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Description

Cross reference to related Patent Applications

[0001] This patent application claims priority from Ita-
lian patent application no. 102023000019827 filed on
September 26, 2023, the entire disclosure of which is
incorporated herein by reference.

Technical field

[0002] The present invention relates to a method for
controlling a radiant platform and the related radiant
platform.

Background art

[0003] As is known, radiant platforms are used, for
example, for heating large volume spaces, such as
places of worship, and environments that are not perma-
nently inhabited, such as dehors or marquees, including
temporary or emergency ones, where the installation of a
conventional heating system is technically unfeasible or
not sustainable from an energy point of view.

[0004] A radiant platform comprises a plurality of self-
regulating electrical circuits, which must be electrically
powered. The power absorption of the circuits varies over
time, depends on several factors and is difficult to predict.
Therefore, controlling the radiant platform is not trivial.
[0005] A purpose of the present invention is to provide
a method for controlling a radiant platform, which allows
the above problems to be overcome.

Disclosure of the invention

[0006] The aforementioned purpose is achieved by a
method as claimed in claim 1.
[0007] The presentinventionfurtherrelates toaradiant
platform as claimed in claim 9.

Brief description of the drawings

[0008] Forabetter understanding of the presentinven-
tion, a preferred embodimentis described hereinafter, by
way of non-limiting example and with reference to the
accompanying drawings, wherein:

- Figure 1 is a schematic view of a radiant platform
according to the present invention; and

- Figure 2 is a flow chart of a method according to the
present invention.

Detailed description of the invention

[0009] Withreference to Figure 1, there is indicated by
1 a radiant platform according to the present invention.
[0010] Platform 1 comprises a plurality of self-regulat-
ing electrical circuits 2 and a control system 3.
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[0011] Conveniently, each circuit 2 is a radiant floor
heating circuit. In particular, circuit 2 is formed by a PTC
("Positive Temperature Coefficient") semiconductor
cable, which is self-regulating and self-modulating, i.e.
having a conductive matrix with a resistivity that in-
creases with temperature, such that current absorption
decreases as the temperature increases until an equili-
brium temperature is reached at which the current ab-
sorption reaches its minimum value.

[0012] With each activation of circuit 2, i.e. when circuit
2 is electrically powered, the electrical absorption of
circuit 2 has an initial peak value which rapidly decreases
over time. Fluctuations in the peak value depend on the
starting temperature and the time during which circuit 2
has not been electrically powered.

[0013] Preferably, platform 1 comprises a plurality of
first areas 11. Each first area 11 comprises at least two
circuits 2. Control system 3 is configured to sequentially
activate a circuit 2 of each first area 11 and subsequently
to sequentially activate another circuit 2 of each first area
11.

[0014] Conveniently, each first area 11 is a panelled
area, i.e. it comprises at least one panel, which can be
heated by the respective circuits 2.

[0015] Preferably, circuits 2 of the first area 11 have
substantially equal power absorption to each other, and
preferably substantially equal length to each other. In
other words, circuits 2 of first areas 11 are substantially
the same as each other. Preferably, first areas 11 have an
equal number of circuits 2 to each other. Therefore, first
areas 11 have a total power absorption, i.e. the power
absorption when all their circuits 2 are active, which is
substantially equal to each other.

[0016] Preferably, platform 1 comprises a second area
12. Second area 12 comprises at least two circuits 2.
Each circuit 2 of second area 12 has a lower power
absorption than circuits 2 of firstareas 11. Control system
3 is configured to sequentially activate circuits 2 of sec-
ond area 12 after having activated circuits 2 of first areas
11.

[0017] Conveniently, second area 12 is a panelled
area, i.e. it comprises at least one panel, which can be
heated by the respective circuits 2.

[0018] Preferably, circuits 2 of second area 12 have
substantially equal power absorption to each other, and
preferably substantially equal length to each other. In
otherwords, circuits 2 of second area 12 are substantially
the same as each other. Conveniently, the number of
circuits 2 of second area 12 is greater than the number of
circuits 2 of each firstarea 11. Preferably, second area 12
has a total power absorption, i.e. the power absorption
when all its circuits 2 are active, substantially equal to the
total power absorption of each firstarea 11. Conveniently,
the length of each circuit 2 of second area 12 is less than
the length of each circuit 2 of each first area 11.

[0019] Conveniently, platform 1 comprises at least a
first temperature sensor 21 configured to produce a first
signal indicative of a first temperature of platform 1.
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Control system 3 is configured to receive the first signal
from first sensor 21 and to sequentially activate circuits 2
on the basis of the first signal.

