com-
bustion products exchange.
�[0010] With said system, part of said thermal carrier
fluid can then be conveyed to a cooling circuit on the
secondary generator.

�[0011] Cooling is restricted to the body of the second-
ary generator whereas, as is well known, the part of the
secondary generator that undergoes the greatest ther-
mal stress is the head, that is, the part immediately behind
the combustion chamber and directly traversed by the
flue gases generated in it.
�[0012] To eliminate the aforementioned limits, at least
in part, a first aim of the present invention is to indicate
a simplified means for cooling at least the head of the
secondary generator with the same thermal carrier fluid
of the primary generator.
�[0013] A second aim of the present invention is to de-
velop a means of connection and entry of secondary gen-
erator flue gases in the heat exchanger of said primary
generator for a primary generator connected to a sec-
ondary generator.
�[0014] Another aim of the present invention is that of
reducing the heat loss by the combustion products of the
secondary generator during transport and flow to the heat
exchanger of the primary generator.
�[0015] These and further aims and advantages can be
obtained using a connecting element as described below
with the aid of illustrations in some of the preferred em-
bodiments and in the enclosed claims which are an inte-
gral part of the description.
�[0016] Figure 1 illustrates a vertical section of the basic
parts of a primary generator to which a secondary gen-
erator is connected by way of a connecting element in
accordance with the invention.
�[0017] Figure 2 shows a section of the connecting el-
ement according to the invention along the line A-�A.
�[0018] Figure 3 shows a section of the connecting el-
ement according to the invention along the line B-�B.
�[0019] Figure 4 shows a perspective view of the con-
necting element according to the invention.
�[0020] Figure 5 shows a perspective view of the basic
parts of the primary generator to which a secondary gen-
erator is connected by way of a connecting element in
accordance with the present invention, with the connect-
ing element open in section to give a detailed view.
�[0021] Figure 1 shows a secondary generator GS with
a combustion chamber connected to a primary generator
GP at the top of which a connecting element 1 is fixed.
�[0022] The embodiment of the invention that is de-
scribed below shows since it is a preferred embodiment
a first fuel generator GP with a helical heat exchanger 2
that has a finned tube 201 which is spirally wound to form
an appropriate number of coils 202.
�[0023] The combustion products of the secondary gen-
erator GS, hereinafter simply referred to as flue gases,
are cooled using the heat exchanger 2 of the primary
generator GP through the heat exchange with the thermal
carrier fluid circulating inside it.
�[0024] The connecting element 1 has a channel 104
for cooling, using the same thermal carrier fluid of the
primary generator GP, the head 3 of the secondary gen-
erator GS which is exposed to the high temperatures of
the flue gases generated in its combustion chamber CC.
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According to the embodiment described in detail in fig-
ures 1, 2, 3 and 5, said connecting element 1 also has a
duct 105 for the flow of said flue gases from the secondary
generator GS to the primary generator GP.
�[0025] Said channel 104 and said duct 105 have at
least one shared wall 106 made of conductive material
to allow heat exchange between said thermal carrier fluid
flowing through said channel 104 and said flue gases
flowing through said duct 105.
�[0026] Said heat exchange therefore allows the ther-
mal carrier fluid to absorb part of the heat of the secondary
generator GS flue gases when they flow through the duct
105 of the connecting element 1.
�[0027] As a result, the flue gases enter the heat ex-
changer 2 of the primary generator GP already partly
cooled whereas the thermal carrier fluid exits said chan-
nel 104 with a higher temperature than the one when it
entered because of the heat absorbed by the same flue
gases and head 3 of the secondary generator GS.
�[0028] The heat exchange that takes place in said con-
necting element 1 leads to a significant increase in the
efficiency and performance of the integrated generator
GI.
�[0029] As shown in figures 2 and 5, said connecting
element 1 includes a passage 107 for entry of the sec-
ondary generator GS flue gases in the duct 105 and a
passage 108 for discharge of the same flue gases from
duct 105 to the heat exchanger 2 of the primary generator
GP.
�[0030] Similarly, 109 indicates a passage for the ther-
mal carrier fluid of the primary generator GP connected
to the end 203 of tube 201 of the heat exchanger 2 (see
Figure 5).
�[0031] Finally, 110 indicates an exit end for the thermal
carrier fluid from said channel 104 towards the heating
system users, for example.
�[0032] More specifically, and with reference to figures
2, 3 and 5, it should be noted how said channel 104 for
the thermal carrier fluid of the primary generator GP com-
prises a first branch 104.a and a second branch 104.b.
�[0033] Said first branch 104.a starts from said passage
109 and has a first curved section that surrounds part of
said passage 108, a second intermediate section which
is substantially straight and a third curved section that
surrounds part of said passage 107, ensuring adequate
cooling of head 3 of the secondary generator GS .
�[0034] According to a course that is substantially the
reverse of the previous one, said second branch 104.b
then conveys the thermal carrier fluid from head 3 of the
secondary generator GS to the exit end 110 placed next
to said passage 109 and from which it is separated by
partition 111.
�[0035] Duct 105 for the passing of flue gases from the
secondary generator GS to the primary generator GP is
comprised and enclosed between said first and second
branch 104.a e 104.b.
�[0036] According to a preferred embodiment which is
however not limited to the present invention, said channel

