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(54) Arrangement in heat-accumulating fireplace

(57) The invention relates to an arrangement in a
heat-accumulating fireplace, the arrangement compris-
ing a measuring device (1) adapted to react to tempera-
ture changes, arranged into the heat-accumulating struc-
ture of the fireplace, and intended to control the use of
the fireplace. For the purpose of facilitating an efficient
use of the fireplace, the arrangement comprises an elec-

tric calculation unit (2) coupled to a display unit (3) ar-
ranged to provide data showing the heat accumulation
status of the fireplace in response to temperature chang-
es detected by the measuring device (1) and to inform
the user of the fireplace that the fireplace has reached
maximum and correct heat accumulation and that there
is a risk of overheating the fireplace if fuel is added.
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Description

Background of the invention

[0001] The invention relates to an arrangement in a
heat-accumulating fireplace, the arrangement compris-
ing a measuring device adapted to react to temperature
changes, arranged into the heat-accumulating wall struc-
ture of the fireplace, and intended to control the use of
the fireplace.
[0002] Publication AT 390832 discloses an arrange-
ment of this type comprising a temperature sensor adapt-
ed to adjust the amount of combustion air entering the
fireplace. The purpose of the arrangement is to close air
supply automatically when a predetermined temperature
has been reached in the fireplace. Air supply is closed
on the presumption that said predetermined temperature
is only reached after a predetermined amount of fuel has
nearly burned out. A problem with this prior-art arrange-
ment is that when adding fuel more than said predeter-
mined amount, air supply needs to be opened either man-
ually or by other means. Thus, overheating the fireplace
is possible in this arrangement. If air supply is not opened,
there is a risk of carbon monoxide poisoning.

Brief description of the invention

[0003] The object of the invention is to provide a novel
arrangement for the use of a heat-accumulating fireplace,
which arrangement facilitates the use of the fireplace and
makes the use of the fireplace more energy efficient. With
the arrangement, it is also possible to avoid overheating
the fireplace and the thus caused early damaging of the
fireplace.
[0004] To achieve this, the invention is characterised
in that the arrangement comprises an electric calculation
unit coupled to a display unit arranged to provide data
showing the heat accumulation status of the fireplace in
response to temperature changes detected by a meas-
uring device and to inform the user of the fireplace, when
the fireplace has reached maximum and correct heat ac-
cumulation, that there is a risk of overheating the fireplace
if fuel is added.
[0005] The heat-accumulating structure preferably
comprises a massive heat-accumulating inner structure
and a separate outer shell structure, to which the meas-
uring device is arranged. Mounting the measuring device
in said location is easy. Even though the measuring de-
vice is mounted in the outer shell structure, it reacts quite
quickly to temperature changes of the inner structure.
The solution indicates the risk of overheating of the inner
structures of the fireplace even if temperature changes
are monitored in a location of the fireplace not subject to
high heat loads. Since the measuring device is mounted
in the outer shell structure, it reacts to the temperature
surrounding the fireplace - especially if the outer shell
structure is separate and at a distance from the inner
structure - and the system can be used to show a rec-

ommended re-heating time. Between the outer shell
structure and inner structure, there is preferably an air
gap, whereby the measuring device mounted in the outer
shell is quite quickly able to react to temperature changes
in the inner structure. Preferably, the air gap does not
have any insulating material, because this would greatly
slow down and hamper the ability of the measuring device
to react to the temperature changes in the inner structure.
[0006] Preferred embodiments of the invention are dis-
closed in the attached claims 2 to 15.
[0007] The arrangement of the invention provides the
advantage that it greatly facilitates the use of the fire-
place, which is why no experience is required of a user
to achieve maximum accumulation to the fireplace with-
out the risk of overheating it in such a manner that its
durability would suffer.

Brief description of the figures

[0008] In the following, the invention will be described
in more detail with reference to a preferred embodiment
and attached drawing, in which

Figure 1 shows an arrangement of the invention,
Figure 2 shows an enlarged detail of Figure 1,
Figure 3 shows a temperature curve of a heat-accu-
mulating structure of a fireplace as a function of time,
Figure 4 shows a component of the arrangement of
Figure 1,
Figure 5 illustrates the operation of the arrangement
of Figure 1,
and
Figure 6 shows a way of defining the temperature
set value T1sv mentioned in Figure 5.

