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(57) Abstract: The present invention comprises: a sealed housing made of a plastic or metal material; a conductive plate made of a
copper material, positioned in the center of the housing, and respectively connected to power lines so as to accumulate magnetic en -
ergy generated in an internal polymer-clay nanocomposite; a base insulation plate having insulation characteristics so as to fix the
conductive plate; electric wires which are power lines for transmitting the magnetic energy stored on the conductive plate to the out -
side; the polymer-clay nano composite filled in the bottom portion of the housing such that the conductive plate is submerged
therein; an upper ceramic layer coated on the inner wall of the housing so as to promote the magnetic interaction of a ceramic com -
pound in the upper space portion of the polymer-clay nano composite; an inner cover plate having an upper and lower surface coated
with inner ceramic layers which continuously radiate far infrared rays in association with the upper ceramic layer so as to promote
magnetic interaction; and an interval-maintaining rod for supporting the inner cover plate in a space portion at a predetermined
height.

(57) 8%A:

[CHS 3B A%



WO 2013/115468 A1 |00 V00 00V SO 0O

B ogge Fohaw Bk SS9 Bel 93 54 W Sl A W BRA-HE vhe R A o)A
WA A o UAS AA5) sl AAAS A AdHE e aA0) AEw AR 14477 AR A
Ayde] Wy AN Aol HHE A UAE 902 A% A% AAH ARG 594 YA A%
W] A7) E2 WS A gl DEAHE bR Als) LEAA R B akA] A Fhrel A Aoy 55
29 A 4T AEE SAAA F7) A9 AW DY IR A S0 A FERE 27 GPL S
AP S AEste] AHAME A% PASFE WA Fo) F5t wel ZYE o AR W DA o
3 wol Biel AANY) AT 18 FARL TR



210

WO 2013/115468 PCT/KR2012/009607

Specification
Title of the Invention:
DEVICE FOR OPTIMIZING ELECTRICAL ENERGY

Field of the Invention

[1] This invention comprises an electrical energy optimizing device.
Description of the Related Art
[2] In general, electrical energy transmission efficiency drop, i.e., energy loss occurring in homes

and commercial/industrial facilities is closely related to the operating characteristics of their
loads. In particular, the energy loss caused by the operating characteristic of an inductive load
occupies the largest part of it.

[3] As a solution to this, various techniques such as VFDs, Soft Starters, or high-efficiency
motors have been introduced. However, not to mention the high cost, these are only applicable
to low-capacity motors because they have low output range of 100 kW or less. In addition,
such techniques still have problems such as difficult serial installation and space constraint
due to the large volume of the devices.

[4] On top of this, additional loss may be caused by various types of noise and fluctuation
produced in the power transmission environment from the power plant, to the transmission
substation, to the distribution substation, and to the electrical consumers, and caused by the
specific resistance of the electrical line via which electric current flows during the electric
supply process.

[5] Among theses, various devices for addressing the noise and fluctuation problems during
transmission have already been or are being introduced in many industrial facilities, as the
technologies such as harmonic filters, UPSs or power factor correction are becoming more
common.

(6] In addition, for the matter with the specific resistance of the electrical line, the materials for all
the supplying routes should be replaced by ones with the higher conductivity, which is very
costly and involves many issues of effectiveness. Even if this approach is realized, the energy
loss can be reduced by at most 2%. Accordingly, doubt remains over effectiveness of this
approach.

[7] A far-infrared ray is a kind of an infrared spectrum of electromagnetic radiation, comprising
the wavelengths up to 2.5 - 1000 um. However, the usual range of the wavelengths used in
industries is 2.5 - 30 gm. Such far-infrared rays have physical properties of resonance
absorption, radiation, and penetrating force. In addition, the molecules composing the
substance show a unique deformation vibration, rotational vibration, and stretching vibration
according to thc array of the atoms. The vibration frequency that shows thesc molecular
vibration wavelengths is determined by molecular structure to a specific value, typically

ranging from 2.5 to 30 um. At this, when radiation energy is irradiated, if the vibration
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[8]

[9]

[10]

[11]

frequency of the radiating far-infrared rays and that of the molecules are identical, the
molecules absorb far infrared radiation energy so that the vibration becomes more intense,

which is called resonance absorption effect. Due to this operation, a part of kinetic energy is

converted into activation energy, which activates the molecular motion.

Molecules are activated in a manner that when the far-infrared rays in a predetermined range
of wavelengths are supplied to an electric line where currents are flowing, the molecules
composing the conductor of the line cause resonance absorption vibration to absorb it. That is,
as disclosed in Korean Patent No. 10-0419312, the conductor composing the electric line is
designed to include a space to supply rotating electromagnetic waves (II-RAY)(Gibbs free
energy), a kind of thermodynamic activation energy; a housing on the inner wall of which the
ceramic layer is coated that generates rotating electromagnetic waves inside the space; an
inner cover plate housing fixed at a predetermined height in the inner space and allows
resonance absorption effect by repeatedly absorbing and emitting rotating electromagnetic
waves generated from the ceramic layer; a conductive plate which is a conductor placed at the
space under the inner cover plate so as to collect the rotating electromagnetic waves generated
from the ceramic layer; and an electric line that connects the conductor so as to discharge the
rotating electromagnetic waves collected by the conductive plate.

