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A WASHING MACHINE

(57)  System (100, 200) for generating and harvesting
electrical energy from a washing machine (106) including
a permanent magnet (102), an induction coil (108) and
a wireless charging device (112), wherein the permanent
magnet (102) is placed around a washing tub (104) of
the washing machine (106) and, wherein the permanent
magnet (102) generates a magnetic field, the induction
coil (108) is placed inside of the washing tub (104) of the
washing machine (106) and the induction coil (108) is
configured to generate an induced current when the
washing tub (104) rotates in the magnetic field generated
by the permanent magnet; said wireless charging device
(112) being operatively coupled to the induction coil (108)
and comprises an inductive antenna configured to trans-
fer the induced current generated in the induction coil
(108) to a storage device (314).

SYSTEM AND METHOD FOR GENERATING AND HARVESTING ELECTRICAL ENERGY FROM

102

Q 106

Printed by Jouve, 75001 PARIS (FR)



1 EP 3 372 725 A1 2

Description
TECHNICAL FIELD

[0001] The embodiments herein generally relate to an
electrical energy harvesting system, and, more particu-
larly, a system and method for generating and harvesting
electrical energy from a washing machine.

BACKGROUND OF THE INVENTION

[0002] Now-a-days, need of the electrical energy has
been rapidly increased. To meet the requirement of elec-
trical energy, conventional power stations are increased
that lead to the environmental pollution. To control the
environmental pollution, it is necessary to use green en-
ergy and harvest the electrical energy wherever it is pos-
sible. Electrical energy harvesting generators are attrac-
tive as inexhaustible replacements for charging batteries
in low-power wireless electronic devices. Conventionally,
different types of energy harvesting devices are used for
generating electrical energy. The different types of har-
vesting devices used in, but not limited to, RF energy
harvesting, induction based wireless charging, optical,
thermoelectric or piezoelectric based systems. The elec-
trical energy harvesting improvises minimal use of elec-
trical energy and is more based on the conventional use
of the energy.

[0003] In the prior art, these problems have been ad-
dressed in various ways. The patent application,
WO02010111376, details aboutan energy harvesting sys-
tem that are described in electro active materials such
as dielectric elastomers. The energy harvesting system
is utilized to absorb the shocks, bumps, and vibrations
from the road or path to generate energy, which is cap-
tured and stored for use in the vehicle to provide addi-
tional power for any number of uses. WO2015092646
discloses a washing or washing/drying machine compris-
ing an electric current generator. The washing and drying
machine comprising a frame, an assembly constrained
to frame, energy recovery means configured to transform
kinetic energy in electrical energy. However, none of the
conventional used devices disclosed a method that uti-
lizes ordinary movements of a washing machine.
[0004] Accordingly, there is a need for a cost effective
system for generating and harvesting energy from wash-
ing machines.

SUMMARY OF THE INVENTION

[0005] In view of the foregoing, an embodiment herein
provides a system for generating and harvesting electri-
cal energy from a washing machine. The systemincludes
a permanent magnet, an induction coil, and a wireless
charging device. The permanent magnet placed around
a washing-tube of the washing machine. The permanent
magnet generates a magnetic field. The induction coil is
placed inside of the washing-tube of the washing ma-
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chine. The induction coil is configured to generate an
induced current when the washing-tube rotates in the
magnetic field of the permanent magnet. The wireless
charging device is operatively coupled to the induction
coil. The wireless charging devices comprises an induc-
tive antenna that configured to transfer the induced cur-
rent generated in the induction coil to a storage device.
In one embodiment, the permanent magnet is coupled
to the washing machine in a way that the magnetic field
of the permanent magnet does not affect any electronics
circuits of the washing machine. In another embodiment,
the permanent magnetis adapted to be adjusted in terms
of size, magnitude of the magnetic field, and the field
pattern. In another embodiment, the permanent magnet
produces a magnetic field and magnetic lines of the mag-
netic field penetrate through the induction coil. In one
embodiment, the permanent magnet is optimized to ne-
glect a magnetic effect or minimize the magnetic effect
to a negligible limit on the normal function of the washing
machine. In another embodiment, more than one perma-
nent magnet is placed around the washing-tube of the
washing machine.