[0020] Preferably, platform 1 comprises a plurality of
thermal zones Z. Each thermal zone Z comprises a
respective first sensor 21 and a plurality of first areas 11.
[0021] In particular, first sensor 21 is a floor tempera-
ture sensor configured to detect the temperature of the
respective thermal zone Z wherein it is inserted. There-
fore, each thermal zone Z is associated with the respec-
tive first signal, produced by the respective first sensor 21
and indicative of the respective first temperature.
[0022] Preferably, each thermal zone Z comprises a
respective second area 12, i.e. the number of second
areas 12 is equal to the number of thermal zones Z.
[0023] Conveniently, control system 3 comprises a
main control unit 3a configured to directly control a first
thermal zone Za of the plurality of thermal zones, and a
respective auxiliary control unit 3b for each further ther-
mal zone Zb in addition to first thermal zone Za. Each
auxiliary control unit 3b is connected to the respective
thermal zone Zb and main control unit 3a, and main
control unit 3a is configured to control each further ther-
mal zone Zb via the respective auxiliary control unit 3b.
[0024] Preferably, platform 1 comprises at least a sec-
ond temperature sensor 22 configured to produce a
second signal indicative of a second temperature of an
environment associated with platform 1. Control system
3 is configured to receive the second signal from second
sensor 22 and to sequentially activate circuits 2 on the
basis of the second signal.

[0025] Preferably, each thermal zone Z comprises a
respective second sensor 22, which is a room tempera-
ture sensor configured to detect the temperature of the
environment associated with the respective thermal zone
Z. In other words, for each thermal zone Z, the first
temperature relates to thermal zone Z and the second
temperature relates to the environment associated with
thermal zone Z. Alternatively, there is only one second
sensor 22, i.e. it is common to all thermal zones Z.
[0026] Conveniently, main control unit 3a is configured
to receive signals to start or stop platform 1 from an
electronic device 31 connected to main control unit 3a
via cable or wirelessly. For example, electronic device 31
is a smartphone or tablet provided with an application for
remote control of platform 1, a manual control panel or an
interface with a thermal building management system
(BMS).

[0027] Main control unit 3a is further configured to
receive signals from an external multimeter 41 config-
ured to detect an instantaneous power absorbed by plat-
form 1, i.e. the instantaneous power absorbed by all
circuits 2 of platform 1.

[0028] The embodiment illustrated in Figure 1 is de-
scribed in detail hereinafter.

[0029] Platform 1 comprises two thermal zones Z,
namely firstthermal zone Za and further thermal zone Zb.
[0030] Eachthermal zone Za, Zb comprises a respec-
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tive first sensor 21a, 21b and a respective second sensor
22a, 22b.

[0031] Control system 3 comprises main control unit
3a, configured to directly control first thermal zone Za,
and auxiliary control unit 3b for further thermal zone Zb.
[0032] Auxiliary control unit 3b is connected to further
thermal zone Zb and main control unit 3a, and main
control unit 3a is configured to control further thermal
zone Zb via auxiliary control unit 3b.

[0033] First thermal zone Za comprises n, first areas
1Ma_1, 11a_2, ..., 11a_n,, arranged aligned with one
otherin this order, and further thermal zone Zb comprises
ny firstareas 11b_1,11b_2, ..., 11b_n,, arranged aligned
with one otherin this order and parallel to the n, firstareas
of first thermal zone Za. In general, n, is greater than or
equal to two and ny, is greater than or equal to two. For
example, n, is equal to ny, i.e. first thermal zone Za and
further thermal zone Zb have the same number of first
areas 11.

[0034] Eachfirstarea 11 has two circuits 2, which have
substantially equal power absorption and substantially
equal length to each other.

[0035] In particular:

- first area 11a_1 of first thermal zone Za has two
circuits2a_1’,2a_1", firstarea 11a_2 of first thermal
zone Za has two circuits 2a_2’, 2a_2", ..., first area
11a_n, (not illustrated) of first thermal zone Za has
two circuits 2a_n,’, 2a_n," ; and

- first area 11b_1 of further thermal zone Zb has two
circuits 2b_1’,2b_1”, firstarea 11b_2 of further ther-
mal zone Zb has two circuits 2b_2’, 2b_2", ..., first
area 11b_ny, (not illustrated) of further thermal zone
Zb has two circuits 2b_n,’, 2b_n,".