104 and duct 105 have a substantially rectangular sec-
tion.
�[0037] Said connecting element 1 can be fastened with
flanges 101 and 102 to the upper ends of the primary
generator GP and the secondary generator GS.
�[0038] Said flanges 101 and 102 and said channel 104
and duct 105 form a single block obtained by aluminium
die- �casting.
�[0039] In addition, flanges 101 and 102, according to
this preferred embodiment, also serve as covers 101 and
102 of the heat exchanger 2 of the primary generator GP
and the secondary generator GS.
�[0040] It is clear that numerous embodiments of the
connecting element 1 can be devised by those skilled in
art without departing from the scope and spirit of the in-
vention and it is also clear that in the practical implemen-
tation of the invention, the various components previous-
ly described may be replaced by elements that are tech-
nically equivalent.
�[0041] For example, as already set forth in the forego-
ing description, the channel 104 for the passing of thermal
carrier fluid from the primary generator GP to head 3 of
the secondary generator GS is connected downstream
of the heat exchanger 2 of said primary generator GP
and sends said thermal carrier fluid to the users.
�[0042] However, there is nothing to prevent said chan-
nel 104 being connected upstream of the same heat ex-
changer 2 or in an intermediate area in series with the
heat exchanger 2.
�[0043] Furthermore, there is nothing to prevent said
integrated generator GI having a primary generator GP
which is not necessarily a fuel generator but one that is
capable of heating a thermal carrier fluid.
�[0044] Finally, as an example of second heat genera-
tors only thermoelectric generators have been men-
tioned, a thermoelectric cogenerator, for example, as al-
ready used in the known state of the art but they may
also consist of other heat engines such as absorption or
compressor refrigerating systems (such as heat pumps)
driven by an internal combustion engine.

Claims

1. Integrated generator (GI) comprising a primary gen-
erator (GP) and a secondary generator (GS) with a
combustion chamber (CC), said secondary genera-
tor (GS) being partially cooled by the thermal carrier
fluid of said primary generator (GP) circulating in a
channel (104, 104.a, 104.b)�
characterized in that
said thermal carrier fluid of the primary generator
(GP) cools at least the head (3) of said secondary
generator (GS).

2. Integrated generator (GI) as in the previous claim
characterized in that
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- said primary generator (GP) is a fuel generator
with a heat exchanger (2) to which also the com-
bustion products of the secondary generator
(GS) transfer heat
- said secondary generator (GS) discharges
said combustion products in said heat exchang-
er (2) of said primary generator (GP) through a
duct (105).