Detailed description of the invention

[0009] Figure 1 shows an arrangement according to
the invention, comprising a heat-accumulating fireplace
having a measuring device 1 and calculation unit 2 cou-
pled to a display unit 3 arranged thereto, the display unit
being arranged to display the heat accumulation status
of the fireplace. The term measuring device does not in
itself include the calculation unit and/or display unit.
[0010] The fireplace comprises a massive stone struc-
ture that forms a heat-accumulating mass. The stone
structure comprises a massive inner stone structure 4
and a surrounding outer shell structure 5. The outer shell
structure 5 is separate and at a distance from the inner
stone structure 4. The double-layer structure of the fire-
place is presented in Figure 1 that shows a partly open
fireplace and in Figure 2 that shows a detail of the opened
fireplace.
[0011] The measuring device 1 is a temperature sen-
sor that is arranged in the outer shell structure 5 and
measures the temperature Tmv of the outer shell struc-
ture 5. Because the temperature of the outer shell of the
fireplace varies depending on which part of the outer shell
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is monitored, the measuring device 1 provides informa-
tion on the outer shell temperature only in the location
where the measuring device is installed. Due to the fact
that at the location of the measuring device 1, between
the outer shell structure 5 and inner stone structure 4,
there is no insulation material, such as wool which is usu-
ally installed between the outer and inner shells of fire-
places having an double-layer structure, the measuring
device easily reacts to temperature changes in the inner
stone structure 4. This makes it possible that by meas-
uring and monitoring the temperature Tmv of the outer
stone structure 5, quite reliable information is also ob-
tained of the amount of heat in the inner stone structure
4. Thus, by measuring the temperature of the outer stone
structure 5, fairly reliable information is obtained of the
heat accumulation status of the fireplace, that is, of the
amount of heat therein. In the arrangement of Figure 1,
there is a smoke flue 6 between the inner stone structure
4 and outer stone structure 5. The outer shell structure
5 is at a distance D from the inner stone structure 4. The
distance D is preferably 10 to 100 mm.
[0012] Figure 3 shows a temperature curve of a suc-
cessfully accumulated fireplace, that is, of a heat-accu-
mulating structure of a correctly heated and almost fully
accumulated fireplace, as a function of time. The tem-
perature curve has been obtained by measuring the tem-
perature Tmv of the outer stone structure 5 as a function
of time. The temperature curve drawn with a uniform line
has been obtained by heating the fireplace according to
the instructions from the display unit 3.
[0013] Figure 4 shows the display unit 3 of Figure 1 in
more detail. The display unit 3 indicates with graphical
data the heat accumulation status of the fireplace, that
is, the amount of heat therein. The display unit 3 is con-
trolled by the calculation unit 2 that in turn is arranged to
obtain data on the measuring results of the measuring
device 1.
[0014] The graphical data is implemented by means
of eight symbols 7 that may alternatively be light or dark
depending on the temperature measured by the meas-
uring device 1, which thus correlates with the heat accu-
mulation status of the fireplace. If the temperature Tmv
measured by the measuring device 1 is 20°C, all symbols
7 are light. If the temperature Tmv measured by the
measuring device 1 is 30°C, one symbol 7 is dark; if the
measured temperature Tmv is 40°C, two symbols are
dark, etc. In the case of Figure 4, four symbols are dark,
so the temperature Tmv measured from the fireplace is
at least 60°C, but below 70°C, because the fifth symbol
is not dark. If all eight symbols 7 are dark, a temperature
of at least 100°C has been measured from the fireplace.
[0015] Figure 5 shows the operation of the arrange-
ment. In the arrangement of Figure 5, temperature is
measured continuously in each stage. The calculation
unit 2 of Figure 1 is programmed to display in a field 9,
or instruction field, of the display unit 3 "DO NOT ADD
WOOD," if the measuring device 1 measures a temper-
ature Tmv that exceeds 70°C (see Figure 5, step 54). At

