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(54) HEATING DEVICE AND PIECE OF FURNITURE HAVING THE HEATING DEVICE

(57) A piece of furniture (5, 6) having: a first board
(1) having a PCM material having a phase change tem-
perature between 40 and 55°C, the first board (1) being
attachable to the piece of furniture (5, 6) such that a first
surface (11) of the first board (1) is placed facing the
piece of furniture (5, 6) and a second surface (12) is
placed opposite to the piece of furniture (5, 6); a power
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resistor (2) in contact with a surface of the first board (1),
so that the PCM material of the first board (1) is thermally
loaded by the power resistor (2); a temperature detector
(7) for detecting the temperature of the second surface
(12) of the first board (1); and control equipment (8) to
activate the power resistor (2) when the temperature of
the second surface (12) is below 37°C.
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Description
TECHNICAL FIELD

[0001] The presentinventionrelatestothe field of heat-
ing devices. In particular, it relates to heating devices that
can be integrated in pieces of furniture, such as tables,
desks and footrests, in order to provide individual comfort
in rooms occupied by several persons, such as offices.

STATE OF THE ART

[0002] Abuildingisacomplexthermal system, in which
the habitability and comfort of its users should be en-
sured. A building changes its temperature due to outdoor
climate excitations and internal loads, but when the build-
ing is not within a comfort zone, a certain amount of ad-
ditional energy needs to be added in order to acclimatize
itinstantly. This energy is provided by heating and cooling
systems which in turn transform one type of energy (usu-
ally natural gas and electricity) in hot or cold temperatures
to ensure indoor comfort ranges regardless of the exter-
nal temperature variation.

[0003] Air conditioning systems in a building must be
sized to ensure certain conditions of thermal comfort for
its occupants. This thermal comfort is expressed as an
assessment of satisfaction with certain thermal condi-
tions. But this assessment is subjective and can be in-
fluenced by many variables that depend on the person
itself, such as his/her age, physical condition, sex, cloth-
ing, etc.

[0004] General heating systems act on the tempera-
ture of the air volume in the area, but in many cases this
is not enough for counteracting the feeling of cold and
ensuring thermal comfort of users. In other words, with
general heating, ventilation and air conditioning (HVAC)
systems, adjusting the comfort of a maximum number of
people while maximizing savings, can result in a loss of
quality in comfort. As a consequence, in many cases,
users themselves supplement the general HVAC sys-
tems with inefficient individual equipment, such as port-
able heaters and convectors.

[0005] Therefore, there is a need for maximizing com-
fort in the area around a user, giving the user decision-
making power regarding the temperature conditions, in
order to improve individual comfort, permit the operation
of general HVAC systems in less demanding ranges and
try to improve the energetic efficiency in the building. An
attempt for improving individual temperature conditions
is described in United States patent US8822885B2,
which discloses an adjustable table that holds an adjust-
able heating means. The heating means has two sources
of heat: a more potent unit for the initiation of heat and a
second smaller unit in order to maintain a low level heat.
Each of the two heating units is individually controlled by
respective control means.

[0006] In turn, German patent DE102004060392B4
discloses pieces of furniture having cavities in which a
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heat storage element based on a phase change material
(PCM) is arranged. A phase-change material (PCM) is a
substance with a high heat of fusion which, melting and
solidifying at a certain temperature, is capable of storing
and releasing large amounts of energy. Heat is absorbed
or released when the material changes from solid to liquid
and vice versa. Among others, in DE102004060392B4
a table and a chair are shown. In both cases, the heat
storage element is arranged within cavities disposed in
the respective legs or in the form of a plate under the
table board. The heat storage element can be fixed under
the board by means of a rail system or using an adhesive
element. In spite of the examples of
DE102004060392B4, DE102004060392B4 does not ex-
plain how the PCM elements are integrated into the piec-
es of furniture, or the operating temperature range or the
operation of the system. DE102004060392B4 assumes
thatthe PCM elementis loaded with ambient temperature
in the building and no additional element is used to load
the PCM element. However, using the temperatures in
the building, the PCM element cannot reach the required
temperature to be loaded, whereby the system cannot
perform as claimed. Thus, the technical problem to be
solved is to improve comfort of the user drastically re-
ducing energy consumption in comparison to the con-
ventional individual heating systems.