Such a device disclosed in the above patent document cotresponds to the power-saving device
(100) shown in Figs. 1 to 4. The power-saving device (100) is configured so that a ceramic
layer (11)(preferably with the thickness of Imm) generating the rotating electromagnetic
waves is formed with materials including sericite on the inner wall of a metal or plastic
housing (10) in which guiding wave to the outside is blocked; an inner cover plate (20) is

placed supported by a spacer rod (12) with a predetermined height inside the inner space; a
conductive plate (30) penetrated by the induced rotating electromagnetic waves is placed on a
base insulation plate (31) in the free air space between the inner cover plate (20) and the
bottom surface; and the conductive plate (30) is connected to power connecting electric wires
(33).

The inner cover plate (20) has a size so that certain space is maintained between the inner wall
of the housing (10), while the inner cover plate (20) adjusts the height of base insulation plate
(31) so as to be at the intermediate position from the bottom surface of the housing (10). The
reference numeral 21 refers to a covering ceramic layer; the reference numeral 22 refers to a
screw that fixes the inner cover plate (20) to the spacer rod (12); the reference numeral 32
refers to a screw that allows the conductive plate (30) to be screw-fixed to the base insulation
plate (31); the reference numeral 34 refers to a plug that connects a power source power line
with a socket; and the reference numeral 14 refers to the cover of the housing (10).

As shown in Fig 2, before or after assembling the power-saving device (100), the ceramic
layer (11) is heated (preferably in a range of 100-150 C ; since at the temperature over 150C

the housing (10) might be deformed, while at the temperature below 100C the ceramic layer
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[12]

[13]

[14]

activation is slow such that forming the desired rotating electromagnetic waves is difficult)
before shipped to the market (it is desirable to flash-heat within the range where the housing is
not deformed.) Then covalent bond and crystallization pi bond of the ceramic layer (11) itself
are activated due to the heat, generating the rotating electromagnetic waves. The waves are
generated at the inside in countless wavelength forms as in Fig 3, causing resonance
absorption effect via the inner cover plate (20). The covering ceramic layer (21) is formed on
the upper and lower surfaces of the inner cover plate (20) configuring a metal plate so that
more rotating electromagnetic waves are generated at the boundary layer between metal plate
crystalline coherence and ceramic covalence bond, therefore radically increasing the rotating
electromagnetic wave generation. That is, continual conversion is caused that the rotating
electromagnetic waves emitted from the coated surface of the ceramic layer (11) repeat
reflecting and absorbing at the free air space with the covering ceramic layer (21) of the inner
cover plate (20), changing into rotating electromagnetic waves. Here, the inner cover plate (20)
is formed as having a size that allows to maintain certain space between the inner wall of the
housing (10), therefore performs so that kinetic energy is continuously generated to allow
rotating electromagnetic waves to absorb and repeat along the upper and lower surface of the
inner cover plate (20). In addition, the base insulation plate (31) serves to locate the
conductive plate (30) at the intermediate position between the bottom surface and the cover
plate (20), therefore maximizing the amount of rotating electromagnetic waves induced and
absorbed to the conductive plate (30).

The rotating electromagnetic waves are activated the most at the free air space between the
inner cover plate (20) and the bottom surface, and therefore are induced to the conductive
plate (30) at the free air space. The conductive plate (30) is connected to a power terminal of
the ordinary socket (40) that supplies power as in Fig 4. The power line (41) connected to the
power terminal has its own flow of rotating electromagnetic waves. However, these waves are
weadker than the rotating electromagnetic waves generated inside the housing (10) of the
power-saving device (100). Accordingly, if the plug (34) connected via the conductive plate
(30) and electric wires (33) of the housing (10) as in Fig 4 is connected to the socket (40), the
rotating electromagnetic waves induced inside the housing (10) can be absorbed into the
power line (41).

However, in this structure, the resonance of the ceramic layer generates energy by the rotating
electromagnetic waves between the space portion and the inner cover plate, so a problem
occurs that the housing shall be larger for a wide inner cover plate is needed. Also, the
efficiency of inducing the energy to the conductive plate is inferior. In addition, due to the
limitation of the technology of enlarging far-infrared rays, the structure cannot be applied to
high-power systems.

Furthermore, there is another prior art regarding power-saving devices that uses capacitors.

This method can perform electrification stabilization; however it is not likely to perform the
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[15]

[18]

[19]

[20]
[21]

[22]

[23]
[24]

[25]

function of effective power consumption reduction by electricity users. This is because the
line loss generated in the ordinary power transmission and distribution process is at 1-2%,
which is significantly low. Further, in terms of the power consumption process, artificial
decrease of the electric consumption by suppliers leads to the lack of electrical supply as
every load has rated power consumption.

Meanwhile, inductive loads, represented by motors, require electric power up to 6 times of the
rated consumption at the initial starting period due to the operation principle that electrical
energy shall be changed into kinetic energy. With the current state of technologies, high
power consumption that exceeds the rated value at the starting period of an inductive load
cannot be precisely controlled; therefore the high electric loss is also inevitably caused in this

period.

Detailed Description of Invention
Technical Problem

The present invention is to solve these problems, aiming to provide a device for optimizing
clectrical cnergy that optimizces cfficicncy of clectrical cnergy transmission by utilizing the
energy delivered by far-infrared rays as means for generating magnetically-activated
electromagnetic wave energy so as to supply the energy to the conductive plate.