[0036] The two circuits 2 of each first area 11 are ar-
ranged in a serpentine pattern with parallel straight sec-
tions and curved end sections, wherein each end section
is configured to connect two consecutive straight sec-
tions of the respective circuit 2.
[0037] First thermal zone Za comprises a respective
second area 12a and further thermal zone Zb comprises
a respective second area 12b.
[0038] Each second area 12 has four circuits 2, which
have substantially equal power absorption and substan-
tially equal length to one another. The power absorption
of each circuit 2 of second area 12 is substantially half the
power absorption of each circuit 2 of each first area 11,
and the length of each circuit 2 of second area 12 is
substantially half the length of each circuit 2 of each first
area 11.
[0039] In particular:
- second area 12a of first thermal zone Za has four
circuits 2a’, 2a", 2a”, 2a"", wherein circuits 2a’, 2a"
are associated with a first portion of second area 123,
near first area 11a_n,, and circuits 2a"”, 2a"" are
associated with a second portion of second area
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12a; and

- second area 12b of further thermal zone Zb has four
circuits 2b’, 2b”, 2b”, 2b"", wherein circuits 2b’, 2b"
are associated with afirst portion of second area 12b,
near first area 11b_ny, and circuits 2b”, 2b"" are
associated with a second portion of second area
12b.

[0040] The two circuits 2 of each portion of each sec-
ond area 12 are arranged in a serpentine pattern with
parallel straight sections and curved end sections,
wherein each end section is configured to connect two
consecutive straight sections of the respective circuit 2.
[0041] With reference to first thermal zone Za, main
control unit 3a is configured to:

- sequentially activate one circuit 2 of each first area
11, in particular sequentially activate 2a_1’,2a_2’, ...,
2a_ny’;

- subsequently, sequentially activate the other circuit 2
of each first area 11, in particular sequentially acti-
vate 2a_1",2a_2", ..., 2a_n," ; and

- subsequently, sequentially activate circuits 2 of sec-
ond area 12, preferably by sequentially activating
one circuit of each portion of second area 12, in
particular by sequentially activating 2a’ e 2a”, and
subsequently sequentially activating the other circuit
of each portion of second area 12, in particular by
sequentially activating 2a" and 2a"".

[0042] Conveniently, in order to allow uniform use of
circuits 2, the order of activation of circuits 2 is partially
reversed each time platform 1 is started.

[0043] In particular, at the consecutive start-up of plat-
form 1 to the one just described, main control unit 3a is
configured to:

- sequentially activate one circuit 2 of each first area
11, in particular sequentially activate 2a_1",
2a_2",..,2a_n,",

- subsequently, sequentially activate the other circuit 2
of each first area 11, in particular sequentially acti-
vate 2a_1’,2a_2', ..., 2a_n,’; and

- subsequently, sequentially activate circuits 2 of sec-
ond area 12, preferably by sequentially activating
one circuit of each portion of second area 12, in
particular by sequentially activating 2a” e 2a"",
and subsequently sequentially activating the other
circuit of each portion of second area 12, in particular
by sequentially activating 2a’ and 2a".

[0044] What has just been described with reference to
firstthermal zone Za applies by analogy to further thermal
zone Zb, replacing "a" with "b" in each reference sign.

[0045] The presentinvention further relates to a meth-
od for controlling a radiant platform 1 comprising a plur-
ality of self-regulating electrical circuits 2, wherein said
plurality comprises at least a first circuit and a second
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circuit. The method comprises the step of activating
circuits 2 sequentially, wherein the second circuit is acti-
vatable consecutively to the first circuit and the activation
of the second circuit is subject to a verification of exceed-
ing a limit power P_lim.

[0046] Conveniently, the first circuit and the second
circuit belong to the same thermal zone Z and are acti-
vatable consecutively, i.e. there is no third circuit of such
thermal zone Z which is activatable between the first
circuit and the second circuit.

[0047] For example, with reference to first thermal
zone Za:

- thefirstcircuitis circuit 2a_1’ and the second circuitis
circuit 2a_2’ which is activatable consecutively to
first circuit 2a_1’;

- thefirstcircuit is circuit 2a_1" and the second circuit
is circuit 2a_2" which is activatable consecutively to
first circuit 2a_1";

- the first circuit is circuit 2a’ and the second circuit is
circuit 2a" which is activatable consecutively to first
circuit 2a’;

- the first circuit is circuit 2a" and the second circuit is
circuit 2a"” which is activatable consecutively to first
circuit 2a".

[0048] Preferably, the verification of exceeding the limit
power P_lim comprises a first verification step, wherein it
is verified that an estimated absorbed power does not
exceed the limit power P_lim, and a second verification
step, wherein it is verified that an actual absorbed power
does not exceed the limit power P_Ilim.