[0007] Despite the state of the art discloses systems
which apparently improve how to heat the environment
surrounding a user, none of the cited documents teaches
how to achieve said improvement.

DESCRIPTION OF THE INVENTION

[0008] Itis an object of the invention to provide a per-
sonal heating device that enables the regulation of tem-
perature in the surroundings of a user according to the
personal comfort criterion of the user. The device can be
integrated into conventional pieces of furniture, in partic-
ular office furniture, therefore enabling the development
of new office furniture that help to maintain the temper-
ature of comfort for the user, by stabilizing the tempera-
ture in the proximity of the user’s area (in particular his/her
working area). Thus, the need of conditioning the total
volume of air in an office at a high temperature (or at very
demanding conditions) is reduced. As a consequence,
the energy consumed by the building is also reduced.
[0009] The device aims at creating a climate bubble
around the user, so that he/she can be in conditions of
user comfort, without requiring acting throughout the
whole space (building or room). Confining the area to be
acclimatized, energy savings is achieved and user com-
fort is guaranteed.

[0010] The deviceis based on a low temperature emit-
ting element (radiating means) that stores and releases
heat in the course of a time period, such as a day or
several hours. The heat storage and heat release is
achieved through phase change materials (PCM), which
dampen any abrupttemperature change that may be pro-
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duced by startup, shutdown or intermittent operation of
a resistor or any other source of heat/cold. Thus, the de-
vice of the invention is configured to work at temperatures
higher than the ambient temperature of the building and
the device of the invention comprises elements to load
and control the thermal storage of the PCM element. The
device comprises a PCM-based heat storage means,
which makes use of the latent heat due to the phase
change of a suitable material. Phase change materials
(PCM) maintain stable temperature during phase change
(melting and solidification). Therefore, those materials
that change phase in a comfort temperature range can
guarantee the stability of temperatures in the user’s en-
vironmentand increase his/her satisfaction. Heat storage
and heat release is thus achieved in the new device by:

(1) using any residual heat/cold produced by the dif-
ferent energy sources in the office or by any other
exogenous sources, such as an electrical resistor;

(2) storing said heat/cold at phase change materials
(PCM) located next to the user; and

(3) gradually and constantly radiating this heat with-
out causing temperature peaks that may contribute
to the sensation of heat or cold.

[0011] According to an aspect of the invention, there
is provided a piece of furniture comprising:

a first board comprising a PCM material having a
phase change temperature between 40 and 60°C,
the first board being attachable to the piece of furni-
ture suchthat afirstsurface of the firstboardis placed
facing the piece of furniture and a second surface is
placed opposite to the piece of furniture (the second
surface of the first panel is a radiant surface that will
be facing the user when a user is near or using the
piece of furniture; that means that this second sur-
face is the surface that radiates heat towards the
user, for instance when the user is sitting at a table
or when the feet of the user are upon a footrest);

a power resistor in contact with the first surface of
the first board so that the PCM material of the first
board is thermally loaded by the power resistor;

atemperature detectorfor detecting the temperature
of the second surface of the first board; and

control means to activate the power resistor when
the temperature of the second surface is below 37°C.

[0012] The power resistor heats the first board by
means of the Joule’s effect. Also, the power resistor is
not on the surface of the first board facing the user, the
second surface, but on the opposite surface, the first sur-
face. Positioning the power resistor on the first surface
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has the advantage of avoiding excessive heat from the
power resistor to reach the user when the power resistor
is on to heat the first board; thus, when the power resistor
is placed on the first surface, the power resistor only di-
rectly heats the first board, but not the user; in other
words, the first board acts as a thermal accumulator and
the power resistor acts as a thermal charger, the power
resistor thermally charging the first board so that, when
the user demands heating, the first board is capable of
providing the user with thermal comfort by gradually lib-
erating the accumulated thermal energy.

[0013] The piece of furniture can comprise a thermal
insulating layer placed between the piece of furniture and
the power resistor.