70°C, five symbols 7 are dark. When the person heating
the fireplace receives this notice, s/he does not add wood,
but allows the wood in the fireplace to burn out, after
which s/he may close the damper (not shown) of the fire-
place. Because the temperature of the inner structure 4
of the fireplace is higher than that of the outer stone struc-
ture 5, temperature measured from the fireplace rises
even if no wood is added. The figure shows that in the
example, the temperature rises to the maximum value
Tmvmax of 100°C. After about five hours from starting
the heating, the fireplace is allowed to cool (see Figure
3). Cooling is slow, because the heat-accumulating mass
of the fireplace is great.
[0016] A field 8 of the display unit 3 indicates the meas-
ured temperature Tmv as a numerical value and in °C.
[0017] The calculation unit 2, which is a data processor
and display unit 3, is programmed to display on the in-
struction field 9 of the display unit "HEATING CAN BE
RESTARTED," when the temperature Tmv measured
from the fireplace has decreased to approximately 40°C
(see Figure 5, step 57). In the case of Figure 3, this takes
place approximately 22 hours after starting the heating.
The display unit 3 is adapted to provide said notification
at a time and temperature, at which the fireplace is able
to receive lots of heat, i.e., it has cooled down substan-
tially, however, before the fireplace has cooled so much
that it cannot in practice emit much heat into the environ-
ment. When the fireplace is not fully cooled, it is also very
easy to light it up again. The temperature, at which it is
recommended to start heating again, may be referred to
as a second temperature set value T2sv. Its size is se-
lected to be 30 to 50°C depending on how even a heat
emission is required of the fireplace. A high value (e.g.
50°C) provides a more even heat emission than a low
value (e.g. 30°C). The higher the value T2sv, the more
often the fireplace must be re-heated.
[0018] If the measured temperature Tmv ≥ T1 sv - ∆T1,
wherein T1 sv is a temperature set value and ∆T1 is a
so-called first safety margin, the display unit 3 displays
"DO NOT ADD WOOD" (see Figure 5, step 54). The tem-
perature set value T1sv and safety margin ∆T1 must be
defined and set in the arrangement (see Figure 5, step
51) so that the arrangement knows at which temperature
Tmv to warn about adding wood. The sizes of the tem-
perature set value T1 sv and safety margin ∆T1 depend
mainly on the structure, mass and material of the fire-
place. A suitable temperature set value T1sv for a soap-
stone fireplace is 70°C to 90°C, and a suitable safety
margin ∆T1 value is 0.15 to 0.25 x T1sv. If 90°C is se-
lected as the T1sv set value and 0.2 x T1sv as the safety
margin ∆T1, this calculates into Tmv = 90°C - 0.2 x 90°C
= 72°C, that is, the arrangement warns against adding
wood when Tmv ≥ 72°C (see Figure 5, steps 53 and 54).
Defining the temperature set value T1sv will be discussed
in more detail later.
[0019] The first safety margin ∆T1 may be defined by
monitoring the rate of temperature increase. The in-
crease rate may easily be defined by comparing the pre-
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vailing temperature with a value measured earlier and
by checking the temperature curve of Figure 3. The rate
of temperature increase is fireplace-specific and de-
pends mainly on the type, manufacturing material and
mass of the fireplace. Temperature increase may be fore-
seen by multiplying the rate of temperature increase (de-
grees / time unit) by a fireplace-specific coefficient (time).
The coefficient(s) may be determined by experimenta-
tion. The system could also be self-learning in such a
manner, for instance, that during the learning stage, as
a specific temperature is exceeded, the processor pro-
vides a signal not to add more wood (see the above "DO
NOT ADD WOOD"), after which the processor 1) defines
a gradient, 2) observes how much the temperature will
rise from this, and 3) stores the data into a memory. Dur-
ing future heating times, the processor may 1) monitor
the gradient, 2) on the basis of the gradient, fetch from
the stored history data information on how much the tem-
perature will rise from the present, and 3) subtract the
temperature increase prediction from a "safe" maximum
temperature. When it is estimated on the basis of the
gradient and history that a safe maximum temperature
will be reached, a signal is provided not to add more wood
("DO NOT ADD WOOD").
[0020] If the fireplace is repeatedly heated by adding
a furnace-full or more wood against the instructions of
the display unit 3, the fireplace will overheat repeatedly
and its service life will shorten. During overheating, the
temperature of the inner stone structure 4 increases
above its long-term durability. A seldom occurring slight
overheating is not very dangerous. The dashed line in
Figure 3 shows a situation, in which a furnace-full of wood
has been added into the fireplace - against the instruc-
tions of the display unit 3 - when the temperature of the
outer shell structure is 90°C. Adding wood increases the
temperature of the outer shell structure 5 to Tmvmax
120°C. This is 20°C above the temperature that the fire-
place can endure for certain, because the curve marked
by a uniform line in Figure 3 represents the correct max-
imum heat accumulation that indicates 100°C as the
maximum temperature Tmvmax.
[0021] The condition of the fireplace should be
checked and necessary maintenance work done to it, if
it has been overheated repeatedly. For the purpose of
indicating that the fireplace possibly requires mainte-
nance and should be checked, the arrangement calcu-
lates cumulatively the overheating time, tl, that is, how
long the fireplace has been overheated (see Figure 5,
step 59). A field 10 in the display unit 3 shows the over-
heating time in hours. Calculating the overheating time
tl will be started when the measured temperature Tmv is
higher by a second safety margin ∆T2 than the temper-
ature set value T1sv (see Figure 5, steps 55, 58). The
size of the second safety margin is preferably selected
to be ∆T2 = 0.1...0.2 x temperature set value T1sv. Ac-
cordingly, if the temperature set value T1 sv is selected
to be 90°C and the second safety margin ∆T2 is selected
to be 0.15 x 90°C = 13.5°C, the calculation of the over-

