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(54) TRANSPARENT ELEMENT SYSTEM AND REFRIGERATING DEVICE

(57) The present application relates to a transparent
element system and a refrigerating device. The transpar-
ent element system (10) comprises: a transparent ele-
ment (101) configured to allow light to penetrate; a power
receiving unit (102) configured to receive power in a wire-
less manner; and a heating unit (103) attached to the
transparent element (101) and electrically connected to

the power receiving unit (102), wherein the heating unit
(103) heats the transparent element (101) by using the
power received by the power receiving unit (102). The
system can prevent condensation of water vapor on an
observable surface such as the refrigerating device,
thereby ensuring the internal observability of the device
such as the refrigerating device.
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Description

[0001] The present invention relates to a transparent
element system and a refrigerating device comprising
the transparent element system.
[0002] At present, some refrigerators use glass as a
material isolated from the outside, so as to facilitate the
observation of the exhibits in the refrigerator from the
outside. However, condensed water is easily formed on
the surface of the glass due to the condensation of water
vapor in the air, which will cause the observability of the
glass to be reduced significantly. In addition, the accu-
mulation of water stains is easy to breed bacteria, which
is also detrimental to hygiene and health.
[0003] In the prior art, there is a technical solution for
using cables to supply power to the heating film of the
sliding glass door of the refrigerator. However, this cable-
powered solution is likely to cause the cable to loosen
after the glass door is slid multiple times. The insulation
performance of the cable may also be damaged.
[0004] According to an aspect of the present invention,
there is provided a transparent element system, compris-
ing: a transparent element configured to allow light to
penetrate; a power receiving unit configured to receive
power in a wireless manner; and a heating unit attached
to the transparent element and electrically connected to
the power receiving unit, wherein the heating unit heats
the transparent element by using the power received by
the power receiving unit.
[0005] Such an arrangement may thus provide a trans-
parent element system and, optionally, a refrigerating de-
vice comprising the transparent element system that is
advantageously configured for preventing condensation
of water vapor on an observable surface such as the
refrigerating device, thereby ensuring the internal ob-
servability of the device such as the refrigerating device.
In some instances the transparent element may be ref-
erenced as a "perspective medium", and this term may
optionally replace "transparent element" as referenced
herein. The transparent element may advantageously be
an element formed of at least partially transparent mate-
rial(s) in order to permit at least partial viewing through
the transparent element. This may be viewing of an of
an interior that is at least in part enclosed by the trans-
parent element, such as with the transparent element
providing a window into an enclosed space. The trans-
parent element may be fully transparent in the sense of
providing a window allowing a person to view and identify
objects the other side of the transparent element. It may
be alternatively referred to as a transparent medium, and
optionally could be a viewing window. The examples
herein provide added detail of the possible function of
the transparent element and degrees to which it provides
transparency and the ability to see the interior. Notably,
whilst large spans of the element may be fully or almost
fully transparent (i.e. only small degrees of light filter-
ing/reflection) the transparent element can also incorpo-
rate non-transparent materials in a way that does not

prevent viewing through the transparent element
[0006] Optionally, the transparent element comprises
a plurality of layered structures, and the heating unit is
disposed among the plurality of layered structures. The
layered structures may comprise or consist of transpar-
ent structures.
[0007] Optionally, the degree of reduction in the light
transmittance of the heating unit to the transparent ele-
ment is less than a first preset value.
[0008] Optionally, the heating unit is evenly arranged
among the plurality of layered structures.
[0009] Optionally, the system comprises, or further
comprises: a transmittance estimating unit configured to
evaluate the light transmittance of the transparent ele-
ment; and the heating unit is configured to stop heating
the transparent element if the light transmittance of the
transparent element is higher than a second preset value.
[0010] Optionally, the system comprises, or further
comprises: a reminding unit configured to send a remind-
er message when the light transmittance of the transpar-
ent element is less than or equal to the second preset
value and the power receiving unit fails to receive power.
[0011] Optionally, the transparent element comprises:
glass, tempered glass, plexiglass, and coated glass.
[0012] According to another aspect of the present in-
vention, there is provided a refrigerating device, compris-
ing: one or more power transmitting units configured to
transmit power in a wireless manner; and one or more
of any one of the transparent element systems described
above, wherein a power receiving unit of the transparent
element system receives power from the power trans-
mitting unit.
[0013] Optionally, the device comprises, or further
comprises: a moving rail configured to be coupled to a
sliding edge of the transparent element, thereby allowing
the transparent element to move along its extension di-
rection; wherein: the power transmitting unit is arranged
around the moving rail; and the power receiving unit is
arranged at the sliding edge.
[0014] Optionally, the power transmitting unit is con-
figured to be set at intervals with a third preset value, and
the third preset value is smaller than the width of the
transparent element in the extension direction of the mov-
ing rail.
[0015] According to another aspect of the present in-
vention, there is provided a container comprising: a pow-
er receiving unit configured to receive power in a wireless
manner; and a heating unit attached to an outer surface
of the container and electrically connected to the power
receiving unit, wherein the heating unit heats the outer
surface of the container by using the power received by
the power receiving unit.
[0016] Optionally, the container is a liquid bottle-
shaped or cup-shaped container.
[0017] The container may comprise of consist of a
transparent element system as defined above, and thus
may comprise a transparent element that is configured
to allow light to penetrate. The heating unit may be at-
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tached to the transparent element and electrically con-
nected to the power receiving unit, wherein the heating
unit heats the transparent element by using the power
received by the power receiving unit. The transparent
element may form all of or a part of a wall of the container.
[0018] From the following detailed description in con-
junction with the accompanying drawings, the above and
other objectives and advantages of the present applica-
tion will be more complete and clear, wherein the same
or similar elements are represented by the same refer-
ence numerals.