Another object of the present invention is to provide a device for optimizing electrical energy
operating by an entirely novel method of injecting magnetic wave energy by using
polymer-clay nanocomposite and far-infrared ray technologies that have not been proposed in
the prior art.

Yet another object of the present invention is to provide a device for optimizing electrical
energy that enables solving the common problems of the existing arts including limited
applicable amount, limited space for installation due to the large volume, and a difficulty in
installing in series as well as optimizing the efficiency of electrical energy transmission under

an inductive load.

Technical Solution

For this, the present invention comprises a sealed housing made of a plastic or metal material;
a conductive plate made of a copper material, positioned in the center of the inside of the
housing, and respectively connected to power lines so as to accumulate magnetic energy
generated in an internal polymer-clay nanocomposite;

a base insulation plate having insulation property so as to fix the conductive plate;

electric wires which are power lines for transmitting the magnetic energy stored on the
conductive plate to the outside;

the polymer-clay nanocomposite filling the bottom portion of the housing such that the

conductive plate is submerged therein;
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[26]

[27]

[28]
[29]
[30]

[31]

[32]

[33]

[34]

[35]
[36]

[38]

an upper ceramic layer coated on the inner wall of the housing so as to promote the
electro-magnetic interaction of a ceramic compound in the space portion above the
polymer-clay nanocomposite;

an inner cover plate having upper and lower surfaces coated with inner ceramic layers which
continuously radiate far-infrared rays in association with the upper ceramic layer so as to
promote electro-magnetic interaction; and

a spacer rod for supporting the inner cover plate in a space portion at a predetermined height.
The present invention also comprises a sealed housing made of a plastic or metal material;

a conductive plate made of a copper material, positioned in the center of the inside of the
housing, and respectively connected to power lines so as to accumulate magnetic energy
generated in an internal polymer-clay nanocomposite;

a base insulation plate having insulation property so as to fix the conductive plate;

electric wires which are power lines for transmitting the magnetic energy stored on the
conductive plate to the outside;

the polymer-clay nanocomposite filling the bottom portion of the housing such that the
conductive plate is submerged therein; and

an upper ceramic layer coated on the inner wall of the housing so as to promote the
electro-magnetic interaction of a ceramic compound in the space portion above the

polymer-clay nanocomposite.

Polymer-clay nano matters of the polymer-clay nanocomposite before molded is formed by
dispersing/hardening the main components with chemical compositions of SiO- at 60-70wt%,
Al,0;5 at 15-20wt%, Fe;Os at 1-5wt%, CaO at 1-3wt%, Na,O at 1-5wt%, and K:O at
0.1-1.0wt%, and the nano-fine particle matter added with TiO, and BaO at 0.01-5wt% as the
accessory components onto polymer, curable resin. If the weight rate of the added accessory
components of TiO; and BaO is less than 0.01wt%, the effect is inadequate, and if the rate
exceeds Sw%, there is no difference in the effect on specific inductive capacity, thus the
method becoming uneconomical.

Adding small amount of Y>0;at 0.01-lwt% and Bi»O; and CuO at 0.01-3wt% to the nano-fine
particle matter is preferable. Y,Os; performs the function of improving magnetism. If the
weight rate is less than 0.01wt%, the magnetic improvement is inadequate, and if the rate
exceeds 1wt%, there is no difference in the improvement, thus the method becoming
uneconomical. Bi;Os performs the function of improving low-temperature sinterability. If the
weight rate exceeds 3wt%, the sinterability is compromised, thus lowering the durability.
CuO performs the function of improving dielectric loss. If the weight rate exceeds 3wt%, the
dielectric loss becomes higher, thus decreasing the energy saving effect.

To achieve the above-mentioned objects, a method of the present invention comprises a step

of preparing electric line whose one terminal is connected to a power line; a step of preparing
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[39]

[40]
[41]

[42]

[43]

[44]

[45]

[46]

dried-clay nano-fine particle (nano-fine particles) by each composition; a step of preparing a
lower case of the housing; a step of fastening the base insulation plate, the spacer rod and the
conductive plate to the lower case with nails or bonding; a step of connecting the conductive
plate and the electric line, which is an electric wire; a step of mixing dried-clay nano-fine
particle according to a mixture ratio table; a step of synthesizing the mixed nano-fine particles
with liquid thermosetting polymer resin and performing gelation; a step of injecting the
gelated polymer-clay nanocomposite into the lower case so as to submerge the conductive
plate; a step of thermal-curing the injected polymer-clay nanocomposite; a step of
thermal-curing at the ordinary air pressure at the temperature in the range of 60-80C for 72
hours;

a step of ceramic-coating where the inner cover plate is joined to the spacer rod and the wall
surfaces of the lower and upper cases and the upper and lower surfaces of the inner cover plate
are ceramic-coated and be hardened; and

a step of assembling the lower and upper cases.

Examples of the thermosetting polymer resin that gelates the mixed nano-fine

particles may be one selected from a group consisting of epoxy, unsaturated

polyester, polyethylene terephthalate, and polystyrene.