heating time tc will be started when the measured tem-
perature is 90 + 13.5 = 103.5°C. When the overheating
time tc exceeds a limit value tl of 50 hours, the display
unit 3 of the arrangement displays in a field 11 "CHECK"
and/or the arrangement emits an audio signal (see Figure
5, steps 59, 60). The value of the safety margin ∆T2 and
especially the temperature set value T1sv depend on the
location of the measuring device 1 and must be selected
accordingly. The location where the measuring device is
mounted represents the fireplace only when the shape
of the heating curve is examined; the location does not
represent absolute temperature values. Depending on
the mounting location and fireplace, it is possible that in
one case a certain temperature indicates a general over-
heating, even though in another case a temperature high-
er than this does not necessarily indicate overheating.
[0022] The arrangement is switched on and off using
a button 12 in the display unit 3; the required temperature
set values T1sv and T2sv may be programmed with but-
tons 13 and 15 (reset button). The programming is not
described in detail herein, because it does not require
any special expertise.
[0023] The arrangement goes into learning state by
pressing a button 14 of the display unit (see Figure 4,
and Figure 6, step 61). The purpose of the learning state
is to define a suitable temperature set value T1sv. This
is done according to Figure 6, step 62, in such a manner
that the person heating the fireplace attempts to heat it
correctly to accumulate as high an amount of heat as
possible. Correct heating means that the fireplace is
heated in a conventional manner with wood containing
a conventional heat value without overheating it in such
a manner that its strength suffers. Preferably, the instruc-
tions for use of the manufacturer assist in correct heating.
A person skilled in the art is familiar with correct heating.
The success of the heating is evaluated by measuring
the temperature and comparing the measured tempera-
tures with those allowed that do not overheat the fireplace
(see Figure 6, step 63). The temperatures are stored into
a memory 17 of the arrangement that is arranged to the
calculation unit 2. If heating is not successful, the tem-
peratures/heat curves are deleted from the memory 17
of the arrangement (see Figure 6, step 66); if heating is
successful, the temperature set value T1 sv is defined
by selecting as its value the maximum temperature Tm-
vmax measured from the outer shell 5 minus the safety
margin = 10°C to 20°C, and this is stored into the memory
17 of the arrangement (see Figure 6, step 64). If during
correct and successful heating it is noted that the tem-
perature of the outer shell increases to the maximum
value of 90°C, for instance, the temperature set value T1
sv is selected to be 90°C minus the safety margin. If the
safety margin is selected to be 15°C, the temperature set
value becomes 75°C. When the temperature set value
T1sv has been defined, and the actions according to Fig-
ure 5 need to be performed, the temperature set value
T1sv is fetched from the memory 17 of the arrangement
(see Figure 6, step 65). A person skilled in the art is ca-
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pable of evaluating the success of the heating.
[0024] The button 15 in the display unit is a reset button
that is used when programming the arrangement.
[0025] A few temperature set values and safety mar-
gins that form different programs may be stored into the
arrangement. One program provides a very even heat
emission, whereas another program provides a more un-
even heat emission. The former program requires that
the re-heating of the fireplace be done relatively often.
The required program may be selected by pressing a
menu button 16 of the display unit 3.
[0026] In the above, the invention is described by
means of examples, wherefore it is noted that the details
of the invention may be implemented in various ways
within the scope of the attached claims. The temperature
set values, safety margins sizes, and counter limit value
may also be selected specifically for each fireplace. In-
stead of firewood, it is possible to use some other fuel,
such as pellets, to heat the fireplace. In the example, the
calculation unit is described as a programmed data proc-
essor, but it may also be implemented by dedicated logic.
The amount of information provided by the display unit
3 may vary, as may the presentation of the information
(graphical, numeric, audio, or light information, etc.). The
fireplace does not necessarily need to comprise an outer
shell separate from the inner stone structure, even
though this is highly recommended. The manufacturing
material of the fireplace does not need to be stone, but
may be some other material.