[0049] In particular, the first verification step is theore-
tical as the limit power P_lim is compared with an esti-
mated absorbed power, and the second verification step
is practical as the limit power P_lim is compared with an
actual absorbed power. The estimated absorbed power
comprises the estimated power absorbed by the second
circuit, which is calculated on the basis of the power
actually absorbed by the first circuit, while the actual
absorbed power comprises the power actually absorbed
by the second circuit. Indeed, the first verification step
occurs before the activation of the second circuit, while
the second verification step occurs after the activation of
the second circuit.

[0050] Conveniently, the first verification step com-
prises the steps of:

- detecting an instantaneous power absorbed P_ass
by the plurality of circuits 2;

- adding the instantaneous power absorbed P_ass
and a maximum power absorbed by the first circuit,
obtaining the estimated absorbed power; and

- verifyingthatafirst condition is met, the first condition
being met if the estimated absorbed power is less
than or equal to the limit power P_lim.

[0051] Inparticular, the instantaneous power absorbed
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P_assis the sum of the power absorbed by all circuits 2 of
platform 1 that are active.
[0052] Preferably, the method comprises the steps of:

- iteratively executing the first verification step if the
first condition is not met, two consecutive iterations
being spaced temporally by a first predetermined
time interval Aty; and

- activating the second circuit as soon as the first
condition is met or after a first predetermined number
of iterations.

[0053] In particular, the first predetermined time inter-
val At; between two consecutive iterations allows the
instantaneous absorbed power P_ass (and thus the es-
timated absorbed power) to decrease as circuits 2 are
formed by PTC semiconductor cables. For example, the
first predetermined time interval At, has a duration of five
seconds, and the first predetermined number of iterations
is twelve.

[0054] Optionally, the method comprises a step of
generating a pre-alarm if the first condition is not met
after the first predetermined number of iterations. Such
pre-alarm is generated immediately before activating the
second circuit. In other words, the pre-alarm is a signal-
ling that does not interrupt the method, i.e. it does not
prevent the activation of the second circuit.

[0055] Conveniently, the second verification step com-
prises the steps of:

- detectingapowerabsorbed by the plurality of circuits
2 after the activation of the second circuit, obtaining
the actual absorbed power P_ass; and

- verifying that a second condition is met, the second
condition being met if the actual absorbed power
P_ass s less than or equal to the limit power P_lim.

[0056] Preferably, the step of detecting the actual ab-
sorbed power P_ass is executed after a second prede-
termined time interval Af, from the activation of the sec-
ond circuit.

[0057] In particular, waiting for the second predeter-
mined time interval At, before measuring the actual
absorbed power P_ass allows to tolerate, during such
interval, any exceeding of the power limit P_/im due to the
initial peak for the activation of the second circuit. For
example, the second predetermined time interval At, has
a duration of one second.

[0058] Conveniently, the method comprises aroutine if
the second condition is not met, wherein the routine
comprises the steps of:

- deactivating the second circuit;

- waiting for a third predetermined time interval Ats;
- activating the second circuit; and

- executing the second verification step.

[0059] In particular, waiting for the third predetermined
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time interval At; between the deactivation and activation
of the second circuit allows the decrease of the actual
absorbed power P_ass as circuits 2 are formed by PTC
semiconductor cables. For example, the third predeter-
mined time interval At; has a duration of five seconds.

[0060] Preferably, the method comprises the steps of:

- iteratively executing the routine if the second condi-
tion is not met; and

- generatinganalarmifthe second condition is not met
after a second predetermined number of iterations.

[0061] Preferably, the alarm is a signalling that inter-
rupts the method, i.e. prevents the activation of the
second circuit, and requires manual intervention. For
example, the second predetermined number of iterations
is twelve.

[0062] Conveniently, the limit power P_limis defined in
such a way that at least one circuit 2 of platform 1 is
activated. In other words, the limit power P_Jlim is such
that, when only one circuit 2 of platform 1 is active, the
power absorbed by such circuit 2, detected after the
second predetermined time interval At, for the above
reasons, is not greater than the limit power P_lim.
[0063] The method is exemplified in the flow chart of
Figure 2, wherein the first circuit is referred to as the
circuit i and the second circuit is referred to as the circuit i
+1.

[0064] Forsimplicity, itis assumed that the circuitjand
the circuit i + 1 belong:

- torespective first areas of the same thermal zone Z,
e.g.circuitibelongstofirstarea 11a_1andcircuiti+ 1
belongs to first area 11a_2; or

- tothe second area of the same thermal zone Z, e.g.
circuit i and circuit j + 1 belong to second area 12a.

[0065] The method is described starting with a situa-
tion wherein circuit / is active and power P_max; i.e. the
maximum power absorbed by circuit /, is stored.

[0066] In the first verification step, the instantaneous
power absorbed P_ass by the plurality of circuits 2 is
determined, the estimated absorbed power P _ass +
P_max; is obtained, and the first condition P_ass +
P_max; < P_lim is verified.