[0014] Thethermalinsulatinglayeris configuredto pre-
vent heating loss from the power resistor to a distancing
area from a user. The thermal insulating layer is config-
ured to stop heat loss by forming a barrier which dimin-
ishes heat transfer by conduction from the power resistor
to other areas of the piece of furniture which are at a
further distance to the user. Thus, the most is made of
the heat emitted by the board, because the heat is di-
rected to the area where the user is. The thermal insu-
lating layer can be placed on a surface of the board op-
posite to the surface facing the user.

[0015] The piece of furniture can comprise a second
board comprising a PCM material having a phase change
temperature between 40 and 60°C, the second board
being in contact with the power resistor so that the PCM
material of the second board is thermally loaded by the
power resistor; and wherein the power resistor is placed
between the first board and the second board.

[0016] The piece of furniture can comprise a thermal
insulating layer placed between the piece of furniture and
the second board to prevent heating loss from the second
board to a distancing area from a user.

[0017] The power resistor can have a power between
180 and 200 W.

[0018] As described below, the PCM material of the
first board and the second board can be a paraffin or a
salt having a density between 800 and 1600kg/m3. Since
salts have a greater density, around 1600kg/m3, salts
are preferred when limitations with the space available
are present.

[0019] Regarding specific known products suitable for
the PCM material of the first board and the second board,
they can be selected from one of the above-mentioned
materials or its mixes and a phase change temperature
between 40 and 60°C.

[0020] On the other hand, the thermal insulating layer
can comprise mineral wool. Alternatively, the thermal in-
sulating layer can comprise vacuum panels havinga con-
ductivity comprised between 0.0005-0.011W/m. The
conductivity range can be comprised between
0.001-0.009W/m. Preferably the conductivity range can
be comprised between 0.003-0.007W/m. More prefera-
bly, the conductivity can be around 0.005W/m. In a pre-
ferred embodiment, the conductivity can be 0.005W/m.
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[0021] Asforthe controlmeans, they can be configured
to activate the power resistor so that the temperature of
the second surface is kept between 36°C and 50 °C.
[0022] Additionally, the control means can comprise
scheduling means for the activation of the power resistor
during a predetermined time.

[0023] The piece of furniture of the invention can com-
prise a metal housing for housing the first board, the sec-
ond board, the power resistor and the thermal insulating
layer. The metal housing can comprise detachable
means for fixing the metal housing to the piece of furni-
ture. The metal housing can further comprise an electric
connector for the electrical supply of the power resistor.
[0024] Accordingtodiverse embodiments of the inven-
tion, the piece of furniture can be a table or a footrest.
[0025] When the piece of furniture is a table, the metal
housing can be placed on a lower face of a table-top, so
as to emit heat to the legs of a user.

[0026] When the piece of furniture is a footrest, the
metal housing can be placed on alower face of a footrest,
so as to emit heat to the feet of a user.

[0027] In the case where the heating device is placed
on the lower face of a table-top, the emitted heat sur-
rounds the legs of the user, since the heating device is
placed in a proximity of the legs of the user. In the case
where the heating device is placed on the lower face of
a footrest, the emitted heat surrounds the feet of a user
and ascends towards the legs of the user, since the heat-
ing device is placed in a proximity of the feet of the user.
[0028] The thermal insulating layer can be placed in a
location selected from above the board(s), when the
housing is placed on the lower face of a table-top and
under the board(s), when the device is placed on the
lower face of a footrest.

[0029] When the piece of furniture is a table, the table
can comprise a side panel configured to confine heat
surrounding the legs of the user. The side panel can ex-
tend downwards from the table-top. There can be one
side panel, for example on the front side of the table, or
more side panels, also including one or both lateral sides
of the table.

[0030] Combinations of pieces of furniture as the ones
described above can also be chosen so as to improve
comfort of a user. Thus, a possible combination is a table
together with a footrest. In this combination, the table and
the footrest complement each other providing the user
with a more complete and comfortable personal heating
equipment.

[0031] The PCM comprised in the heat storage means
is conventional and therefore out of the scope of the
present invention. However, not any conventional PCM
is suitable for the device. The device makes use of the
property according to which the temperature of the ma-
terial is maintained stable both in melting and solidifica-
tion process. Since solidification occurs at about 2°C be-
low the melting temperature, the most suitable PCMs are
those having a nominal temperature of phase change
according to the manufacturer which enables the device
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of the invention to keep a temperature of the second sur-
face between 36 and 50°C.