FIG. 1 shows a transparent element system.
FIG. 2 shows a transparent element system.
FIG. 3 shows a transparent element system.
FIG. 4 shows a refrigerating device.
FIG. 5 shows a refrigerating device.
FIG. 6 shows a refrigerating device.

[0019] For brevity and illustrative purposes, the
present application mainly refers to its exemplary em-
bodiments to describe the principles of the present ap-
plication. However, those skilled in the art will readily rec-
ognize that the same principles can be equally applied
to all types of transparent element systems and refriger-
ating devices comprising transparent element systems,
and these same or similar principles can be implemented
therein, any such changes do not depart from the true
spirit and scope of the present application.
[0020] As discussed herein, a transparent element
system is provided. This transparent element system can
be used, for example, in refrigerating devices, serving as
a transparent sliding door or an open door of the refrig-
erating device. As shown in FIG. 1, the transparent ele-
ment system 10 comprises a transparent element 101,
a power receiving unit 102 and a heating unit 103. Where-
in, the transparent element 101 is configured to allow
light to penetrate, thereby allowing objects on the other
side to be observed from the transparent element 101.
In some embodiments of the present application, the
transparent element 101 may be glass, tempered glass,
plexiglass, coated glass (also known as Low-E glass),
etc., or may be other transparent/translucent materials
that can serve as air barrier/heat preservation but at least
ensure certain optical penetration.
[0021] The power receiving unit 102 of the transparent
element system 10 is configured to receive power in a
wireless manner. The power receiving unit 102 can be
composed of a receiving coil and a corresponding
processing circuit. The power receiving unit 102 can re-
ceive the power of the power and frequency meeting the
preset requirements and use it as an energy source for
other components of the transparent element system 10.
The power receiving unit 102 can be configured as a
wireless power receiving device that meets existing
standards (for example, Qi) as needed, it can also be a
wireless power receiving device that meets industrial or
commercial de facto standards, and it can also be a cus-