[0067] If the first condition is met, i.e. if the estimated
absorbed power P_ass + P_max; s less than or equal to
the limit power P_lim, circuiti + 1is activated and P_mayx;
+1, I.6. the maximum power absorbed by circuit j + 1, is
stored.

[0068] If the first condition is not met, i.e. if the esti-
mated absorbed power P_ass +P_mayx; is greater than
the limit power P_lim, the first verification step is per-
formed iteratively, wherein two consecutive iterations are
spaced temporally by the first predetermined time inter-
val At,. As soon as the first condition is met or after the first
predetermined number of iterations, the circuit i + 1 is
activated and P_max;,,. i.e. the maximum power ab-
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sorbed by the circuit i + 1, is stored. If the first condition is
not met after the first predetermined number of iterations,
the pre-alarm is generated immediately before activating
the circuit i+1.

[0069] After activating the circuit i + 1, the second
predetermined time interval At, is waited and then the
second verification step is executed. In particular, the
power absorbed by the plurality of circuits 2 after activat-
ing the circuit i + 1 is detected, obtaining the actual
absorbed power P_ass, and the second condition
P_ass < P_lim is verified.

[0070] If the second condition is met, i.e. if actual
absorbed power P_assis less than or equal to limit power
P_lim,theni<«i+1(i.e.itakesthevalue i+ 1)andthereis
a return to first step of the method, i.e. circuit i (which is
now circuiti+ 1) is active and power P_max;(whichis now
power P_max;,4) is stored. In other words, if the second
condition is met, circuiti + 1 is kept active and the method
isiterated. This is equivalent to stating that circuiti+ 1 (i.e.
the second circuit) in one iteration of the method is circuit i
(i.e. the first circuit) in the subsequent iteration of the
method.

[0071] If the second condition is not met, i.e. if actual
absorbed power P_ass is greater than limit power P_lim,
the following routine is executed:

- the circuit i + 1 is deactivated;

- the third predetermined time interval At; is waited,
- circuit i + 1 is activated; and

- the second verification step is executed.

[0072] The routine is executed iteratively if the second
condition P_ass < P_lim is not met. If the second pre-
determined number of iterations is reached, the alarm is
generated, i.e. the alarm is generated if the second
conditionand P_ass < P_lim is not met after the second
predetermined number of iterations of the routine.
[0073] It is worth noting that the method of Figure 2 is
valid, subject to one modification, also in the particular
case where circuit  belongs to the (last) first area 11 and
circuit i + 1 belongs to the second area 12 of the same
thermal zone Z, e.g. circuit i is circuit 2a_n,’ of first area
11a_n, and circuit/+ 1is circuit 2a’ of second area 12a. In
such a case, in the first verification step, the estimated
absorbed power is P_ass + P_max;2 and thus the first
condition is P_ass + P_max/2 < P_lim, as the power
absorption of circuit i + 1 (which belongs to second area
12) is substantially half of the power absorption of circuit /
(which belongs to first area 11).

[0074] In use, the method is implemented by control
system 3.
[0075] In particular, control system 3 starts the method

as main control unit 3a receives signals from electronic
device 31, or automatically, e.g. in a time-controlled
manner (preferably on the basis of the time slot).
[0076] Control system 3 can control platform 1 in dif-
ferent ways, depending on the presence and possible
use of first sensor 21 and second sensor 22.
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[0077] For example, control system 3 can activate
circuits 2 sequentially, according to the described meth-
od, until the limit power P_Jlim is reached. In such a case,
neither first sensor 21 nor second sensor 22 are required.
[0078] In particular, main control unit 3a can sequen-
tially activate circuits 2 of first thermal zone Za, and each
auxiliary control unit 3b can sequentially activate circuits
2 of the respective thermal zone Zb. Conveniently, main
control unit 3a receives signals from multimeter 41 and
each auxiliary control unit 3b, which in turn receives
signals from main control unit 3a.

[0079] Using first sensor 21 and/or second sensor 22,
control system 3 can activate circuits 2 as a function of
jointly the power limit P_lim, as described above, and the
temperature, as described in detail hereinafter.

[0080] Using first sensor 21 of each thermal zone Z,
control system 3 can sequentially activate circuits 2,
according to the described method, until a desired tem-
perature of the respective thermal zone Z is reached.
[0081] In particular, as the first signal of each first
sensor 21 is indicative of the respective first temperature
relative to the respective thermal zone Z, the first signal
can be compared with a respective first reference signal,
indicative of the desired temperature of the respective
thermal zone Z, and circuits 2 of the respective thermal
zone Z can be activated until the first signal and the
respective first reference signal are substantially equal,
i.e. the respective thermal zone Z has substantially
reached the desired temperature.

