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(54) Heat recovery device for flue duct

(57) The invention relates to a heat recovery chimney (10) which comprises a flue pipe (11) for connection to a
fireplace and a jacket pipe (12) fitted around the flue pipe so that the flue pipe (11) and the jacket pipe (12) delimit an
annular water space. The water space is closed by end pieces (16) at both ends in the direction of the length of the
chimney (10) to form a closed space. Heat-storing fluid is circulated in the water space and receives heat produced by
flue gas directly from the flue pipe (11), from which fluid the heat is arranged to be utilized. A flow channel (13) is fitted
inside the water space of the heat recovery chimney (10) and extends substantially from the bottom end of the water
space to the top end thereof, to one end of which flow channel an inlet coupling (17) is connected to supply circulation
fluid to the flow channel (13). The circulation fluid is discharged through the opposite open end of the flow channel (13)
into the water space from which it is utilized through a fluid outlet coupling (18) connected to the jacket pipe (12) at the
same end of the water space in the direction of the length of the heat recovery chimney (10) as the inlet coupling (17).
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Description
FIELD OF THE INVENTION

[0001] The invention relates to a heat recovery chim-
ney comprising a flue pipe for connection to a fireplace
and a jacket pipe fitted around the flue pipe so that the
flue pipe and the jacket pipe delimit an annular water
space closed by end pieces at both ends in the direction
of the length of the heat recovery chimney to form a
closed space, in which water space heat-storing fluid is
circulated andreceives heat produced by flue gas directly
from the flue pipe, from which fluid the heat is arranged
to be utilized.

TECHNICAL BACKGROUND

[0002] Heat recovery chimneys per se are known in
the prior art. Known in the state of the art is e.g. a multi-
functional chimney solution from the applicant, wherein
a container space is formed around the flue pipe by
means of a jacket pipe and is thus delimited from the
inside by the flue pipe and from the outside by said jacket
pipe. Fluid, preferably water, is circulated in the container
space as a heat-storing material. Furthermore, one or
more heat exchangers may be provided in the container
space. Heat from flue gases is transferred from the flue
pipe directly to the fluid in the container space and further
through the optional heat exchanger to the heat ex-
change circuit thereof. Fluid from the container space
may also be circulated directly for example to the heat-
releasing element of radiator or floor heating. This way,
the so-called waste heat obtained from the flue gases
can be transferred for example to floor heating and/or
radiator heating or to the heating of domestic water. The
flue pipe is connected to a fireplace, e.g. a heat-storing
fireplace or a wood-heated sauna stove. To recover the
heat effectively, the jacket pipe that surrounds the con-
tainer space is further provided with an external thermal
insulation.

[0003] Althoughthe heatrecovery chimney of the state
of the art as described above is functional as such and
recovers heat from the flue gases, the structure encom-
passes the problem that the pipes connected to the con-
tainer space for circulating water in the container space,
i.e. the circulation water pipes of the heat recovery chim-
ney, are connected to the container space so that the
pipes that supply water to the container space and con-
vey it out therefrom are connected at the different ends
of the chimney. Even if one of the circulation water pipes,
generally the pipe that supplies water to the container
space, can easily be connected e.g. to a heating water
circulation, the other circulation water pipe must be laid
from outside the chimney. This has been disadvanta-
geous e.g. because a groove must be made in the insu-
lation of the chimney for the pipe, or the piping has been
made entirely outside the chimney. This has restricted
the installation of the chimney and making of the pipe
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connections.
SUMMARY OF THE INVENTION

[0004] The objective of the present invention is to pro-
vide a new and improved heat recovery chimney. To this
end, the invention is mainly characterized in that a flow
channel is fitted inside the water space of the heat re-
covery chimney and extends substantially from the bot-
tom end of the water space to the top end thereof, to one
end of which flow channel an inlet coupling is connected
to supply circulation fluid to the flow channel and through
the opposite open end of which flow channel the circu-
lated fluid is discharged into the water space from which
it is reclaimed through a fluid outlet coupling connected
to the jacket pipe at the same end of the water space in
the direction of the length of the heat recovery chimney
as the inlet coupling.