Advantageous Effects of Invention

The present invention provides a device for optimizing electrical energy that saves electrical
energy by filling the bottom portion of the housing with a polymer-clay nanocomposite so that
the conductive plate is submerged inside the housing of an power-saving device, in which
coating ceramic layers are coated on the inner wall of the housing, energy is activated on the
inner cover plate, and the activated energy is collected on the conductive plate and supplied to
electric wires; employing the energy generated from the polymer-clay nanocomposite passed
through far-infrared rays from the ceramic layers to generate magnetically-activated
electromagnetic wave energy; and allowing the electromagnetic wave energy to supply
activation energy to the conductive plate.

The present invention provides a device for optimizing electrical energy that optimizes the
efficiency of transmitting AC electrical energy by equally and continuously generating
magnetically-activated electromagnetic wave energy from molecules-clay nanocomposites
with the self-energy passed through far-infrared rays via a space layer.

The present invention provides a device for optimizing electrical energy operating by an
entirely novel method of injecting magnetic wave energy by using polymer-clay
nanocomposite and far-infrared ray technologies that have not been proposed in the prior art.
The present invention provides a device for optimizing electrical energy that enables solving
the common problems of the existing arts including limited applicable amount, limited space

for installation due to the large volume, and difficulty in installing in series as well as
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[47]

[48]

[49]

[50]

[61]

[52]
[53]
[54]
[55]
[56]

[59]

[60]

[61]
[62]
[63]
[64]
[65]

optimizing the efficiency of electrical energy transmission under an inductive load.

The inventor of the present invention has found out that electromagnetic wave energy supply
caused by interaction of the alternating magnetic field generated in the process of supplying
AC electric power to the conductive plate submerged in the polymer-clay nanocomposite
which are magnetic improves the mobility of conduction electrons flowing on the electric line
and thus raises efficiency by 7-11% compared to the case with same power consumption
under an inductive load, which means power consumption can be reduced by 7-11%.

The present invention can enable consumption reduction under an inductive load as well, as
the electrical energy supply of which the efficiency is improved by the present invention
satisfies the high power consumption need during the starting period, allowing less energy
loss than in the case of ordinary electric supply.

In addition, when it comes to a resistive load, represented by a lamp, the same power
consumption reduction could not be achieved as under an inductive load, for the operation
principle of the resistive load which does not have specific electric consumption period is
different from that of the inductive load. However, energy efficiency improvement due to the

raised mobility of conduction electrons can improve intensity of illumination by about 3%.

Brief Description of Drawings

Fig 1 is a graph showing energy waveforms by wavelength generated from ordinary ceramic
layers;

Fig 2 is a perspective cut-away view of a main part of the device of the prior art;

Fig 3 is a cross-sectional view of Fig 2;

Fig 4 is a diagram showing a way how the device of the prior art is applied;

Fig 5 is a cross-sectional view of a device according to the present invention;

Fig 6 is a diagram showing the average voltage before and after installation, the time until
reaching 90 C, and power consumption until reaching 90 C;

Fig 7 is a diagram showing final power consumption;

Fig § is an enlarged photograph of the polymer-clay nanocomposite employed in the present
invention;

Fig 9 is a graph showing magnetic force characteristic of the polymer-clay nanocomposite
employed in the present invention measured by a SQUID; and

Fig 10 is a flowchart for illustrating the manufacturing process of the device according to the
present invention.

<Description of the reference numerals of the main parts of the drawings >

200; Housing

215; Polymer-clay nanocomposite

220; Inner cover plate

221; Upper ceramic layer

Correction Form (Regulation Article 91) ISAKR
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[66]  222; Spacer rod

[67]  223; Inner ceramic layer

[68]  230; Conductive plate

[69]  231; Base insulation plate

[70] 33; Electric wires

[71]

Best Mode for Carrying Out the Invention

[72] Embodiments of the present invention will be described in detail referring to the drawings as
follows.

[73] Fig 5 is a cross-sectional view of main parts of the present invention, and comprises, as recited
in claim 1, a sealed housing (200) made of a plastic or metal material;

[74] a conductive plate (230) made of a copper material, positioned in the center of the inside of the
housing (200), and respectively connected to power lines so as to accumulate magnetic energy
generated in an internal polymer-clay nanocomposite;

[75] a base insulation plate (231) having insulation property and fixing the conductive plate (230);

[76] electric wires (33) which are power lines for transmitting the magnetic energy stored on the
conductive plate (230) to the outside of the housing (200);

[77] the polymer-clay nanocomposite (215) filling the bottom portion of the housing (200) such
that the conductive plate (230) is submerged therein;

[78] an upper ceramic layer (221) coated on the inner wall of the housing (200) so as to promote
the electro-magnetic interaction of a ceramic compound in the space portion above the
polymer-clay nanocomposite;

[79] an inner cover plate (220) placed in the space above the conductive plate (230) and having
upper and lower surfaces coated with inner ceramic layers (223) so as to continuously radiate
far-infrared rays in association with the upper ceramic layer (221) to promote magnetic
interaction; and

[80] a spacer tod (222) for supporting the inner cover plate (220) in a space portion at a
predetermined height.

[81] The present invention may omit the installation of the inner cover plate, as recited in claim 2.
In this case, the total surface of the ceramic coating layer on the inner wall of the housing shall
account for at least 20% of the surface of the polymer-clay nanocomposite.

[82] The polymer-clay nanocomposite (215) has the main components with chemical
compositions of SiO; at 60-70wt%, A1,0; at 15-20wt%, Fe,Os at 1-5Swt%, CaO at 1-3wt%,
Na,O at 1-5wt%, and KO at 0.1-1.0wt%. and the nano-fine particle matter added with TiO-
and BaO at 0.01-5wt% as the accessory components. Add Y20; at 0.01-1wt% as an additive,
and then add and mix the thermosetting polymer to the rest and conduct thermal-curing.