Claims

1. An arrangement in a heat-accumulating fireplace,
the arrangement comprising a measuring device (1)
that is arranged to react to temperature changes and
that is arranged to the heat-accumulating structure
of the fireplace and intended to control the use of the
fireplace, characterised in that the arrangement
comprises an electric calculation unit (2) coupled to
a display unit (3) and arranged to display data rep-
resenting the heat accumulation status of the fire-
place in response to temperature changes detected
by the measuring device (1) and to inform the user
of the fireplace, when the fireplace has reached its
maximum and correct heat accumulation, that there
is a danger of overheating the fireplace, if fuel is add-
ed.

2. An arrangement as claimed in claim 1, character-
ised in that the heat-accumulating structure com-
prises a massive heat-accumulating inner structure
(4) and an outer shell structure (5) and that the meas-
uring device (1) is arranged in the outer shell struc-
ture (5).

3. An arrangement as claimed in claim 2, character-
ised in that there is an air gap (6) between the outer

shell structure (5) and inner structure (4).

4. An arrangement as claimed in claim 3, character-
ised in that a smoke flue forms the air gap (6).

5. An arrangement as claimed in any one of preceding
claims 1 to 4, c h a r a c t e r i s e d in that the display
unit (3) is arranged to show the heat accumulation
status of the fireplace by using graphical data.

6. An arrangement as claimed in any one of the pre-
ceding claims, characterised in that the calculation
unit (2) is arranged to

- retain in a memory (51) a temperature set value
T1 sv,
- monitor (53) a temperature Tmv of the heat-
accumulating structure (5) of the fireplace by
means of the measuring device (1),
- compare (53) the temperature Tmv of the struc-
ture with the temperature set value T1sv, and
- produce (54), in response to the temperature
Tmv of the structure being higher than the tem-
perature set value T1sv minus a first safety mar-
gin ∆T1, through the display unit a signal to stop
adding fuel, which shows that the fireplace has
accumulated heat to the extent that more fuel
shall not be added.

7. An arrangement as claimed in claim 6, character-
ised in that the first safety margin ∆T1 is selected
to be 0.15 to 0.25 x the temperature set value T1 sv
in °C.

8. An arrangement as claimed in claim 6 or 7, charac-
terised in that the temperature set value T1 sv is
selected to be 50 to 100°C.