[0005] The water space is suitably provided with a
venting channel which is connected to the jacket pipe at
the same end of the heat recovery chimney as the circu-
lation fluid inlet coupling and outlet coupling, wherefrom
the venting channel extends as a narrow pipe or a such-
like channel inside the water space alongside the flow
channel to the opposite end of the water space.

[0006] All pipe connections of the heat recovery chim-
ney are most preferably provided at the same end of the
heat recovery chimney.

[0007] The depth of the flow channel according to the
invention, i.e. the dimension in the radial direction of the
heat recovery chimney, is substantially smaller than the
width of the flow channel, i.e. the dimension in the cir-
cumferential direction of the heat recovery chimney.
[0008] Support flanges are fitted in the water space of
the heatrecovery chimney at a distance from one another
in the direction of the length of the heat recovery chimney
and for the most part surround the flue pipe mainly in the
transverse direction of the heat recovery chimney. The
support flanges are truncated flanges, so that gaps are
provided between the truncated ends of the support
flanges and the flow channel to allow the circulation of
water in the water space.

[0009] As known per se, the heat recovery chimney is
provided with an insulation fitted over the jacket pipe.
[0010] The heat recovery chimney is preferably ar-
ranged to operate as an insert of a block flue, i.e. a flue
made of flue blocks.

[0011] The invention provides significant advantages
as compared to the prior art. All water couplings of the
heat recovery chimney according to the invention can be
made at the same end of the heat recovery part of the
chimney. The solution according to the invention allows
an unbroken jacket structure so that the heat recovery
part of the chimney can be installed inside a standard
chimney structure without breaking the insulation. The
structure can be utilized e.g. by installing the chimney
according to the invention e.g. to a block chimney, into
a hole in the blocks. By virtue of the channel in the water
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space, the water circulation required for the heat recovery
chimney can be provided inside the water space of the
heat recovery part where space is very limited. The in-
vention also allows the arrangement of the heat recovery
structure to the side of the attic space. All pipe connec-
tions of the chimney can be made at the bottom end or
the top end of the chimney, which provides significant
cost savings in the pipe work.

[0012] In the structure according to the invention, the
venting of the water space may be provided through the
bottom end of the chimney, which also brings cost sav-
ings to the pipe work. Vent piping or air separators are
not required at the top end of the heat recovery part.
[0013] In the water space of the structure according to
the invention, new types of guide and reinforcement parts
are used around the flue pipe. This solution allows thinner
wall strength for the flue pipe, which in turn provides cost
savings in the material and manufacturing costs. The
guide and reinforcement parts enhance heat recovery
from the flue gas due to the whirling flow and thinner wall
structure of the flue pipe.

[0014] Furthermore, in the structure according to the
invention, the jacket pipe that delimits the water space
from the outside and the flue pipe that delimits it from the
inside are coupled to each other in a way that allows the
thermal expansion of the flue pipe without stress on the
welded seams or the flue pipe. In the invention, this is
provided by new types of end pieces of the top and bottom
end of the heat recovery chimney shaped so that they
function as end and flexible elements.

[0015] Other advantages and characteristics of the in-
vention are disclosed in the detailed description of the
invention below in which the invention is illustrated with
reference to the figures of the accompanying drawing, to
the details of which the inventionis not exclusively limited.

BRIEF DESCRIPTION OF THE FIGURES
[0016]

Fig. 1 is a general side view of the heat recovery
chimney according to the invention.

Fig. 2 illustrates a detail of the top end of the heat
recovery chimney according to Fig. 1.

Fig. 3illustrates a detail of the bottom end of the heat
recovery chimney according to Fig. 1.

Fig. 4 is an enlarged detail IV of Fig. 2.

Fig. 5 is an enlarged detail V of Fig. 3.

Fig. 6 is an enlarged detail VI of Fig. 3.