[83] If necessary, add more Y»03 at 0.01-1wt% and Bi»O; and CuO at not more than 3wt%, and

then add and mix the thermosetting polymer to the rest and conduct thermal-curing.
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[84] Preferably, the conductive plate (230) is longer than the half of the housing (200) length.
[85] In an example, electric wires (33) in the present invention may be connected to a power

busbar in a manner that each of the electric wires is connected in parallel to one of phase lines
depending on the type of the power busbar.

[86] If the power bus is of a single-phase two-wire system, each of the electric wires (33) in the
present invention is connected in parallel to one of the two wires as a single device, provided
as an integral unit.

[871 If the power bus operates is of a three-phase three-wire system, each of the electric wires (33)
in the present invention is connected in parallel to one of the three wires as a single
power-saving device, provided as an integral unit.

[88] If the power bus is of a three-phase four-wire system, each of the electric wires (33) in the
present invention is connected in parallel to one of the three phase lines and to a neutral wire
as a single power-saving device, provided as an integral unit.

[89] The manufacturing method of the present invention, as illustrated in Fig. 10, comprises a step
of preparing an electric line(S1);

[90] a step of preparing nano-fine particles by each composition (S2);

[91] a step of preparing the lower case of the housing (S3);

[92] a step of fastening the base insulation plate, the spacer rod and the conductive plate to the
lower case with nails or bonding (S4);

[93] a step of connecting the electric wire connected to the conductive plate to the electric line at
the outside of the housing (S5);

[94] a step of preparing dried-clay nano-fine particle according to the mixture ratio table and
synthesizing the mixed nano-fine particle with liquid thermosetting polymer resin and
performing gelation (S2-1);

[95] a step of injecting and molding the gelated polymer-clay nanocomposite into the lower case so
as to submerge the conductive plate (52-2);

[96] a step of thermal-curing the injected polymer-clay nanocomposite (S6);

[97] a step of ceramic-coating where the inner cover plate is joined to the lower case, and the lower
and upper surfaces of the lower case and inner cover plate and the upper case are
ceramic-coated to be hardened (S7); and

[08] a step of assembling them after the ceramic coating so as to form the housing (S8).

99 ] As will be appreciated, the present invention may omit the installation of the inner cover plate.
In this case, the step of preparing and coating the inner cover plate at S7 is omitted, and the
total surface of the ceramic coating layer shall account for at least 20% of the surface of the
polymer-clay nanocomposite.

[100]

[101] The operation principle of the present invention will be described hereinafter.

[102] Application of the upper ceramic layer (221) of far-infrared radiation and the inner ceramic
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layer (223)
[103] In the present invention, the inner ceramic layers (223) are formed on the upper and lower

[104]

[105]

[106]

[107]
[108]
[109]

surfaces of the cover plate (220), and the upper ceramic layers (221) are formed on the inner
walls of the upper and lower cases of the housing, as recited in claim | (it will be understood
that this description is based on the complete product).

This inner ceramic layers (223) and upper ceramic layers (221) may be formed of any metallic
oxide (A1203, Si0Os, TiO2, ZrO: or other oxides of transition elements) or metallic carbide (Sic
Wec). If these substances are made as heating elements and heated or applied with electric
currents, heat is generated due to the great electric resistance. Here, with the heat are
generated radiant rays with various wavelengths as well as far-infrared rays. As is known until
now, far-infrared rays are radiated due to the vibration from metal-oxygen combination, the
more oxygen combined in the compound (for example, V:0s) the more far-infrared rays are
generated. Therefore, every oxide can be used as material for far-infrared radiation.
Considering from this point of view about material for generating far-infrared rays, every
matter emits heat and certain amount of light when heated. Light or heat generation is
different depending on the atomic structure and combination status of the matter used as a
heating element, using specific matter is required.

Considering these points, the present invention allows that the far-infrared radiation ceramic
layer on the inner wall of the housing (200) can be added or mixed aside from the main
material with matters to reinforce generation of far-infrared rays and anions including
tourmaline, titanium, loess, nephrite, or zirconia. The range of efficient wavelengths is
8-11nm.

Here, the present invention may omit the installation of the inner cover plate as recited in
claim 2. In this case, the volume of the upper ceramic layer replaced with the inner ceramic
layer of the inner cover plate shall account for at least 20% of the volume of the polymer-clay

nanocomposite.

Interaction between far-infrared rays and the polymer-clay nanocomposite (215)

Clay solids such as the polymer-clay nanocomposite (215) have specific vibration frequencies
depending on the shape, treating method, tension, elasticity and density, and clay liquids have
specific vibration frequencies depending on the shape of the surrounding solid, treating
method, tension, elasticity and density. This vibration frequency is called natural vibration
frequency or natural frequency. That is, various molecular structures composing each matter
have unique frequency of vibration and rotation depending on different gathering methods of
the mass structure, arrangement, and gathering force of the atoms. If the radiation energy
when radiating far-infrared rays to matters and the vibration frequency of the matter are
identical, the molecules absorb far-infrared radiation energy so that the vibration becomes

more intense, which is called resonance absorption effect.
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Described in more detail, the upper ceramic layer (221) on the inner wall of the housing (200)
and the inner ceramic layers (223) on the inner cover plate (220) of the present invention
vibrate in resonance at the frequency of 8-1lum. Here, in the present invention, the
polymer-clay nanocomposite (215) is added, and when the polymer-clay nanocomposite (215)
contacts with the far-infrared rays radiated from the ceramic layers (221, 223) and vibrating in
resonance, the energy becomes activation energy gradually increasing in a form of
electromagnetic wave, and the energy (further described below) inductively transmitted to the

conductive plate submerged in the polymer-clay nanocomposite (215).