[0032] One centimeter of PCM that changes its phase
at around 27°C, fully loaded and at ambient temperature
of 18°C, preserves the heat for more than 3 hours. Under
similar circumstances, this time is reduced to 40 minutes
for a PCM that changes its phase at a temperature var-
ying between 40-60 °C. This time can be increased by
increasing the thickness of the PCM.

[0033] Non-limiting examples of currently commercial-
ly available PCMs that change their phase within the al-
ready mentioned comfort range of 40-60 °C, are for ex-
ample, phase change materials manufactured by Ru-
bitherm® GmbH company, commercially denominated
RT 44HC, RT 50 and RT 42. In the invention, the PCM
is encapsulated into an aluminum case called CSM (com-
pact storage modules).

[0034] Taking into account both the temperature com-
fort range and the amount of time for which heat is pre-
served, among the commercially available PCMs, the fol-
lowing ones are especially suitable for operating in heat-
ing mode: RT 44HC and RT 50.

[0035] RT 50 changes its phase into solidification at a
temperature close to 50 °C (temperature at which solid-
ification starts). When a single CSM board 1cm thick is
used, it maintains a temperature higher than 40 °C for
20 minutes and it maintains a temperature higher than
37 °C for 40 minutes.

[0036] In turn, RT 44HC starts its solidification at 42
°C. When a single CSM board 1cm thick is used, it main-
tains a temperature higher than 42 °C for 20 minutes and
it maintains a temperature higher than 35 °C for 60 min-
utes.

[0037] When the amount of CSM of RT 44HC is in-
creased, and two boards 1cm thick each are used instead
of one board 1 cm thick, the amount of time for which the
temperature is maintained above 37 °C increases to
90-100 minutes. Therefore, in a preferred embodiment,
RT 44HC is chosen having a configuration having two
CSM 1cm thick boards.

[0038] On the other hand, the storage capacity of a
PCM is determined by its mass. In the mentioned tem-
perature range, the most common PCMs are salts and
paraffins, whose densities are 1600 and 800kg/m3, re-
spectively. In a particular embodiment, if space is a lim-
itation, a salt is preferably used because of its higher
density. This means that, in the future, as new PCMs are
developed, new PCMs consisting of a salt or comprising
a salt may replace the currently preferred RT 44HC,
which is a paraffin.

[0039] In sum, the device enables maximization of
comfort in the area around the user, alleviating the tem-
perature constraints of general air conditioning systems,
therefore improving the energy efficiency of the building.
Because the operating temperature (temperature of
comfort perceived by the user) under the table compris-
ing the device or above the footrest comprising the de-
vice, is higher than the overall air temperature in the of-
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fice, the general air conditioning system can operate at
several degrees below said operating temperature, thus
saving energy. The difference between the operating
temperature under the table comprising the device (or
above the footrest comprising the device) and the overall
room temperature depends on the chosen phase change
material. For example, the operating temperature for
RT27 (a commercially available PCM commercialized by
Rubitherm® GmbH) is 0.5 °C above the overall room
temperature, or the operating temperature for RT44 is
1.5 °C above the overall room temperature.

[0040] Additional advantages and features of the in-
vention will become apparent from the detail description
that follows and will be particularly pointed out in the ap-
pended claims.

BRIEF DESCRIPTION OF THE DRAWINGS

[0041] Tocomplete the description and in order to pro-
vide for a better understanding of the invention, a set of
drawings is provided. Said drawings form an integral part
of the description and illustrate an embodiment of the
invention, which should not be interpreted as restricting
the scope of the invention, but just as an example of how
the invention can be carried out. The drawings comprise
the following figures:

Figure 1 shows a system of the invention comprising
two devices.

Figure 2 shows a first embodiment of the device of
the invention.

Figure 3 shows a perspective of the firstembodiment
of the invention.

Figure 4 shows another perspective of the first em-
bodiment of the invention.

Figure 5 shows a second embodiment of the device
of the invention.

Figure 6 shows an alternative shape for the second
embodiment of the device of the invention.