Fig. 7 schematically illustrates a side view of the flow
channel of the heat recovery chimney according to
the invention from the same direction as Fig. 1.
Fig. 8 illustrates the flow channel according to the
invention as seen from direction VIII from Fig. 7.
Fig. 9 is a schematical sectional view of the fitting of
the flow channel into the water space of the heat
recovery chimney.

Fig. 10 shows the fitting of support flanges to the

10

15

20

25

30

35

40

45

50

55

structure of the heat recovery chimney.

Fig. 11 illustrates the use of the heat recovery chim-
ney according to the invention in connection with a
block flue.

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENTS

[0017] Inthefigures ofthe drawings,the corresponding
components are indicated by the same reference num-
bers and, for simplification of the figures, only the com-
ponents which are relevant for the invention are illustrat-
ed.

[0018] Fig. 1shows ageneralview of the heatrecovery
chimney according to the invention as seen from the side.
The heat recovery chimney is indicated generally in Fig.
1 by the reference number 10. For simplification, the heat
recovery chimney 10 is also referred to as a "chimney"
in the description below. The structures of the chimney
10 are more clearly visible in the figures that illustrate the
details of the chimney.

[0019] The chimney 10 comprises a flue pipe 11 for
connection to a fireplace (not illustrated), e.g. a heat-
storing fireplace or a wood-heated sauna stove. A jacket
pipe 12 is fitted around the flue pipe 11 so that the flue
pipe 11 and the jacket pipe 12 delimit an annular con-
tainer space, i.e. a water space 21 of the chimney 10 (not
illustrated in Fig. 1). The top and bottom ends of the water
space 21 are further closed by end pieces 16. These
structures are illustrated in more detail in Fig. 2 - 5.
[0020] Fig. 1 shows in dashed lines that a flow channel
13 is fitted in the water space 21 of the chimney 10 for
circulating water in the solution of Fig. 1 from the bottom
end to the top end of the water space 21, where the water
is discharged from the flow channel 13 to the water space
21 so as to flow back down. The circulation water is con-
veyed to the flow channel 13 through an inlet coupling
17 at the bottom end thereof and out of the water space
21 through an outlet coupling 18, both of which couplings
17, 18 are disposed at the same end of the chimney 10,
namely at the bottom end in Fig. 1. In addition, a venting
channel 19 and a sensor coupling 20 are provided at the
same end of the chimney 10 as the circulation water inlet
and outlet couplings 17, 18, so that all pipe connections
are made, or can be made, in the area of the same end
of the chimney 10.

[0021] According to one embodiment of the invention,
a grooving 14 may be formed in the area of the top end
of the jacket pipe 12, as illustrated in Fig. 1, for receiving
the expansions and contractions caused by thermal ex-
pansion of the flue pipe 11 in the jacket pipe 12. However,
this may also be catered for in other ways, e.g. as dis-
closed in an earlier registered Finnish utility model No.
8495 from the applicant. Other practices are also possi-
ble. In addition, Fig. 1 shows that a base plate 15 is pro-
vided in the area of the bottom end of the chimney 10
below the water space 21. Although it is not shown in
Fig. 1, it is clear that the jacket pipe 12 that surrounds
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the water space 21 is further provided with an external
thermal insulation to be able to recover the heat effec-
tively.