[0006] In one embodiment, when the washing-tube of
the washing machine rotates, the induction coil cuts the
magneticfield of the permanentmagnet and the induction
coil experiences a changing magnetic field. In one em-
bodiment, the changing magnetic field induces the in-
duced currentin the induction coil and the induced current
is transferred to the wireless charging device. In one em-
bodiment, the wireless charging device is configured to
store the induced current in a storage device. In one em-
bodiment, a force is generated in the induction coil due
to the changing magnetic field and the force is diminished
by absorbing the force by the highly complicated aqueous
medium or objects inside the washing-tube of the wash-
ing machine.

[0007] The system further comprises a mobile magnet
that is adapted to couple inside the washing-tube of the
washing machine. In another embodiment, the induction
coil is coupled to an inner wall the washing tube that is
around the mobile magnet. In one embodiment, when
the induction coil cuts a magnetic field of the mobile mag-
net, the induction coil experiences a changing magnetic
field and the changing magnetic field produces the in-
duced current. In one embodiment, the washing-tube is
designed to minimize a magnetic force produced inside
the washing-tube by the mobile magnet and reduces the
electrical power required to rotate the washing-tube of
the washing machine.

[0008] In another aspect, a method for generating and
harvesting electrical energy from a washing machine us-
ing a permanent magnet is provided. The method in-
cludes following steps: (i) the permanent magnet is cou-
pled around a washing-tube of the washing machine; (i)
an induction coil is coupled inside of the washing-tube of
the washing machine; (iii) the washing-tube is rotated in
a magnetic field of the permanent magnet to generate a
changing magnetic field in the induction caoil; (iv) an in-
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duced current is induced in an inductive antenna of a
wireless charging device by the changing magnetic field
of the induction coil; and (v) the induced current is trans-
ferred to a storage device by the wireless charging de-
vice. In one embodiment, the permanent magnet produc-
es a magnetic field. In one embodiment, the wireless
charging device is operatively coupled to the induction
coil.

[0009] Inoneembodiment,the method furtherincludes
steps of: (i) the induced currentis converted into the direct
current using a rectifier of the wireless charging device;
and (ii) the direct current is transmitted to the storage
device using a transmitter coil of the wireless charging
device. In one embodiment, the storage device is con-
figured to store the direct current received from the wire-
less charging device.

[0010] In yet another aspect, a method for generating
and harvesting electrical energy from a washing machine
using a mobile magnet is provided. The method includes
following steps: (i) the mobile magnetis coupled in a cen-
tre of a washing-tube of the washing machine; (ii) an in-
duction coil is coupled inside of the washing-tube of the
washing machine; (iii) the washing-tube is rotated in a
magnetic field of the mobile magnet to generate a chang-
ing magnetic field in the induction coil; (iv) an induced
currentis induced in an inductive antenna of the wireless
charging device by the changing magnetic field of the
induction coil; and (v) the induced current is transferred
to a storage device by the wireless charging device. In
one embodiment, the mobile magnet produces the mag-
netic field. In one embodiment, a wireless charging de-
vice is operatively coupled to the induction coil.

[0011] Inone embodiment,the method furtherincludes
steps of: (i) the induced currentis convertedinto the direct
current using a rectifier of the wireless charging device;
and (ii) the direct current is transmitted to the storage
device using a transmitter coil of the wireless charging
device. In one embodiment, the storage device is con-
figured to store the direct current received from the wire-
less charging device.

[0012] These and other aspects of the embodiments
herein will be better appreciated and understood when
considered in conjunction with the following description
and the accompanying drawings. It should be under-
stood, however, that the following descriptions, while in-
dicating preferred embodiments and numerous specific
details thereof, are given by way of illustration and not of
limitation. Many changes and modifications may be made
within the scope of the embodiments herein without de-
parting from the spirit thereof, and the embodiments
herein include all such modifications.