[0042] The heating device incorporated in a piece of
furniture comprises:

boards

first board

power resistor

second board

thermal insulating layer

piece of furniture

table

footrest

control means, controller
temperature detector, thermocouple
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81 scheduling means
9 switch
11 first surface

12 second surface
13 detachable means

13 guides

14 electric connector
15 wiring

16 timer

17 display

18 side panels
100  metal housing

DETAILED DESCRIPTION OF THE INVENTION

[0043] The following description is not to be taken in a
limiting sense but is given solely for the purpose of de-
scribing the broad principles of the invention. Next em-
bodiments of the invention will be described by way of
example, with reference to the above-mentioned draw-
ings showing apparatuses and results according to the
invention.

[0044] Inorderforthe device to store and release heat,
the device first has to be loaded with heat. To guarantee
phase change, as mentioned above, heat from different
sources or other exogenous sources available in the
working area or office can be used.

[0045] Thus, the device can use a power resistor 2 as
a method to load the device for heat storage. The power
resistor 2 can be turned on for a brief period of time, up
to guaranteeing phase change of the PCM and remain
off during the time where the PCM keeps the temperature
in the working area within comfort range.

[0046] To optimize (comfort time)/(energy consump-
tion) ratio and, consequently device yield, once PCM has
been established, power resistors 2 with low electric con-
sumption are used. The lower energy consumption, (en-
ergy being calculated as the product of the power and
the time at maximum power) is achieved by high power
resistors 2. The high power resistors 2 guarantee total
load ofthe PCM, require shorter turning on time and have
lower losses to the surfaces.

[0047] Inanembodimentwithtwo boards 1, 3, a power
resistor 2 around 180-200W between the two CSM RT
44HC boards 1, 3 is used. A thermal insulating layer 4 is
also included between the PCM board 1 and the table 5
top so as to avoid heat to pass to the table 5 top.
[0048] The thermal insulating layer 4 under the table
5 top not only protects the table 5 top from the tempera-
ture of the device, but also enhances load of the device
in a shorter period of time, which implies reducing energy
consumption during load phase. For instance, a VIP
(Vacuum Insulating Panel) thermalinsulating layer 4 hav-
ing a thickness of 1cm and a conductivity of 0.005W/m
is enough to preserve integrity of the table 5 top upon a
temperature peak.

[0049] Forthe embodiment having two CSM boards 1,
3 filled with RT 44HC, the 180W heating power resistor
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2 offers more stability in temperature terms to the device.
[0050] Having a 200W power resistor 2, the device
works, but part of the heating energy is under-used in
sensible heat, whereby it is recommended to increase
thickness of the boards.

[0051] To control the device, device temperature must
be checked so that surface temperature on the lower
side, when the device is on the lower side of a table 5
top, remains in a range between 40 and 60°C.

[0052] This control can be performed checking tem-
peratures or time. Controlling temperatures by a thermo-
stat appears to be the most appropriate way, since con-
trolling time requires an exhaustive characterization of
the device behavior in the environment where the system
is used.

[0053] Asmentioned above, toincrease comfort grade
or comfort sensation by the user, the user must be able
to control the device and to turn it on and off when they
consider it convenient.

[0054] Thus, for an embodiment of a device under a
table 5 top having two boards 1, 3 with a thickness of 1
cm each, the device may be in the following states:

- Initial turning on of a surface 180W power resistor
2, having a power density 2900W/m?2, for approxi-
mately 30minutes, until temperature on the lower
side of the device reaches 50°C.

- Ulterior turning on of the power resistor 2 when sur-
face temperature on the lower side of the device
drops until 37°C. In office environments, this can rep-
resent a turning on of around 15min. every 1h15min.
so that temperature of the lower surface of RT 44HC,
in other words, of the side closer to the legs of the
user, remains between 42 and 40°C.

[0055] Under this operation, when the device compris-
es a thermal insulating layer 4, temperature of the top
surface of RT 44HC can lightly increase in every step;
however, structural configuration of the device and es-
tablished working conditions, allow the PCM of the device
to be thermally loaded in full. To achieve proper working
of the device, a clever selection of the power resistor 2
proves to be crucial.

[0056] Figure 1 shows a system comprising two devic-
es, a first device as a metal housing 100 configured to
be placed under a table 5 top and a second device con-
figured to be placed in a footrest 6.