[0082] For each thermal zone Z, if the temperature of
thermal zone Z, detected by the respective first sensor
21, is higher than the desired temperature, circuits 2 of
thermal zone Z are sequentially deactivated, e.g. in the
same order as they were activated, until the first signal
and the respective first reference signal are substantially
equal.

[0083] Using second sensor 22, control system 3 can
sequentially activate circuits 2, according to the de-
scribed method, until a desired temperature of the en-
vironment associated with platform 1 is reached.
[0084] Preferably, using second sensor 22 of each
thermal zone Z, control system 3 can sequentially acti-
vate circuits 2, according to the described method, until a
desired temperature of the environment associated with
the respective thermal zone Z is reached.

[0085] In particular, as the second signal of each sec-
ond sensor 22 is indicative of the respective second
temperature relative to the environment associated with
the respective thermal zone Z, the second signal can be
compared with a respective second reference signal,
indicative of the desired temperature of the environment
associated with the respective thermal zone Z, and cir-
cuits 2 of the respective thermal zone Z can be activated
until the second signal and the respective second refer-
ence signal are substantially equal, i.e. the environment
associated with the respective thermal zone Z has sub-
stantially reached the desired temperature.

[0086] For each thermal zone Z, if the temperature of
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the environment associated with thermal zone Z, de-
tected by the respective second sensor 22, is higher than
the desired temperature of the environment associated
with thermal zone Z, circuits 2 of thermal zone Z are
sequentially deactivated, e.g. in the same order as they
were activated, until the second signal and the respective
second reference signal are substantially equal.

[0087] The number of elements of platform 1 of the
illustrated embodiment can be generalised.

[0088] For example, the number of circuits 2 of each
first area 11 can be n (not necessarily n = 2 as in the
illustrated embodiment), the number of circuits 2 of each
second area 12 can be m> n (not necessarily m=4 asin
the illustrated embodiment). In such a case, the power
absorption of each circuit 2 of second area 12 is sub-
stantially n/m times the power absorption of each circuit 2
of each first area 11, and preferably the length of each
circuit 2 of second area 12 is substantially n/m times the
length of each circuit 2 of each first area 11.

[0089] Furthermore, the number of thermal zones Z
can be k (not necessarily k = 2 as in the illustrated
embodiment). In such a case, the number of further
thermal zones Zb (and thus the number of auxiliary
control units 3b) is k - 1, the number of first sensors 21
is k, and the number of second sensors 22 is preferably k.
[0090] From an examination of the characteristics of
the method and platform 1, the advantages of the present
invention are evident.

[0091] Inparticular, the sequential activation of circuits
2, subject to verification that the limit power has been
exceeded, allows efficient control of platform 1. Indeed,
the activation of circuit 2 is temporally spaced out.
Furthermore, the exceeding of the limit power is verified
both before and after the activation of each circuit 2 viaa
theoretical and practical verification, respectively.
[0092] The method can be applied iteratively, for each
pair of circuits 2 that are activatable consecutively.
[0093] Platform 1 with its plurality of first areas 11
allows a modular approach, both structurally and func-
tionally. Indeed, first areas 11 can be arranged aligned
and circuits 2 of first areas 11 are activated sequentially,
improving thermal homogeneity. Furthermore, circuits 2
of second areas 12 allow fine tuning, as they have a lower
power absorption than circuits 2 of first areas 11 and are
activated after them.

[0094] Platform 1 with the plurality of thermal zones Z
allows to further improve the control, as each thermal
zone Zis associated with the respective firsttemperature,
detected by the respective first sensor 21, which can be
used to implement closed-loop control on the basis of the
temperature of the respective thermal zone Z. Further-
more, each further thermal zone Zb in addition to first
thermal zone Za is controlled by the respective auxiliary
control unit 3b, which in turn is controlled by main control
unit 3a which receives signals from multimeter 41 and
thus knows the instantaneous power absorbed by all
circuits 2 of platform 1. The temperature of the environ-
ment associated with each thermal zone Z, detected via
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the respective second sensor 22, can be used to imple-
ment closed-loop control on the basis of the temperature
of the environment associated with the respective ther-
mal zone Z.

[0095] Finally, itis clear that modifications and variants
can be made to platform 1 without departing from the
scope of protection defined by the claims.

Claims

1. Method for controlling a radiant platform, the radiant
platform (1) comprising a plurality of self-regulating
electrical circuits (2), said plurality comprising at
least a first circuit (/) and a second circuit (i + 1),
the method comprising the step of sequentially acti-
vating the circuits (2), wherein the second circuit (i +
1) is activatable consecutively to the first circuit (/)
and the activation of the second circuit (i + 1) is
subject to a verification of exceeding a limit power.