Application of the alternating magnetic field (generation of spin energy)

Flowing currents generate magnetic ficlds according to Flemming’s right-handed screw rule,
and the form of magnetic fields is decided by the flowing direction of currents. That is, mains
electricity AC power supplies alternate (polarity periodically changes between positive (+)
and negative (-)), thus generating alternating magnetic field. When the device according to the
present invention is installed, the electricity supplied to the installation space, that is, the
alternating magnetic field generated by the alternating current flow enters into the housing
(200) via electric wires (33), and this magnetic field and electrons within the polymer-clay
nanocomposite (215) magnetically interact. The magnetic interaction refers to the forces of
attraction and repulsion generated between alternating energy (the energy of which polarity
periodically changes between positive (+) and negative (-)). As electrons have negative (-)
energy, attractive force is generated when the electrons contact with positive (+) energy, and
repulsive force is generated when contacting with negative (-) energy. If the polymer-clay
nanocomposite (215) inside the housing (200) was a conductive matter in which electrons can
move with ease, currents would have been generated. However, the polymer-clay
nanocomposite (215) has strong insulation property, causing the atomic vibration rather than
electronic movement (physical atomic lattice vibration). This results in the energy generation
due to lattice vibration caused by magnetic interaction (transmission of magnetic energy),
more specifically, transmission of electron spins {each momentum contained in electrons)
between the adjacent electrons. In short, magnetic waves (spin energy) generated by regular
electron spin transmission are supplied to the power line connected to the conductive plate
(230) inside the housing (200) of the present invention.

Inside an atom isolated from other physical influences, electronic energy is decided solely
depending on principal quantum number (n). However, other quantum numbers also affect the
energy under other physical influences. Spin energy refers to the energy generation between
the spin and outer magnetic field during the operation of factors affecting the energy aside
from principal quantum number. Spins form the magnetic dipole moment, which interacts
with the magnetic field, generating potential energy. As a result, electrons with the same

principal quantum number, azimuthal quantum number, and magnetic quantum number have
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different energy.

Supply of magnetic waves (function of the spin energy)

The magnetic waves supplied from the housing (200) to the power line also alternates
between positive (+) and negative (-), because lattice vibration generating magnetic waves is
caused by alternating magnetic field generated in the installation space. Here, the ultimate
difference between alternating magnetic fields generated by mains electricity AC power
supplies and magnetic waves generating from the inside of the housing (200) of the present
invention is that the magnetic waves can affect electron spin change of internal atoms of the
power line because the magnetic waves enable direct transmission between atoms by
transmitting electron spins of atoms of a substance. Therefore, electron spins of the electrons
(atoms) of the power line regularly change according to the change of supplied magnetic
waves. Under ordinary conditions of current generation, electronic movement is disturbed by
the random directional nature due to lattice vibration and irregular state of electron spins.
However, the regular state of the electron spins caused by the magnetic waves is disturbed less
than the aforementioned ordinary conditions of current generation, thus increasing the

efficiency of the currents.

Polymer-clay nanocomposite (technical classification of special magnetic matter)

The nanocomposite of the device in the present invention can be classified as a polymer-clay
nanocomposite produced by the sol-gel method. Entirely novel clay composition and
thermosetting polymer resin is applied to give special magnetic characteristics for the
operation of the device. The polymer-clay nanocomposite produced by this method have
dielectric property improved several times compared to generic dielectric material depending
on the temperature and time when mixing the master batch and conditions of post-cure of
composite material. In addition, the nanocomposite has magnetic characteristics as shown in
Fig 9 due to the additives, retaining proper properties for magnetic interaction for the
operation of the device.

The related academic background is as follows, and is only provided to describe the present
invention, not to limit the scope of the present invention.

The polymer-clay nanocomposite of the present invention is produced with small amount of
clay but exhibits significant mechanical property improvement, and the production of the
nanocomposite can be summarized as dispersing clay with a bed structure to a polymer matrix.
The polymer-clay nanocomposite is a system where the technology of adjusting
hydrophilic clay surface, knowledge regarding mineral materials employing the physical
properties of clay, polymer combination, polymer rheology, polymer solution behavior, and
mechanical properties are complexly applied. The nanocomposite refers to a matter composed