[0022] The structures of the heatrecovery chimney 10,
the water space 21 of the chimney and the flow channel
13 fitted in the water space are illustrated in more detail
in Fig. 2 - 10. Accordingly, as illustrated in Fig. 2 and 4
and as already stated above, the top end of the water
space 21 is closed by an end piece 16. The end piece
16 is shaped so that it flexibly connects the flue pipe 11
to the jacket pipe 12 so as to allow the thermal expansion
of the flue pipe 11 without stress on the welded seams
or the flue pipe 11. As illustrated in Fig. 3 and 5, another
such flexible end piece 16 is also fitted at the bottom end
of the water space 21 to close the water space 21 and
to flexibly connect the flue pipe 11 and the jacket pipe 12
to each other. Further, the pipe connections of the chim-
ney 10 are illustrated in more detail in Fig. 3 and 6. As
shown in said figures, the inlet coupling 17 is connected
to the flow channel 13 and the outlet coupling 18 to the
jacket pipe 12. In addition, the sensor coupling 20 is con-
nected to the jacket pipe 12 and, as shown in particular
in Fig. 6, it is to be noted in that connection that the end
of the sleeve of the sensor coupling 20 does not extend
inside the jacket pipe 12 to such a degree that it would
contact the flue pipe 11. Further to Fig. 1 and 2, itis stated
that the venting channel 19 is connected to the jacket
pipe 12 at the bottom end of the chimney 10 and extends
as a narrow pipe inside the water space 21 alongside the
flow channel 13 to the top end of the water space 21.
[0023] As shown infig. 10, the heat recovery chimney
10 further comprises support flanges 26 disposed in the
water space 21 and suitably affixed to the flue pipe 11
by welding. The support flanges 26 do not extend entirely
around the flue pipe 11 because the flow channel 13 ex-
tends in the direction of the length of the chimney 10 from
the bottom end of the chimney to the top end thereof. A
number of support flanges 26 are provided at suitable
intervals along the length of the chimney 10 and they are
truncated flanges, so that gaps 27 are provided between
the support flanges 26 and the flow channel 13 to allow
the circulation of water. In Fig. 10, the circulation of water
is illustrated by arrows and, as shown in said figure, the
water is conveyed from the inlet coupling 17 to the flow
channel 13, through which it rises to the top end of the
water space 21 and further down through the gaps 27
between the support flanges 26 and the flow channel 13
and out from the water space 21 through the outlet cou-
pling 18. By means of the support flanges 26, the recov-
ery of heat from the flue gases is enhanced as they pro-
vide a whirling downward flow in the water space 21.
[0024] Fig. 7 - 9 show an example of the implementa-
tion of the flow channel 13 and of its fitting in the water
space 21 of the heat recovery chimney 10. According to
this example, the flow channel 13 consists of two elon-
gated substantially U-shaped pieces, i.e. a cover part 24
that faces the jacket pipe 12 and a base part 25 that faces
the flue pipe 11. To better adapt the shape of the flow

10

15

20

25

30

35

40

45

50

55

channel 13 to the shapes of the jacket pipe 12 and the
flue pipe 11, folds 28, 29 are centrally formed both in the
cover part 24 and the base part 25 of the flow channel
13 in the direction of the length so that the cover part 24
becomes convex and the base part 25 correspondingly
concave. Since the dimension of the water space 21 in
the radial direction of the heat recovery chimney 10 is
very small, the depth dimension of the flow channel 13,
i.e. its extent in the radial direction of the heat recovery
chimney 10, is substantially smaller than the width di-
mension of the flow channel 13, i.e. its extent in the cir-
cumferential direction of the heat recovery chimney 10.
As illustrated in Fig. 7 - 9, the inlet coupling 17 is suitably
connected to the cover part 24 of the flow channel 13 by
welding.

[0025] The flow channel 13 is assembled from the cov-
er part 24 and the base part 25 so that said U-shaped
cover part and base part are made with a fitting as tight
as possible and are connected together by striking them
against each other. The bottom end 22 of the flow channel
13 is closed and the top end 23 is open. The flow channel
13 is fitted inside the jacket pipe 12 by first welding the
inlet coupling 17 to the cover part 24, connecting the cov-
er part 24 and the base part 25 to each other, passing
the flow channel 13 through the jacket pipe 12 so as to
accommodate the inlet coupling 17 in an opening formed
in the jacket pipe 12 and welding the inlet coupling 17 to
the jacket pipe 12.