3. Integrated generator (GI) as in claim 1 or 2
characterized in that
said combustion products flowing through said duct
(105) are cooled by the thermal carrier fluid of said
primary generator (GP) that flows in said channel
(104).

4. Connecting element (1) for integrated generator (GI)
as in claim 1 at least
characterized in that
it comprises channels (104, 104.a) suitable for cool-
ing at least the head (3) of said secondary generator
(GS), said channels (104, 104.a) being traversed by
the thermal carrier fluid of the primary generator
(GP).

5. Connecting element (1) for integrated generator (GI)
as in the previous claim
characterized in that
it further comprises a duct (105) for the flowing of
the combustion products of the secondary generator
(GS) from said secondary generator (GS) to said pri-
mary generator (GP).

6. Connecting element (1) for integrated generator (GI)
as in claim 4 or 5
characterized in that
means of heat exchange (106) between the com-
bustion products flowing through said duct (105) and
the thermal carrier fluid flowing through said channel
(104, 104.a, 104.b) are included.

7. Connecting element (1) for integrated generator (GI)
as in the previous claim
characterized in that
said means of heat exchange (106) is a wall (106)
shared by said channel (104, 104.b, 104.b) and said
duct (105).

8. Connecting element (1) for integrated generators
(GI) as in claim 4 at least
characterized in that
said channel (104, 104.a, 104.b) includes a first
branch (104.a) and a second branch (104.b), said
first branch (104.a) being able to convey the thermal
carrier fluid from the primary generator (GP) to the
head (3) of the secondary generator (GS), and said
second branch (104.b) being able to convey the ther-
mal carrier fluid from said head (3) of said secondary

generator (GS) to an exit end (110) towards the us-
ers.

9. Connecting element (1) for integrated generator (GI)
as in the previous claim
characterized in that
said first branch (104.a): �

- begins at the passage (109) for the thermal
carrier fluid connected to the end (203) of the
tube (201) of the heat exchanger (2) of said pri-
mary generator (GP)
- comprises a first curved section that surrounds
part of the passage (108) for the discharge of
said combustion products from the duct (105)
inside said heat exchanger (2), a second inter-
mediate straight section and a third curved sec-
tion that surrounds part of the passage (107) for
the entry of said combustion products in said
duct (105),

while said second branch (104.b) following a course
that is substantially the reverse of said first branch
(104.a) and terminating in said discharge end (110)
situated near said passage (109) from which it is
divided by a partition (111).

10. Connecting element (1) for integrated generator (GI)
as in any previous claim from 4 onwards
characterized in that
said duct (105) is comprised and enclosed between
said first branch (104.a) and
said second branch (104.b) of said channel (104).

11. Connecting element (1) for integrated generator (GI)
as in any previous claim
characterized in that
said channel (104) and said duct (105) have a sub-
stantially rectangular section.

12. Connecting element (1) for integrated generator (GI)
as in any previous claim
characterized by
being connected by flanges (101, 102) to the upper
ends of the primary generator (GP) and the second-
ary generator (GS), said flanges (101, 102) also
serving as covers (101, 102) for said primary gener-
ator (GP) and said secondary generator (GS).

13. Connecting element (1) for integrated generator (GI)
as in any previous claim from 4 onwards
characterized in that
said flanges (101, 102) and said channel (104) and
duct (105) form a single block.

14. Connecting element (1) for integrated generator (GI)
as in any previous claim
characterized by
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being obtained by aluminium die-�casting.

15. Integrated generator (GI) as in any previous claim
characterized in that
said second heat generator (GS) is a thermoelectric
generator.

16. Integrated generator (GI) as in the previous claim
characterized in that
said thermoelectric generator (GS) is a Stirling motor
or a fuel cell.

17. Integrated generator (GI) as in claim 1 at least
characterized in that
said secondary generator (GS) is an absorption or
compressor refrigerating system or heat pump driv-
en by an internal combustion engine.
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