tomized wireless power receiving device that meets spe-
cific needs. In some examples of the present application,
although the power receiving unit 102 needs to be used
in conjunction with the power transmitting unit, the power
transmitting unit is not necessarily used as a component
of the transparent element system 10.
[0022] The heating unit 103 of the transparent element
system 10 is attached to the transparent element 101,
and is electrically connected to the power receiving unit
102 (not shown in the figure). At the same time, the heat-
ing unit 103 heats the transparent element 101 by using
the power received by the power receiving unit 102. In
some examples, the heating unit 103 is attached to one
side surface of the transparent element 101, but the
present application does not limit the way the heating
unit 103 is attached to the transparent element 101, as
long as the heating unit 103 can move relative to the
transparent element 101 and heat the transparent ele-
ment 101 (comprising its surface). The heating range of
the transparent element 101 by the heating unit 103 can
cover the entire surface, part of the surface, a designated
area on the surface, etc. of the transparent element 101
as needed. The heating range in some examples of the
present application refers to the range that the heating
unit 103 can thermodynamically affect, and it is not nec-
essary for the heating unit 103 to be in direct contact with
all of these ranges.
[0023] The heating unit 103 of the transparent element
system 10 is electrically connected to the power receiving
unit 102. The electrical connection in the example of the
present application refers to a connection method that
can realize power transmission. For example, in order to
prevent the heating element of the heating unit 103 from
heating and affecting the working efficiency of the power
receiving unit 102, the heating unit 103 may be connected
to the power receiving unit 102 via a length of wire. In
addition, if the heating element generates heat without
significantly affecting the working efficiency of the power
receiving unit 102, the heating element of the heating
unit 103 as the conductor itself can also be directly con-
nected to the power receiving unit 102 without a wire.
[0024] The power received by the power receiving unit
102 will be used as a power source for the heating unit
103 after processing, and the heating unit 103 itself can
generate heat accordingly to heat the transparent ele-
ment 101 (comprising its surface). Therefore, the water
vapor condensate on the surface of the transparent ele-
ment 101 will volatilize due to heat, so that the light trans-
mittance of the transparent element 101 will also in-
crease. As shown in FIG. 2, in some embodiments of the
present application, the transparent element 101 com-
prises a plurality of perspective layered structures (the
cross-sectional structure of the transparent element 101
shown in FIG. 1). The transparent element 101 shown in
the figure comprises a three-layer structure, in which a
first layer 101-1 is a hard glass layer, a second layer
101-2 is a glue layer, and a third layer 101-3 is a hard
glass layer. The first layer 101-1 and the third layer 101-3
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are glued together by the second layer 101-2 to form a
complete transparent element 101. The heating unit 103
is arranged among a plurality of perspective layered
structures. For example, the heating unit 103 can be ar-
ranged between the first layer 101-1 and the third layer
101-3 and buried in the glue layer 101-2. Since heating
elements such as heating wires are relatively weak, the
heating unit 103 is embedded in the transparent element
101 in this example, which can prevent the heating unit
103 from being disabled by external force.
[0025] The heating unit 103 selects a material that has
less influence on light transmittance. In some embodi-
ments of the present application, the degree of reduction
in the light transmittance of the heating unit 103 to the
transparent element 101 is less than a first preset value.
The heating unit 103 can be made of materials such as
heating films (for example, metal film layers), heating
wires, etc., and the light transmittance of the transparent
element 101 is reduced below, for example, 5%, that is,
the optical shielding caused by the shielding of the heat-
ing unit 103 does not exceed 5%.
[0026] Optionally, the heating unit 103 is evenly ar-
ranged among the plurality of perspective layered struc-
tures. For example, as shown in FIG. 1, the heating unit
103 is arranged in a regular geometric shape, and the
heating material per unit area is made equal as much as
possible. In this way, it can be ensured that the heating
unit can uniformly heat the transparent element 101 with-
in the range (the entire surface, part of the surface, a
designated area on the surface, etc.) that needs to be
heated by the heating unit, which is more conducive to
the volatilization of water vapor condensate.
[0027] Optionally, the arrangement of the heating unit
103 may also be sparse and dense. In some scenarios,
the transparent element system used in the refrigerating
device may not be installed horizontally. In this case, un-
der the influence of gravity, the condensed water may
flow down to a lower position of the transparent element.
Water stains are more likely to accumulate in low places,
and therefore require more heating. For this reason, the
heating unit 103 may be gradually densely arranged
along one direction, so that the heating material per unit
area gradually increases along this direction. At this time,
the surface of the transparent element 101 of the trans-
parent element system 10 may be marked with a mark
indicating that the heating unit 103 is arranged sparsely
and densely. When it is necessary to install the transpar-
ent element system 10 in, for example, a refrigerating
device, according to this mark, the side with more heating
material per unit area can be installed at a lower place.
[0028] As shown in FIG. 3, compared with the trans-
parent element system 10 shown in FIGS. 1 and 2, the
transparent element system 30 optionally comprises a
transmittance estimating unit 301. In other examples, the
transparent element system may be both the transparent
element system 10 and the transparent element system
30 unless otherwise specified or there is no possibility of
implementation. The transmittance estimating unit 301