9. An arrangement as claimed in any one of preceding
claims 6 to 8, characterised in that the calculation
unit (2) is arranged to compare (55) the temperature
Tmv of the structure with the temperature set value
T1 sv, and in response to the temperature Tmv of
the structure being higher than the temperature set
value T1sv plus a second safety margin AT2 to pro-
duce (58) through the display unit (3) a signal indi-
cating the overheating of the fireplace.

10. An arrangement as claimed in claim 9, character-
ised in that the calculation unit (2) is arranged to
calculate (58) cumulatively the time when the fire-
place has been overheated, to compare (59) the cu-
mulatively calculated time tc with a time limit tl and,
in response to the cumulatively calculated time tc
exceeding the time limit tl, to produce (60) through
the display unit (3) a signal indicating a need to check
the fireplace.
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11. An arrangement as claimed in claim 10, character-
ised in that the display unit (3) is arranged to display
the cumulatively calculated time tc the fireplace has
been overheated.

12. An arrangement as claimed in any one of preceding
claims 9 to 11, characterised in that the second
safety margin ∆T2 is selected to be 0.10 to 0.20 x
the temperature set value T1 sv in °C.

13. An arrangement as claimed in any one of preceding
claims 6 to 12, characterised in that the calculation
unit (2) is further arranged to

- retain in the memory (51) a second tempera-
ture set value T2sv,
- monitor the temperature Tmv of the heat-ac-
cumulating structure (5) of the fireplace by
means of the measuring device (1),
- compare (56) the temperature Tmv of the struc-
ture with the second temperature set value T2sv,
and
- in response to the temperature Tmv of the
structure being lower than the second temper-
ature set value T2sv to produce (57) through the
display unit (3) a signal indicating the start of re-
heating the fireplace.

14. An arrangement as claimed in claim 13, character-
ised in that the second temperature set value T2sv
is selected to be 30 to 50°C.

15. An arrangement as claimed in any one of preceding
claims 6 to 14, characterised in that it comprises
definition means for defining a temperature set value
Tsv specifically for each fireplace, the definition
means comprising a memory (17) for storing the
heating result of the fireplace that is obtained by heat-
ing the fireplace in batches with solid fuel having a
conventional heat value by using conventional and
correct heating with the aim of obtaining maximum
heat accumulation of the fireplace, the definition
means comprising

- means for monitoring the heating result by
measuring the temperature Tmv of the heat-ac-
cumulating structure (5) of the fireplace by
means of the measuring device (1) and for stor-
ing (62) the highest measured temperature Tm-
vmax into the memory (17) of the arrangement,
- means for evaluating (63) the heating result
and, in response to the heating not correspond-
ing to said aim, for deleting the stored value (66)
from the memory (17) of the arrangement and,
if the heating corresponds to said aim, for defin-
ing (64) on the basis of the stored highest meas-
ured temperature Tmvmax a temperature set
value T1sv by selecting (64) as its value a tem-

perature that is 10°C to 20°C below the highest
measured temperature Tmvmax and for storing
(64) it into the memory (17) of the arrangement.

16. An arrangement as claimed in claim 6, character-
ised in that the calculation unit (2) is arranged to

- monitor the increase rate of the temperature
Tmv of the structure,
and
- use the increase rate of the temperature Tmv
of the structure in defining the first safety margin
∆T1.

17. An arrangement as claimed in claim 16, character-
ised in that for defining the first safety margin ∆T1,
the calculation unit (2) comprises means for multi-
plying the temperature increase rate by a fireplace-
specific coefficient.

18. An arrangement as claimed in claim 16, character-
ised in that for defining the first safety margin ∆T1
the calculation unit (2) comprises

- means for storing into the memory (17) several
values for the temperature increase rate at the
time of providing the signal to stop adding fuel,
- means for storing into the memory (17) for each
stored temperature increase rate value, how
long the temperature will continue to increase
after the time the signal to stop adding fuel is
given, and
- means for defining the first safety margin ∆T1
on the basis of the temperature increase rate
and said data stored into the memory (17).
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