[0057] Figure 2 shows the structure of the device con-
figured to be placed under a table 5 top. The device for
the table 5 top comprises:

1. A VIP having a thickness of 1cm;

2. Two boards 1, 3 CSM 440x320x10mm filled with
PCM (Rubitherm® RT44)

3. A 180W power resistor 2 to heat the two boards
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1, 3, the power resistor 2 having a heating tape
shape.

4. A controller 7 to switch on/off the device in the
35-55°C temperature range.

5. A thermocouple 8 to read temperatures.
6. A switch 9
7. A metal housing 100 to hold the PCM

8. Guides 13’ and detachable means 13 to fasten
the metal housing 100 to the table 5 top.

9. An electric connector 14 on the metal housing 100
for connecting the device to the grid.

10. Wiring 15

[0058] In order to house the necessary components,
the metal housing 100 is conformed from a stainless-
steel plate shaped to contain inside all the components
of the device.

[0059] Figure 3 shows a perspective of the metal hous-
ing 100 where the switch 9 and the electric connector 14
may be seen on a side of the metal housing 100 to con-
nect the device to the electric grid by means of the wiring
15.

[0060] Figure4 shows another perspective of the metal
housing 100 where the guides 13’ and the detachable
means 13 may be seen. These guides 13’ and detachable
means 13 are on a side of the metal housing 100 config-
ured to face the lower side of the table 5 top.

[0061] To ensure the user cannot manipulate the de-
vice, the metal housing 100 is locked with bolting having
aspecial head. Thus, the professional operator in charge
of maintenance can gain access to the interior of the met-
al housing 100 by means of special tools and can change
the PCM, if performance is not satisfactory, or can re-
place the PCM when the PCM no longer works (the es-
timated lifespan of the PCM is 5 years).

[0062] Figure 5 shows the structure of the device con-
figured to be placed in a footrest 6. The device for the
footrest 6 comprises:

1. A CSM 1cm thick RT44HC board 1.
2. A 200W heating power resistor 2.
3. A thermal insulating layer 4 made of mineral wool.

4. A controller 7 to switch on/off the device depending
on the superficial temperature of the board 1.

5. A thermocouple 8 to read temperatures.

6. A switch 9
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7. Footrest 6.

8. An electric connector 14 on the metal housing 100
for connecting the device to the grid.

9. Wiring 15

[0063] Figure 6 shows another shape for the footrest 6.
[0064] The device for the footrest 6, is also locked with
the same security barriers as the device for the table 5
top.

[0065] The device, be it the one to be installed under
atable 5 top, the one to be installed in a footrest, or both,
can be configured by the user. To this end, the device
may comprise additional elements. A timer 16 may en-
sure a continuous operating cycle for the PCM, maximiz-
ing the efficiency of the device.

[0066] Moreover, to provide a high-end device, the
switch 9 can be tactile, the device may comprise a little
display 17 configured to be placed on the table 5 top to
easily control the temperature, or the device may even
be configured to be controlled by means of mobile de-
vices.

[0067] Complementarily, as shown if figure 1, the de-
vice may collaborate with skirts or frontal and side panels
18 provided on the table so as to confine heat surrounding
the legs of the user. The footrest 6 can be connected to
the one of the frontal and side panels 18 of the table.
[0068] To direct the wiring 15 which enables connec-
tion of the device to the electric grid, the structure of the
table can be used as shown in figure 1.

[0069] The structure of the device of the invention al-
lows for energy savings: the option to locally heat the
area surrounding a user, makes it possible for the general
heating systems to operate at lower temperatures, which
consequently implies energy savings upon diminishing
ventilation and heating leaks.

[0070] Additionally, given that the device stores heat
and acts locally, the device also makes it possible to ear-
lier turn off the general heating systems, to accumulate
heat in the device at times where the electric bill is lower
or to delay the turning on of the device.

[0071] In conclusion, on the one side, the heating de-
vice increases comfort of the user while, on the other
side, it saves energy otherwise wasted on over condi-
tioning the premises where the user is located. The in-
vention also provides a device economical to manufac-
ture, which can be installed on already existing furniture
requiring a simple maintenance, which can be performed
only by an authorized operator, given that the device in-
corporates means to avoid hampering by unauthorized
personnel.