is configured to evaluate the light transmittance of the
transparent element 101. As shown in FIG. 3, a light
source with a fixed intensity can be provided on one side
of the transparent element 101 and light with a fixed in-
tensity can be emitted to the other side. The light intensity
sensing element of the transmittance estimating unit 301
is arranged on the opposite side of the light source, and
is used to receive the light emitted by the light source.
The light intensity sensing element evaluates the light
transmittance of the transparent element 101 based on
the received light intensity. For example, if the light in-
tensity on one surface (incident side) is K lux, the light
intensity detected on the other surface (exit side) is 0.9K
lux, the light transmittance of the transparent element
101 is 90%. On the other hand, if the light transmittance
of the transparent element 101 is higher, the heating can
be stopped to save power consumption. For example,
the heating unit 103 is configured to stop heating the
transparent element 101 when the light transmittance of
the transparent element 101 is higher than a second pre-
set value (for example, 85%).
[0029] For example, after the transmittance estimating
unit 301 has evaluated the light transmittance, it can gen-
erate a control signal (for example, an on-off signal) ac-
cordingly and send it to a control device (not shown in
the figure) that controls the on-off of the heating unit 103.
For example, when the light transmittance is lower than
or equal to the second preset value, the transmittance
estimating unit 301 may generate an on signal, and when
the light transmittance is higher than the second preset
value, the transmittance estimating unit 301 may gener-
ate an off signal. When the control device receives the
on signal, the heating unit 103 starts to work; and when
the control device receives the off signal, the heating unit
103 stops working.
[0030] Optionally, the transparent element system 30
further comprises a reminding unit (not shown in the Fig-
ure). The reminding unit is configured to send a reminder
message when the light transmittance of the transparent
element 101 is less than or equal to the second preset
value and the power receiving unit 102 fails to receive
power. In some examples, if the light transmittance of
the transparent element 101 is less than or equal to the
second preset value, it indicates that the transparent el-
ement 101 needs to be heated to clean its surface. How-
ever, if the power receiving unit 102 fails to receive power,
or its matching power transmitting unit fails to transmit
power, or the heating unit 103 fails to heat normally at
present, it indicates that there is a special situation in the
system that causes the heating unit 103 to fail to work
according to the preset logic. Special situations may com-
prise the following: the power receiving unit 102 or its
matching power transmitting unit is damaged, the power
receiving unit 102 and its matching power transmitting
unit cannot be aligned (the two are not within the effective
working distance), and the heating unit 103 is damaged.
At this time, the operator or the automated processing
equipment should be reminded, for example, a reminder
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message should be sent to the operator or the automated
processing equipment.
[0031] As described herein, a refrigerating device is
provided. As shown in FIG. 4, the example refrigerating
device 40 comprises one or more power transmitting
units and one or more transparent element systems. The
Figure shows three power transmitting units 401-1, 401-2
and 401-3 and three corresponding transparent element
systems 10-1, 10-2 and 10-3. In actual use, the number
of power transmitting unit and the transparent element
system are not limited to three. The transparent element
systems 10-1, 10-2, and 10-3 in the refrigerating device
40 may be configured according to the above-described
transparent element system.
[0032] In the following description, the main compo-
nents of the transparent element system (for example, a
power receiving unit, a heating unit, etc.) can be integrat-
ed with the transparent element in the transparent ele-
ment system, and thus the integral part is called the body
of the transparent element system, sometimes referred
to as the transparent element system for short, or also
referred to as the transparent element.
[0033] In the refrigerating device 40, the power trans-
mitting units 401-1, 401-2, and 401-3 are configured to
transmit power in a wireless manner. The power trans-
mitting units 401-1, 401-2, and 401-3 can be composed
of a transmitting coil and a corresponding processing cir-
cuit. The power transmitting units 401-1, 401-2, and
401-3 can transmit the power of the power and frequency
meeting the preset requirements and the power is re-
ceived by the pre-set matching power receiving unit. The
power transmitting units 401-1, 401-2, and 401-3 can be
configured as wireless power transmitting device that
meets existing standards (for example, Qi) as needed, it
can also be a wireless power transmitting device that
meets industrial or commercial de facto standards, and
it can also be a customized wireless power transmitting
device that meets specific needs.
[0034] In the refrigerating device 40, the power receiv-
ing units of the transparent element systems 10-1, 10-2,
and 10-3 receive the power from the power transmitting
unit, and serve as energy sources for other unit modules
of the transparent element system.
[0035] As shown in FIG. 4, the transparent element of
the transparent element systems 10-1, 10-2, and 10-3 is
used as the perspective door of the refrigerating device
40, and the bodies of transparent element systems 10-1,
10-2, and 10-3 can be connected to the body of the re-
frigerating device 40 by means of a hinge 402, wherein
two or more hinges are configured for each piece of trans-
parent element. Since the power is transmitted between
the power transmitting unit and the transparent element
system in a wireless manner, compared with the wired
method, the opening and closing state of the hinge 402
will not affect the stability of the transmission link. In some
examples, the power transmitting unit and the transpar-
ent element system can be configured to transmit power
regardless of the opening and closing state of the hinge