BRIEF DESCRIPTION OF THE DRAWINGS
[0013] The embodiments herein will be better under-

stood from the following detailed description with refer-
ence to the drawings, in which:
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FIG. 1 illustrates a perspective view of a system to
generate and harvest electrical energy from a wash-
ing machine by a permanent magnet according to
an embodiment herein;

FIG. 2 illustrates a perspective view of a system for
generating electrical energy from the washing ma-
chine using a mobile magnet of FIG. 1 according to
an embodiment herein;

FIG. 3 illustrates a block diagram of the wireless
charging device of the FIGS. 1 and 2 according to
an embodiment herein;

FIG. 4 is aflow diagram illustrating a method for gen-
erating and harvesting electrical energy from a wash-
ing machine using a permanent magnet of FIG. 1
according to an embodiment herein; and

FIG.5is aflow diagram illustrating a method for gen-
erating and harvesting electrical energy from awash-
ing machine using a mobile magnet of FIG. 2 accord-
ing to an embodiment herein.

DETAILED DESCRIPTION OF THE DRAWINGS

[0014] The embodiments herein and the various fea-
tures and advantageous details thereof are explained
more fully with reference to the non-limiting embodiments
that are illustrated in the accompanying drawings and
detailed in the following description. Descriptions of well-
known components and processing techniques are omit-
ted so as to not unnecessarily obscure the embodiments
herein. The examples used herein are intended merely
to facilitate an understanding of ways in which the em-
bodiments herein may be practiced and to further enable
those of skill in the art to practice the embodiments here-
in. Accordingly, the examples should not be construed
as limiting the scope of the embodiments herein.
[0015] As mentioned, there remains a need for a cost
effective system for generating and harvesting energy
from washing machines. Referring now to the drawings,
and more particularly to FIGS. 1 through 5, where similar
reference characters denote corresponding features
consistently throughout the figures, there are shown pre-
ferred embodiments.

[0016] FIG. 1illustrates a perspective view of a system
100 to generate and harvest electrical energy from a
washing machine 106 by a permanent magnet 102 ac-
cording to an embodiment herein. The system 100 in-
cludes the permanent magnet 102, a washing-tube 104,
the washing machine 106, an induction coil 108, and a
wireless charging device 112. The permanent magnet
102 is coupled around the washing-tube 104 of the wash-
ing machine 106. The permanent magnet 102 produces
amagneticfield 110 in between the North and South Pole
of the permanent magnet 102. The induction coil 108 is
coupled inside of the washing-tube of the washing ma-
chine 106. The induction coil 108 is configured to gener-
ate an induced current when the washing-tube 104 ro-
tates in the magnetic field 110 of the permanent magnet
102. The wireless charging device 112 is operatively cou-
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pled to the induction coil 108. In one embodiment, the
wireless charging device 112 includes an inductive an-
tenna. When the washing-tube 104 of the washing ma-
chine 106 rotates, the induction coil 108 cuts the mag-
netic field 110 of the permanent magnet 102 and the in-
duction coil 108 experience a changing magnetic field.
The changing magnetic field induces the induced current
in the induction coil 108. In one embodiment, the induc-
tive antenna of the wireless charging device 112 is con-
figured to transmit and store the induced current to a
storage device. In one embodiment, the storage device
is a battery package. In another embodiment, the battery
is coupled inside the wireless charging device 112.
[0017] In an embodiment, the permanent magnet 102
is adapted to be adjusted in terms of size and the mag-
nitude of the magnetic field 110 and the field pattern. In
another embodiment, the permanent magnet 102 is
adapted to produce the magnetic field and the magnetic
lines of the magnetic field that penetrate through the in-
duction coil 108. In an embodiment, the permanent mag-
net 102 is coupled to the washing machine 106 in a way
that the magnetic field 110 of the permanent magnet 102
does not affect any electronics circuits of the washing
machine 106. In another embodiment, the permanent
magnet 102 is optimized to neglect a magnetic effect or
minimize the magnetic effect to a negligible limit on the
normal functioning of the washing machine 106. In an-
other embodiment, the permanent magnet 102 is re-
placed by more than one permanent magnet that is
placed around the washing machine 106.