with structures or substances of not less than 2 types, and of which the phase size is at the
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nanometer scale (10°m). The additional filler is used for the nanocomposites to improve
mechanical properties including modulus or tensile strength. In particular, the present
invention enables the improvement of mechanical properties in inverse correlation (for
example, modulus and toughness improvement) along with flame retardancy and barrier
property. This property improvement is enabled by the addition of bentonite clay mineral and
nanoparticle matters, which is construed as the layered structured clay losing regularity
between layers inside the polymer matrix (thermosetting resin) and becoming exfoliated
structure in which the clay is dispersed to individual layers, radically improving the properties.
This phenomenon includes the process of polymer inserted at the narrow gap between the
layers of clay, and the inserted polymer irreversibly widening the gap and allowing the layer
structure of the clay to be lost. Before or after assembling the device for optimizing electrical
energy, the radiation ceramic coating layer is heated (preferably in the range of 100-150C;
since at the temperature over 150C the case might be deformed, while at the temperature
below 100C the ceramic layer activation is slow that forming the far-infrared rays at the
desired energy band is difficult) before shipped to the market (it is desirable to flash-heat
within the range where the case composing the housing is not deformed.) Then far-infrared
rays are generated due to the heating from the far-infrared radiation ceramic coating layer at
the inside in countless wavelength forms, causing resonance absorption effect on the
polymer-clay nanocomposite.

The device for optimizing electrical energy according to the present invention can be applied
to the facilities which have electricity consumption of 0.1KVA-1500KVA depending on the
size and gap of the conductive plate (230) and the material and size of the polymer-clay
nanocomposite (215), while the device for the consumption of 0.1KVA-0.5KVA is classified
as modular use, the device for 1KVA-30KVA as domestic use, the device for
S50KVA-200KVA as commercial use, and the device for 300KVA-1500KVA as industrial

usce.

<Embodiment 1>

When preparing the clay nano-fine particle, harvest each raw material clay; conduct drying
and calcination; inject into a dry nano grinding mill so that the clay is grinded to the extent
where the particle size becomes at 50-100nm; grind again the particles larger than 100nm so
that the overall particle size could be no more than 100nm mesh (S1).

Mix the prepared nano-fine particle composition in the following Table 1 with thermosetting
polymer resin in a mixer (S2-1).

When injecting and molding the mixed polymer-clay nano matter into the lower case of the
housing according to the injection dose table, inject the mixed polymer-clay nano matter with
an injector into the prepared lower case according to the injection dose table (S2-2).

After the injection is completed, harden in a hardening chamber at 60C to 80C (S6).
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[130] Then install the inner cover plate (220) inside the housing (200); coat the upper ceramic layer
(221) on the walls of the lower and upper case composing the housing and coat the ceramic
layer (223) on the inner cover plate (220); harden for 5 minutes at 100 to 150 C, preferably at
1107C; fasten the lower and upper cases and conduct inspection.

[131] If the composition of the polymer-clay nanocomposite of the present invention is as the
following Table 1, the test result before and after connecting to a domestic power supply is as
described in Figs. 6 to 9.

[132] Table1

[Table 1]
Substance Weight ratio (wt%) Note
Main components
Si0, 64.19 Bentonite clay mineral
AlLO; 16.1
Fe>Os 3.68
CaO 2.92
Na>O 2.6
K>.O 0.87
Accessory components
TiO2 3.42 Specific inductive capacity improved
BaO 3.01 Specific inductive capacity improved

Optional additives

Y20; 0.27 Magnetism improved
Bi:0; 1.95 Low-temperature sintering improved
CuO 0.99 Dielectric loss improved

[133] Fig 6 is a diagram showing the average voltage before and after installation, the time until
reaching 90C, and power consumption until reaching 90 C; Fig 7 is a diagram showing
final power consumption; Fig 8 is an enlarged photograph of the surface of the
polymer-clay nanocomposite (taken by a FE-SEM) employed in the present invention; and
Fig 9 is a graph showing magnetic force characteristics of the polymer-clay nanocomposite
employed in the present invention measured by a SQUID.

[134]

[135] Test Example 1

[136] In Test Example 1, the device for optimizing electrical energy described in Embodiment 1 of
the present invention is applied to an induction heating oven. With a container filled with

1000 ml of water as a load, power consumption during 30 minutes was measured 3 times
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[137]

[138]

[139]

before installation and 3 times after installation to compare the average of the former and that
of the latter. In addition to the average power consumption, in order to measure whether the
efficiency decreases due to lower power consumption, the time and power consumption from
the operation of the induction heating oven until the temperature reaches 90 C were also
measured to increase the objectivity of the test. This test was performed by TUV Austria,

and the test result is summarized in Table 2 below:

Table 2
[Table 2]
Institution (TUV Austria) Before installing After installing
Average voltage during the test 228.8V 229.6V
Time until reaching to 90 C 3 min 51.8 sec 3 min
Power consumption until reaching to | 104.4 Wh 104.4 Wh
90T
Final power consumption after operating | 659.35 Wh 626.60 Wh
for 30 min

Industrial Applicability

According to exemplary embodiments of the present invention, for commercial, domestic,
and industrial electric lines, the energy passed through far-infrared rays can be employed as
the means for generating magnetically-activated electromagnetic wave energy so as to supply

it to the conductive plate, thereby improving the efficiency of transmitting electrical energy
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Claims