402; in other examples, the power transmitting unit and
the transparent element system can be configured to
transmit power when the hinge 402 is in the preset open-
ing and closing angle range.
[0036] The refrigerating device 40 shown in FIG. 4 is
an open-close door structure. Optionally, the refrigerat-
ing device may also be a sliding door structure. As shown
in FIG. 5, compared with the corresponding example in
FIG. 4, the refrigerating device 50 comprises two upper
and lower moving rails 501, and the moving rails for the
body of transparent element system can realize the open-
ing and closing of the refrigerating device 50 with the help
of the moving rails 501. The moving rails 501 of the re-
frigerating device 50 are configured to be coupled to the
sliding edge of the transparent element of the transparent
element system, thereby allowing the transparent ele-
ment to move along its extending direction. The sliding
edge in the example of the present application refers to
an edge in the transparent element that can slide along
the moving rail, and the transparent element also com-
prises a non-sliding edge that does not slide on the mov-
ing rail. As shown in the figure, the power transmitting
units 401-1, 401-2, and 401-3 of the refrigerating device
50 can be arranged around the moving rail, and the power
receiving units of the transparent element systems 10-1,
10-2, and 10-3 are arranged at the sliding edge. The pow-
er transmitting unit and the power receiving unit are ar-
ranged in alignment, so as to ensure that the power trans-
mitting unit and the power receiving unit can stably trans-
mit power when the sliding door is at least in the default
closed position.
[0037] When reading the present application, those
skilled in the art can find that in addition to the default
position, the transparent element system can also obtain
power supply in other positions, for example, when the
transparent element system 10-1 is moved to the position
of the transparent element system 10-2 shown in the fig-
ure, the transparent element system 10-1 can also obtain
power from the power transmitting unit 401-2.
[0038] In the example corresponding to FIG. 5, the
power transmitting unit is arranged corresponding to the
transparent element system (specifically, the power re-
ceiving unit). Generally speaking, each dimension of the
transparent element can be the same, and the position
of the power receiving unit relative to the transparent el-
ement is also the same. Therefore, the interval of the
power transmitting units 401-1, 401-2, and 401-3 can be
roughly the same as the width of the transparent element
in the extension direction of the moving rail.
[0039] Optionally, the power transmitting unit is con-
figured to be set at intervals with a third preset value,
where the third preset value is smaller than the width of
the transparent element in the extension direction of the
moving rail. As shown in FIG. 6, compared to the corre-
sponding example in FIG. 5, the interval between the
power transmitting units 601 shown in FIG. 6 is smaller
than the interval between the power transmitting units
shown in FIG 5. For example, the interval between the
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power transmitting units 601 of the refrigerating device
60 is half of the width of the transparent element in the
extension direction of the moving rail. At this time, com-
pared to the sparse arrangement of the power transmit-
ting units, the energy transmission path can be estab-
lished more easily between the power transmitting unit
and the power receiving unit during the movement of the
sliding door. In some examples, the widths of the respec-
tive transparent element in the extension direction of the
moving rail may not necessarily be equal, and the third
preset value is smaller than the minimum value of the
widths of the transparent element in the extension direc-
tion of the moving rail at this time.
[0040] As shown in FIG. 6, when the middle transpar-
ent element is in the default closed position, a path for
transmitting power can be established between the pow-
er transmitting unit A and the power receiving unit, and
when the middle transparent element moves to the right,
a path for transmitting power can be established between
the power transmitting unit B and the power receiving
unit. As a result, when the sliding door is not in the default
closed position, there is a certain probability of obtaining
power supply, so as to avoid the phenomenon of water
vapor condensation caused by the sliding door not being
closed in time.
[0041] The sliding door of the refrigerating device may
not move in a horizontal direction, and the sliding door
may have a certain angle. In this case, due to gravity,
the condensed water may flow to the lower position of
the sliding door. The foregoing has introduced a trans-
parent element system in which the heating units are
gradually densely arranged in one direction, wherein the
surface of the transparent element of the transparent el-
ement system may be marked with a mark indicating that
the heating unit is arranged sparsely and densely. When
it is necessary to install the transparent element system
in, for example, a refrigerating device, according to this
mark, the side with more heating material per unit area
can be installed at a lower place.
[0042] In daily life, we often pour refrigerated beverag-
es into a cup for drinking, but a lower temperature bev-
erage will cause condensation on the outer wall of the
cup. The condensed water on the outer wall of the cup
may leave water stains on the table, which is very dis-
turbing. In addition, the condensed water will also cause
the risk of holding the cup, and a little careless holding
may cause the cup to slip off. For this, we need a mech-
anism that can remove the condensed water on the outer
wall of the cup. In addition, due to the rapid development
of current wireless charging devices, wireless power
sources have also become within reach. In the following
examples, wireless charging devices available every-
where can be used to provide power for the condensed
water removal mechanism of the example of the present
application.
[0043] According to another implementation there is
provided a container comprising an power receiving unit
and a heating unit. The power receiving unit is configured