[0018] In an embodiment, a force generated in the in-
duction coil 108 due to the changing magnetic field of the
induction coil 108. The force is diminished by absorbing
the force by the highly complicated aqueous medium or
objects inside the washing-tube 104 of the washing ma-
chine 106. In an embodiment, the highly complicated
aqueous medium is water. In an embodiment, the wire-
less charging device 112 is configured to charge any in-
ductive charging devices including, but not limited to,
wearable sensors or water resistant electronic devices.
[0019] FIG. 2illustrates a perspective view of a system
200 for generating electrical energy from the washing
machine 106 using a mobile magnet 202 of FIG. 1 ac-
cording to an embodiment herein. The system 200 in-
cludes the mobile magnet 202, the induction coil 108,
and the wireless charging device (not shown in FIG. 2).
The mobile magnet 202 is coupled inside of the washing-
tube 104 of the washing machine 106. The mobile mag-
net 202 produces a magnetic field 204 inside the wash-
ing-tube 104 of the washing machine 106. The induction
coil 108 is coupled to an inner wall the washing tube 104
that is around the mobile magnet 202. The induction coll
108 is configured to generate an induced current when
the washing-tube 104 rotates in the magnetic field 204
of the mobile magnet 202. The wireless charging device
is coupled to the induction coil 108. When the washing-
tube 104 of the washing machine 106 rotates, the induc-
tion coil 108 cuts the magnetic field 204 of the mobile
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magnet 202 and the induction coil 108 experience a
changing magnetic field. The changing magnetic field in-
duces the induced current in the induction coil 108. In
one embodiment, the inductive antenna of the wireless
charging device is configured to transmit and store the
induced current to the storage device. In one embodi-
ment, the storage device is a battery package.

[0020] In another embodiment, the washing-tube 104
is designed to minimize a magnetic force produced inside
the washing-tube 104 by the mobile magnet 202 and re-
duce the electrical power required to rotate the washing-
tube 104 of the washing machine 106. In an embodiment,
the mobile magnet 202 is configured with higher mag-
netic fields. In an embodiment, a charging rate of the
wireless charging device is increased according to the
increase in rotation of the washing-tube 104 of the wash-
ing machine 1063. In one embodiment, the system 200
is configured to generate and harvest electrical energy
from washing machines, drying machines or toys.
[0021] FIG. 3 illustrates a block diagram 300 of the
wireless charging device of the FIGS. 1 and 2 according
to an embodiment herein. The block diagram includes
an AC-DC converter 302, an oscillator 304, a transmitter
coil 306, a receiver coil 308, a rectifier 310, a DC voltage
regulator 312, and a storage battery 314. The AC-DC
converter 302 is configured to convert the induced cur-
rent into the direct current (DC). In one embodiment, the
induced current is an alternating current (AC). The oscil-
lator 304 is configured to generate an AC power signal
with a frequency signal based on the input DC. In one
embodiment, the frequency signal is a carrier signal. The
transmitter coil 306 is configured to transmit the AC signal
and the generated frequency signal to the receiver coil
308. In one embodiment, the transmitter coil 306 is the
inductive antenna. In one embodiment, the transmitter
coil 306 and the receiver coil 308 is magnetically coupled.
In one embodiment, a power amplifier is coupled to the
transmitter coil 306 to amplify the frequency signal to
supply adequate power to the receiver coil. The receiver
coil 308 is configured to receive the AC power signal and
transmits to the rectifier 310. The rectifier 310 is config-
ured to convert the received AC power signal into a DC
power signal. In one embodiment, a filter is coupled to
the rectifier 310 to filter any AC component in the con-
verted DC power signal. The DC-DC regulator 312 is
configured to generate a DC voltage from the DC power
signal and store in the storage batter 314.

[0022] FIG. 4is aflow diagram 400 illustrating a meth-
od for generating and harvesting electrical energy from
a washing machine 106 using a permanent magnet 102
of FIG. 1 according to an embodiment herein. At step
402, the permanent magnet 102 is coupled around a
washing-tube 104 of the washing machine 106. In one
embodiment, the permanent magnet 102 produces a
magnetic field 110. At step 404, an induction coil 108 is
coupled inside of the washing-tube 104 of the washing
machine 106. In one embodiment, a wireless charging
device is operatively coupled to the induction coil 108.
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At step 406, the washing-tube 104 is rotated in the mag-
netic field 110 of the permanent magnet 102 to generate
a changing magnetic field in the induction coil 108. At
step 408, an induced current is induced in an inductive
antenna of the wireless charging device by the changing
magnetic field of the induction coil 108. At step 410, the
induced current is transferred to a storage device by the
wireless charging device.