A device for optimizing electrical energy comprising:

a sealed housing (200) with upper and lower cases made of a plastic or
metal material;

a conductive plate (230) made of a copper material, the plate being
positioned in the center of the inside of the housing (200), and respectively
connected to power lines so as to accumulate magnetic energy generated in
an internal polymer-clay nanocomposite;

a base insulation plate (231) having insulation property and fixing the
conductive plate;

electric wires (33) which are power lines for transmitting the magnetic
energy stored on the conductive plate to the outside of the housing;

the polymer-clay nanocomposite (215) filling the bottom portion of the
inside of the housing such that the conductive plate is submerged therein;
an upper ceramic layer (221) coated on the inner wall of the housing (200)
s0 as to promote the electro-magnetic interaction of a ceramic compound in
the space portion above the polymer-clay nanocomposite;

an inner cover plate (220) placed in the space above the conductive plate
and having upper and lower surfaces coated with inner ceramic layers (223)
so as to continuously radiate far-infrared rays in association with the upper
ceramic layer (221) to promote magnetic interaction; and

a spacer rod (222) for supporting the inner cover plate (220) in a space
portion at a predetermined height;

wherein the polymer-clay nanocomposite (215) has the main components
with chemical compositions of SiO» at 60-70wt%, A1:0s at 15-20wt%,
FexOs at I-5wt%, CaO at 1-3wt%, NaO at 1-5wt%, and K>O at 0.1-1.0wt%,
added with TiO: and BaO at 0.01-5wt% as the accessory components, Y203
at 0.01-Iwt% added as an additive, and then the thermosetting polymer is
added to and mixed with the rest and thermal-cured.

A device for optimizing electrical energy comprising:

a sealed housing (200) made of a plastic or metal material;

a conductive plate (230) made of a copper material, the plate being
positioned in the center of the inside of the housing (200), and respectively
connected to power lines so as to accumulate magnetic energy generated in
an internal polymer-clay nanocomposite;

a base insulation plate (231) having insulation property and fixing the
conductive plate;

electric wires (33) which are power lines for transmitting the magnetic
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[Claim 4]

[Claim 5]

[Claim 6]

[Claim 7]

[Claim 8]

[Claim 9]
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energy stored on the conductive plate to the outside of the housing;

the polymer-clay nanocomposite (215) filling in the bottom portion of the
housing such that the conductive plate is submerged therein; and

an upper ccramic laycr (221) coated on the inner wall of the housing (200)
s0 as to promote the electro-magnetic interaction of a ceramic compound in
the space portion above the polymer-clay nanocomposite;

wherein the polymer-clay nanocomposite (215) has the main components
with chemical compositions of SiO; at 60-70wt%, A1.0; at 15-20wt%,
Fe;O5 at 1-5wt%, CaO at 1-3wt%, Na,O at 1-5wt%, and K,O at 0.1-1.0wt%,
added with TiO; and BaO at 0.01-5wt% as the accessory components,
Y203 at 0.01-lwt% added as an additive, and then the thermosetting
polymer is added to and mixed with the rest and thermal-cured.

The device according to claim 1 or 2, wherein Bi»O3; and CuO are added as
additives at no more than 3wt%, and then the thermosetting polymer is
added to and mixed with the rest and thermal-cured.

The device according to claim 1 or 2, wherein the conductive plate (230)
is formed to be longer than the half of the length of the housing (200).

The device according to claim 2, wherein the total surface of the ceramic
coating layer coated on the inner wall of the sealed housing accounts for at
least 20% of the surface of the polymer-clay nanocomposite.

The device according to claim 1 or 2, whercein cach of the clectric wircs is
connected in parallel to one of phase lines of a power busbar depending on
the type of the power busbar.

The device according to claim 6, wherein, if the power busbar is of a
single-phase two-wire system, each of the electric wires is connected in
parallel to one of the two wires as a single device, provided as an integral
unit.

The device according to claim 6, wherein, if the power busbar is of a
three-phase three-wire system, each of the electric wires is connected in
parallel to one of the three wires as a single power-saving device, provided
as an integral unit.

The device according to claim 6, wherein, if the power busbar is of a
three-phase four-wire system, each of the electric wires is connected in
parallel to one of the three phase lines and to a neutral wire as a single

power-saving device, provided as an integral unit.
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{Fig. 8]

Average Voltage
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- Time until reaching 90°C
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Power consumption until reaching 90°C

Before installation After installation

Correction Form (Regulation Article 91) ISAKR



7/10

WO 2013/115468 PCT/KR2012/009607

{Fig. 7]

Final power consumption
§30
&80
850
440
$30
420
410

Before installation After installation

Correction Form (Regulation Article 91) ISAKR



8/10

WO 2013/115468 PCT/KR2012/009607

Correction Form (Regulation Article 91) ISAKR



9/10

PCT/KR2012/009607

WO 2013/115468

ZorAGH Y
£

BOVHONE BHBONT TOSEONE EPBUSY  ZOSBUE  4US00Y

3

3

2%
g ey,

Y
P,

g
#

TRy

-t S0-300°

EE

b YA

gt o 9

Lyt L

Correction Form (Regulation Article 91) ISAKR



10/10

WO 2013/115468 PCT/KR2012/009607

ig?@ ot {}§

~ Thestepof
preparing the
lower case

. - The step of fixing ,
S4 | ihedevice | | Combining fine |

wprsssneed 8 particle clay to §
. thermoset resin

52-1

Preparing an
electric circuit

Preparing fine
particle clay

88 connecting the circuit

‘ g‘ AR Injecting
{ The step of molding iﬁw polymer-clay
- N ; composite

- Heat-curing the
S8 | composite

)

4 The step of ceramic
coating

88 The step of assembling:
| the upper case

v

Correction Form (Regulation Article 91) ISAKR



	DESCRIPTION
	CLAIMS
	DRAWINGS