[0026] Asillustratedin Fig. 11, the heat recovery chim-
ney 10 according to the invention is applicable for use in
connection with a block flue known in the prior art. Nor-
mally, the block flue is assembled by masoning from flue
blocks 30 having a vertical through hole 31 for accom-
modating the flue pipe which consists e.g. of a steel pipe
and/or a ceramic pipe and an insulation thereon. As the
heat recovery chimney 10 according to the invention is,
by virtue of its structure, smooth on the external surface
and suitable in size into the normal flue block 30, the
invention provides a possibility to use the heat recovery
chimney 10 in connection with a block flue. Accordingly,
the heat recovery chimney 10 according to the invention
functions as an insert of a block flue, i.e. a flue formed
from flue blocks 30. This is simply provided so that flue
blocks 30 are masoned in the normal way into a flue, in
the hole 31 of which the heat recovery chimney 10 ac-
cording to the invention is fitted with a thermal insulation
layer 32 fitted thereon. Itis also possible to assemble the
flue so that the chimney 10 according to the invention is
firstinstalled inits place and the flue blocks 30 are passed
thereon and masoned in their positions.

[0027] Theinventionhasbeen described above by way
of example with reference to the figures of the accompa-
nying drawing. However, the invention is not exclusively
limited to the examples illustrated in the figures; instead,
different embodiments of the invention may vary within
the scope of the inventive idea defined in the accompa-
nying claims.
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Claims

A heat recovery chimney comprising a flue pipe (11)
for connection to a fireplace and a jacket pipe (12)
fitted around the flue pipe so that the flue pipe (11)
and the jacket pipe (12) delimit an annular water
space (21) closed by end pieces (16) at both ends
in the direction of the length of the heat recovery
chimney (10) to form a closed space, in which water
space (21) heat-storing fluid is circulated and re-
ceives heat produced by flue gas directly from the
flue pipe (11), from which fluid the heat is arranged
to be utilized, characterized in that a flow channel
(13) is fitted inside the water space (21) of the heat
recovery chimney (10) and extends substantially
from the bottom end of the water space (21) to the
top end thereof, to one end of which flow channel an
inlet coupling (17) is connected to supply circulation
fluid into the flow channel (13) and through the op-
posite open end (23) of which flow channel (13) the
circulation fluid is discharged into the water space
(21) from which it is utilized through a fluid outlet
coupling (18) connected to the jacket pipe (12) at the
same end of the water space (21) in the direction of
the length of the heat recovery chimney (10) as the
inlet coupling (17).

The heat recovery chimney according to claim 2,
characterized in that the water space (21) is pro-
vided with a venting channel (19) connected to the
jacket pipe (12) at the same end of the heat recovery
chimney (10) as the circulation fluid inlet coupling
(17) and outlet coupling (18), wherefrom the venting
channel (19) extends as a narrow pipe or a suchlike
channel inside the water space (21) alongside the
flow channel (13) to the opposite end of the water
space (21).

The heat recovery chimney according to claim 1 or
2, characterized in that all pipe connections of the
heat recovery chimney (10) are provided at the same
end of the heat recovery chimney (10).

The heat recovery chimney according to any preced-
ing claim, characterized in that the depth of the flow
channel (13), i.e. the dimension in the radial direction
of the heat recovery chimney (10), is substantially
smaller than the width of the flow channel (13), i.e.
the dimension in the circumferential direction of the
heat recovery chimney (10).

The heat recovery chimney according to any preced-
ing claim, characterized in that support flanges (26)
are fitted in the water space (21) of the heat recovery
chimney (10) at a distance from one another in the
direction of the length of the heat recovery chimney
(10) and for the most part surround the flue pipe (11)
mainly in the transverse direction of the heat recov-
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ery chimney (10).

The heat recovery chimney according to claim 5,
characterized in that the support flanges (26) are
truncated flanges, so that gaps (27) are provided be-
tween the truncated ends of the support flanges (26)
and the flow channel (13) to allow the circulation of
water in the water space (21).

The heatrecovery chimney according to any preced-
ing claim, characterized in that the heat recovery
chimney (10) is provided with insulation fitted over
the jacket pipe (12) as known per se.

The heatrecovery chimney according to any preced-
ing claim, characterized in that the heat recovery
chimney (10) is provided with insulation fitted over
the jacket pipe (12) as known per se.

The heatrecovery chimney according to any preced-
ing claim, characterized in that the heat recovery
chimney (10) thus functions as an insert of a block
flue, i.e. a flue formed from flue blocks (30).
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