[0023] Inone embodiment,the method furtherincludes
steps of: (i) the induced currentis converted into the direct
current using a rectifier of the wireless charging device;
and (ii) the direct current is transmitted to the storage
device using a transmitter coil of the wireless charging
device. In one embodiment, the storage device is con-
figured to store the direct current received from the wire-
less charging device.

[0024] FIG. 5is a flow diagram 500 illustrating a meth-
od for generating and harvesting electrical energy from
a washing machine 106 using a mobile magnet 202 of
FIG. 2 according to an embodiment herein. At step 502,
the mobile magnet 202 is coupled in a centre of a wash-
ing-tube 104 of the washing machine 106. In one em-
bodiment, the mobile magnet 202 produces a magnetic
field 204. At step 504, an induction coil 108 is coupled
inside of the washing-tube 104 of the washing machine
106. In one embodiment, a wireless charging device is
operatively coupled to the induction coil 108. At step 406,
the washing-tube 104 is rotated in the magnetic field 204
of the mobile magnet 202 to generate a changing mag-
netic field in the induction coil 108. At step 408, an in-
duced current is induced in an inductive antenna of the
wireless charging device by the changing magnetic field
of the induction coil 108. At step 410, the induced current
is transferred to a storage device by the wireless charging
device.

In one embodiment, the method further includes steps
of: (i) the induced current is converted into the direct cur-
rent using a rectifier of the wireless charging device; and
(ii) the direct current is transmitted to the storage device
using a transmitter coil of the wireless charging device.
In one embodiment, the storage device is configured to
store the direct current received from the wireless charg-
ing device.

[0025] The foregoing description of the specific em-
bodiments will so fully reveal the general nature of the
embodiments herein that others can, by applying current
knowledge, readily modify and/or adapt for various ap-
plications such specific embodiments without departing
from the generic concept, and, therefore, such adapta-
tions and modifications should and are intended to be
comprehended within the meaning and range of equiv-
alents of the disclosed embodiments. It is to be under-
stood that the phraseology or terminology employed
herein is for the purpose of description and not of limita-
tion. Therefore, while the embodiments herein have been
described in terms of preferred embodiments, those
skilled in the art will recognize that the embodiments
herein can be practiced with modification within the spirit
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and scope of the appended claims.

[0026] In particular, the invention provides a system
for generating and harvesting electrical energy from a
washing machine. The system includes a permanent
magnet, an induction coil, and a wireless charging de-
vice. The permanent magnet placed around a washing-
tube of the washing machine. The permanent magnet
generates a magnetic field. The induction coil is placed
inside of the washing-tube of the washing machine. The
induction coil is configured to generate an induced cur-
rent when the washing-tube rotates in the magnetic field
of the permanent magnet. The wireless charging device
is operatively coupled to the induction coil. The wireless
charging devices comprises an inductive antenna that
configured to transfer the induced current generated in
the induction coil to a storage device. Inone embodiment,
the permanent magnet is coupled to the washing ma-
chine in a way that the magnetic field of the permanent
magnet does not affect any electronics circuits of the
washing machine.

LIST OF REFERENCE NUMERALS

[0027]

102  Permanent magnet
104  washing-tube

106  washing machine
108 induction coil

110  magnetic field

112 Wireless charging device
202  mobile magnet
204  magnetic field

302 AC-DC converter
304  oscillator

306 transmitter coil

308 receiver coil

310  rectifier

312  DC-DC regulator
314  storage device
Claims

1. Asystemforgenerating and harvesting electrical en-
ergy from a washing machine, wherein the system
comprises:

a permanent magnet that is placed around a
washing-tube of the washing machine, wherein
the permanent magnet generates a magnetic
field;

an induction coil that is placed inside of the
washing-tube of the washing machine, wherein
the induction coil is configured to generate an
induced current when the washing-tube rotates
in the magnetic field of the permanent magnet;
and
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a wireless charging device that is operatively
coupled to the induction coil, wherein the wire-
less charging devices comprises an inductive
antenna that is configured to transfer the in-
duced current generated in the induction coil to
a storage device.

The system of claim 1, wherein the permanent mag-
net is coupled to the washing machine in a way that
the magnetic field of the permanent magnet does
not affect any electronics circuits of the washing ma-
chine.