to receive power in a wireless manner. According to ac-
tual usage, the power receiving unit of the container can
be arranged at the bottom of the container, so as to be
conveniently placed on, for example, a wireless charging
base to draw power.
[0044] The heating unit is attached to the outer surface
of the container, for example, to the outer surface of a
container such as a cup. The heating unit is electrically
connected to the power receiving unit, and heats the out-
er surface of the container by using the power received
by the power receiving unit. Therefore, when a container
such as a cup is placed on the wireless charging base,
the outer surface of the cup can be automatically heated,
thereby preventing the generation of condensed water
or removing the condensed water. Optionally, the con-
tainer is a liquid bottle-shaped or cup-shaped container.
[0045] Those skilled in the art can think of other feasible
changes or substitutions according to the technical scope
disclosed in the present application, and these changes
or substitutions are all covered by the protection scope
of the present invention, which is defined by the claims.
In the case of no conflict, the embodiments of the present
application and the features in the embodiments can also
be combined with each other. The protection scope of
the present application is subject to the description of the
claims.

Claims

1. A transparent element system, comprising:

a transparent element configured to allow light
to penetrate;
a power receiving unit configured to receive
power in a wireless manner; and
a heating unit attached to the transparent ele-
ment and electrically connected to the power re-
ceiving unit, wherein the heating unit heats the
transparent element by using the power re-
ceived by the power receiving unit.

2. The system according to claim 1, wherein the trans-
parent element comprises a plurality of layered struc-
tures, and the heating unit is disposed among the
plurality of layered structures.

3. The system according to claim 2, wherein the degree
of reduction in a light transmittance of the heating
unit to the transparent element is less than a first
preset value.

4. The system according to claim 2, wherein the heating
unit is evenly arranged among the plurality of layered
structures.

5. The system according to claim 1, comprising:
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a transmittance estimating unit configured to
evaluate the light transmittance of the transpar-
ent element; and
the heating unit is configured to stop heating the
transparent element if the light transmittance of
the transparent element is higher than a second
preset value.

6. The system according to claim 5, comprising:
a reminding unit configured to send a reminder mes-
sage when the light transmittance of the transparent
element is less than or equal to the second preset
value and the power receiving unit fails to receive
power.

7. The system according to any one of claims 1 to 6,
wherein the transparent element comprises: glass,
tempered glass, plexiglass, and coated glass.

8. A refrigerating device, comprising:

one or more power transmitting units configured
to transmit power in a wireless manner; and
one or more transparent element systems ac-
cording to any one of claims 1 to 7,

wherein a power receiving unit of the transparent
element system receives power from the power
transmitting unit.

9. The device according to claim 8, further comprising:
a moving rail configured to be coupled to a sliding
edge of the transparent element, thereby allowing
the transparent element to move along its extension
direction; wherein:

the power transmitting unit is arranged around
the moving rail; and
the power receiving unit is arranged at the sliding
edge.

10. The device according to claim 9, wherein the power
transmitting unit is configured to be set at intervals
with a third preset value, and the third preset value
is smaller than the width of the transparent element
in the extension direction of the moving rail.

11. A container comprising:

a power receiving unit configured to receive
power in a wireless manner; and
a heating unit attached to an outer surface of
the container and electrically connected to the
power receiving unit, wherein the heating unit
heats the outer surface of the container by using
the power received by the power receiving unit.

12. The container according to claim 11, wherein the

container is a liquid bottle-shaped or cup-shaped
container.

13. The container according to claim 11 or 12, wherein
the container comprises or consists of a transparent
element system as in any of claims 1 to 7.

11 12 



EP 4 027 084 A2

8



EP 4 027 084 A2

9



EP 4 027 084 A2

10



EP 4 027 084 A2

11



EP 4 027 084 A2

12



EP 4 027 084 A2

13


	bibliography
	abstract
	description
	claims
	drawings