2. Method as claimed in claim 1, wherein the verifica-
tion of exceeding the limit power comprises a first
verification step, wherein it is verified that an esti-
mated absorbed power does not exceed the limit
power, and a second verification step, wherein it is
verified that an actual absorbed power does not
exceed the limit power.

3. Method as claimed in claim 2, wherein the first ver-
ification step comprises the steps of:

- detecting an instantaneous power absorbed by
the plurality of circuits (2);

- adding the instantaneous power absorbed and
a maximum power absorbed by the first circuit
(i), obtaining the estimated absorbed power;
and

- verifying that a first condition is met, the first
condition being met if the estimated absorbed
power is less than or equal to the limit power.

4. Method as claimed in claim 3, comprising the steps
of:

- iteratively executing the first verification step if
the first condition is not met, two consecutive
iterations being spaced temporally by a first
predetermined time interval (At,); and

- activating the second circuit (/ + 1) as soon as
the first condition is met or after a first predeter-
mined number of iterations.

5. Method as claimed in any of claims 2 to 4, wherein
the second verification step comprises the steps of:

- detecting a power absorbed by the plurality of
circuits (2) after the activation of the second
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circuit (i + 1), obtaining the actual absorbed
power; and

- verifying that a second condition is met, the
second condition being met if the actual ab-
sorbed power is less than or equal to the limit
power.

Method as claimed in claim 5, wherein the step of
detecting the actual absorbed power is executed
after a second predetermined time interval (At,) from
the activation of the second circuit (i + 1).

Method as claimed in claim 6, comprising a routine if
the second condition is not met, the routine compris-
ing the steps of:

- deactivating the second circuit (i + 1);

- waiting for a third predetermined time interval
(At3);

- activating the second circuit (i + 1); and

- executing the second verification step.

Method as claimed in claim 7, comprising the steps
of:

- iteratively executing the routine if the second
condition is not met; and

- generating an alarm if the second condition is
not met after a second predetermined number of
iterations.

Radiant platform comprising a plurality of self-reg-
ulating electrical circuits (2) and a control system (3)
configured to implement the method as claimed in
any of the preceding claims.

Platform as claimed in claim 9, comprising a plurality
of first areas (11), each first area (11) comprising at
least two electrical circuits (2), the control system (3)
being configured to sequentially activate one elec-
trical circuit (2) of each first area (11) and subse-
quently to sequentially activate another electrical
circuit (2) of each first area (11).

Platform as claimed in claim 10, comprising a second
area (12), the second area (12) comprising at least
two electrical circuits (2) having a lower power ab-
sorption with respect to the electrical circuits (2) of
the first areas (11), the control system (3) being
configured to sequentially activate the electrical cir-
cuits (2) of the second area (12) after having acti-
vated the electrical circuits (2) of the first areas (11).

Platform as claimed in claim 10 or 11, comprising at
least a first temperature sensor (21) configured to
produce a first signal indicative of a first temperature
of the platform (1), the control system (3) being
configured to receive the first signal from the first
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13.

14.

15.

sensor (21) and to sequentially activate the electrical
circuits (2) on the basis of the first signal.

Platform as claimed in claim 12, comprising a plur-
ality of thermal zones (Z), each thermal zone (Z)
comprising a respective first sensor (21) and a plur-
ality of said first areas (11).

Platform as claimed in claim 13, wherein the control
system (3) comprises a main control unit (3a) con-
figured to directly control a first thermal zone (Za) of
the plurality of thermal zones (Z), and a respective
auxiliary control unit (3b) for each further thermal
zone (Zb) in addition to said first thermal zone (Za),
each auxiliary control unit (3b) being connected to
the respective thermal zone (Zb) and the main con-
trol unit (3a), the main control unit (3a) being config-
ured to control each further thermal zone (Zb) via the
respective auxiliary control unit (3b) .

Platform as claimed in any of claims 10 to 14, com-
prising at least a second temperature sensor (22)
configured to produce a second signal indicative of a
second temperature of an environment associated
with the platform (1), the control system (3) being
configured to receive the second signal from the
second sensor (22) and to sequentially activate
the electrical circuits (2) on the basis of the second
signal.