[0072] In this text, the term "comprises" and its deriva-
tions (such as "comprising”, etc.) should not be under-
stood in an excluding sense, that is, these terms should
not be interpreted as excluding the possibility that what
is described and defined may include further elements,
steps, etc.
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[0073] Inthe context of the presentinvention, the term
"approximately" and terms of its family (such as "approx-
imate", etc.) should be understood as indicating values
very near to those which accompany the aforementioned
term. That is to say, a deviation within reasonable limits
from an exact value should be accepted, because a
skilled person in the art will understand that such a de-
viation from the values indicated is inevitable due to
measurement inaccuracies, etc. The same applies to the
terms "about" and "around" and "substantially".

[0074] On the other hand, the invention is obviously
not limited to the specific embodiment(s) described here-
in, but also encompasses any variations that may be con-
sidered by any person skilled in the art (for example, as
regards the choice of materials, dimensions, compo-
nents, configuration, etc.), within the general scope of
the invention as defined in the claims.

Claims
1. A piece of furniture (5, 6) comprising:

afirstboard (1) comprising a PCM material hav-
ing a phase change temperature between 40
and 60°C, the first board (1) being attachable to
the piece of furniture (5, 6) such that a first sur-
face (11) of the first board (1) is placed facing
the piece of furniture (5, 6) and a second surface
(12) is placed opposite to the piece of furniture
(5, 6);

a power resistor (2) in contact with the first sur-
face (11) of the first board (1) so that the PCM
material of the first board (1) is thermally loaded
by the power resistor (2);

atemperature detector (7) for detecting the tem-
perature of the second surface (12) of the first
board (1); and

control means (8) to activate the power resistor
(2) when the temperature of the second surface
(12) is below 37°C.

2. The piece of furniture (5, 6) of claim 1 comprising a
thermalinsulating layer (4) placed between the piece
of furniture (5, 6) and the power resistor (2).

3. The piece of furniture (5, 6) of claim 1 comprising a
second board (3) comprising a PCM material having
a phase change temperature between 40 and 60°C,
the second board (3) being in contact with the power
resistor (2) so that the PCM material of the second
board (3) is thermally loaded by the power resistor
(2); and wherein the power resistor (2) is placed be-
tween the first board (1) and the second board (3).

4. The piece of furniture (5, 6) of claim 3 comprising a
thermalinsulating layer (4) placed between the piece
of furniture (5, 6) and the second board (3).
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The piece of furniture (5, 6) of any of the previous
claims wherein the power resistor (2) has a power
between 180 and 200 W.

The piece of furniture (5, 6) of any of claims 3 to 5
wherein the PCM material of the first board (1) and
the second board (3) is a paraffin or a salt having a
density between 800 and 1600kg/m3.

The piece of furniture (5, 6) of claim 6 wherein the
PCM material of the first board (1) and the second
board (3) is selected from one of the following ma-
terials or its mixes thereof: RT 42, RT 44HC and RT
50.

The piece of furniture (5, 6) of any of claims 2 to 7
wherein the thermal insulating layer (4) comprises
mineral wool.

The piece of furniture (5, 6) of any of claims 2 to 7
wherein the thermal insulating layer (4) comprises
vacuum panels having a conductivity of around
0.005W/m.

The piece of furniture (5, 6) of any of the previous
claims wherein the control means (8) are configured
to activate the power resistor (2) so that the temper-
ature of the second surface (12) is kept between
36°C and 50 °C.

The piece of furniture (5, 6) of any of the previous
claims wherein the control means (8) comprises
scheduling means (81) for the activation of the power
resistor (2) during a predetermined time.

The piece of furniture (5, 6) of any of claims 3-11
comprising a metal housing (100) for housing the
first board (1), the second board (3), the power re-
sistor (2) and the thermal insulating layer (4), the
metal housing (100) comprising detachable means
(13) for fixing the metal housing (100) to the piece
of furniture (5, 6).

The piece of furniture (5, 6) of claim 12 wherein the
metal housing (100) further comprises an electric
connector (14) for the electrical supply of the power
resistor (2).

The piece of furniture (5, 6) of any of the previous
claims, wherein the piece of furniture (5, 6) is a table

®).

The piece of furniture (5, 6) of any of the previous
claims, wherein the piece of furniture (5, 6) is a foot-
rest (6).
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