The system of claim 1, wherein the permanent mag-
net is adapted to be adjusted in terms of size, mag-
nitude of the magnetic field, and the field pattern,
wherein the permanent magnet produces a magnet-
ic field and magnetic lines of the magnetic field pen-
etrate through the induction coil.

The system of claim 1, wherein the permanent mag-
net is optimized to neglect a magnetic effect or min-
imize the magnetic effect to a negligible limit on the
normal function of the washing machine, wherein
more than one permanent magnet is placed around
the washing-tube of the washing machine.

The system of claim 3, wherein when the washing-
tube of the washing machine rotates, the induction
coil cuts the magnetic field of the permanent magnet,
wherein the induction coil experiences a changing
magnetic field when the induction coil cuts the mag-
netic field.

The system of claim 5, wherein the changing mag-
netic field induces the induced current in the induc-
tion coil, wherein the induced current is transferred
to the wireless charging device, wherein the wireless
charging device is configured to store the induced
current in a storage device.

The system of claim 6, wherein a force is generated
in the induction coil due to the changing magnetic
field, wherein the force is diminished by absorbing
the force by the highly complicated aqueous medium
or objects inside the washing-tube of the washing
machine, wherein the highly complicated aqueous
medium is water.

The system of claim 1, wherein system comprises a
mobile magnet that is adapted to couple inside the
washing-tube of the washing machine, wherein the
induction coil is coupled to an inner wall the washing
tube thatis around the mobile magnet, wherein when
the induction coil cuts a magnetic field of the mobile
magnet, the induction coil experiences a changing
magnetic field, wherein the changing magnetic field
produces the induced current.
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9.

10.

1.

12.

13.

The system of claim 8, wherein the washing-tube is
designed to minimize a magnetic force produced in-
side the washing-tube by the mobile magnet and re-
duces the electrical power required to rotate the
washing-tube of the washing machine.

A method for generating and harvesting electrical
energy from a washing machine using a permanent
magnet, wherein the method comprises:

coupling the permanent magnet around a wash-
ing-tube of the washing machine, wherein the
permanent magnet produces a magnetic field;
coupling an induction coil inside of the washing-
tube of the washing machine, wherein a wireless
charging device is operatively coupled to the in-
duction coil;

rotating the washing-tube in the magnetic field
of the permanent magnet to generate a chang-
ing magnetic field in the induction coil;
inducing an induced current in an inductive an-
tenna of the wireless charging device by the
changing magneticfield of the induction coil; and
transferring the induced current to a storage de-
vice by the wireless charging device.

The method of claim 10, wherein the method further
comprises:

converting, using a rectifier of the wireless
charging device, the induced currentinto the di-
rect current;

transmitting, using a transmitter coil of the wire-
less charging device, the direct current to the
storage device, wherein the storage device is
configured to store the direct current received
from the wireless charging device.

The method of claim 11, wherein a force is generated
in the induction coil due to the changing magnetic
field, wherein the force is diminished by absorbing
the force by the highly complicated aqueous medium
or objects inside the washing-tube of the washing
machine, wherein the highly complicated aqueous
medium is water.

A method for generating and harvesting electrical
energy from a washing machine using a mobile mag-
net, wherein the method comprises:

coupling the mobile magnet in a centre of a
washing-tube of the washing machine, wherein
the mobile magnet produces a magnetic field;
coupling an induction coil inside of the washing-
tube of the washing machine, wherein a wireless
charging device is operatively coupled to the in-
duction coil;

rotating the washing tube in the magnetic field



11 EP 3 372 725 A1

of the mobile magnet to generate a changing
magnetic field in the induction coil;

inducing an induced current in an inductive an-
tenna of the wireless charging device by the
changing magneticfield of the induction coil;and %
transferring the induced current to a storage de-
vice by the wireless charging device.

14. The method of claim 13, wherein the method further
comprises: 10

converting, using a rectifier of the wireless
charging device, the induced current into the di-

rect current;

transmitting, using a transmitter coil of the wire- 15
less charging device, the direct current to the
storage device, wherein the storage device is
configured to store the direct current received
from the wireless charging device.

20
15. The method of claim 14, wherein the washing-tube
is designed to minimize a magnetic force produced
inside the washing-tube by the mobile magnet and
reduces the electrical power required to rotate the
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