EP 4 531 495 A1

~22,22a

o]
e} _ 0 2_ QIS N
-— = -
N _ NN - _ N
N : | — _ — _ 2
N = | ~ =2 n (T T———
| "~ oN —
O | 1_ ﬂél \’CI [ [ . I - o™~
N o M- M | S
N — N = )l\b
NG N — _ 0 1 ~
- ~ TR o ST )
- I e ———
N "1 N
N r|m.r| ||||||||||||||||||||||||||||||| r||||rm|||_
r—— - - - - -"-¥- - -"" - - " - " - - - - -V - - - - - - A
| © ~ |
[ ~N N o [
_ = o — _
[ N AN — _ g
T - 2// | = . _ S
| o] - -
[ ! — o~ = (_\mlz
~ ~ © ~
o | — - ~ - |
| BN — n/_l G 2!.\\ /\\_}ﬂ/_l
— — ~ (a\]
| | 1 ﬂ/_l/\) | .‘.Mu_
S - A M _______M__ A —
o~ x__ a
S
N
N
S
(o R >
..... Ke) |
a.\ 3!\...
oM
-l CW_
o <t

FIG. 1



EP 4 531 495 A1

CIRCUIT i ACTIVE
P_max STORED

4

FIRST PREDETERMINED NUMBER
OF ITERATIONS REACHED?

WAIT At,

NO

A
P/ass-l-P_maxi <P_lim

<o

YES

PRE-ALARM

[
>

A 4

ACTIVATE CIRCUIT i + 1
STORE P_max .

WAIT At,

DEACTIVATE CIRCUIT i+ 1

SECOND PREDETERMINED NUMBER
OF ITERATIONS REACHED?

WAIT At,

y
ACTIVATE CIRCUIT i + 1
I

10

P _ass<P lim

ie—i+1

ALARM

FIG. 2




10

15

20

25

30

35

40

45

50

55

EP 4 531 495 A1

9

des

Europaisches
Patentamt

European
Patent Office

Office européen

brevets

N

EPQ FORM 1503 03.82 (P04C01)

EUROPEAN SEARCH REPORT

DOCUMENTS CONSIDERED TO BE RELEVANT

Application Number

EP 24 20 2111

Category

Citation of document with indication, where appropriate,
of relevant passages

Relevant
to claim

CLASSIFICATION OF THE
APPLICATION (IPC)

X

US 2006/242900 Al (LOVELACE REGINALD B
[US]) 2 November 2006 (2006-11-02)

* abstract *

* figures 1,2,4 *

* paragraphs [0012] -
* claimg 5-11 *

[0039] =

DE 20 2006 007730 Ul (MOLETHERM HOLDING AG
[CH]) 17 August 2006 (2006-08-17)

* abstract *

* figure 1 *

* paragraphs [0024] - [0028] *

EP 3 070 569 A2 (ZEZIOLA ANDREA [IT])
21 September 2016 (2016-09-21)

* abstract *

* paragraphs [0014] - [0046] *

CN 106 931 500 B (BEIJING AIKA TECH CO
LTD) 4 February 2020 (2020-02-04)

* figures 1-4 *

The present search report has been drawn up for all claims

1-15

1-15

INV.
HO5B1/02

TECHNICAL FIELDS
SEARCHED  (IPC)

HO5B

Place of search Date of completion of the search

Munich 21 January 2025

Examiner

de la Tassa Laforgue

CATEGORY OF CITED DOCUMENTS

X : particularly relevant if taken alone

after the filing date

: theory or principle underlying the invention

Y : particularly relevant if combined with another
document of the same category

A : technological background

O : non-written disclosure

P : intermediate document

: document cited in the application

T
E : earlier patent document, but published on, or
D
L : document cited for other reasons

& : member of the same patent family, corresponding
document

11




10

15

20

25

30

35

40

45

50

55

EPO FORM P0459

EP 4 531 495 A1

ANNEX TO THE EUROPEAN SEARCH REPORT
ON EUROPEAN PATENT APPLICATION NO. EP 24 20 2111

This annex lists the patent family members relating to the patent documents cited in the above-mentioned European search report.
The members are as contained in the European Patent Office EDP file on
The European Patent Office is in no way liable for these particulars which are merely given for the purpose of information.

21-01-2025
Patent document Publication Patent family Publication
cited in search report date member(s) date
US 2006242900 Al 02-11-2006 NONE
DE 202006007730 Ul 17-08-2006 DE 202006007730 Ul 17-08-2006
WO 2007131707 A2 22-11-2007
EP 3070569 A2 21-09-2016 NONE
CN 106931500 B 04-02-2020 NONE

For more details about this annex : see Official Journal of the European Patent Office, No. 12/82

12



EP 4 531 495 A1
REFERENCES CITED IN THE DESCRIPTION
This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European

patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

e |T 102023000019827 [0001]

13



	bibliography
	abstract
	description
	claims
	drawings
	search report
	cited references

