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Abstract :

The development of an energy-saving daily appliance that
utilizes a hybrid power supply. The appliance is designed to
reduce energy consumption and minimize environmental
impact. The hybrid power supply combines two or more
sources of energy, such as solar power and grid electricity, to
provide a reliable and efficient source of energy. The energy-
saving daily appliance is designed to operate on low power
and can be used for a variety of household tasks, such as
cooking, heating, and lighting. The hybrid power supply
ensures that the appliance can be used even during power

outages, ensuring a continuous supply of energy.

The appliance is also equipped with energy-saving features
such as automatic shut-off and temperature control, which
further reduces energy consumption. The appliance can be
easily installed in homes and is user-friendly, making it
accessible to a wide range of consumer. With the agreement to
phase out coal, it is imperative to explore alternative sources
of energy to power our daily appliances. Among the various
renewable energy sources available, solar power is a free and
abundant source of energy that can be harnessed using solar
panels. However, the initial investment in a solar panel system

can be significantly higher compared to the electricity bill.
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1.1 INTRODUCTION::

The energy-saving daily appliance that utilizes a hybrid power
supply is designed to reduce energy consumption and

supply
combines two or more sources of energy to provide a reliable

minimize environmental impact. brid phower

and efficient source of energy. Equipped with energy-saving

features such as automatic shut-off and temperature control,

the appliance can be easily installed in homes and is user-
friendly. With the agreement to phase out coal, it is necessary
to explore alternative sources of energy such as solar power,
which is a free and abundant source of energy that can be

harnessed using solar panels.

1.2 HARDWARE :
1. Block diagram

Below is the given block diagram of prototype
design where solar panel, AC supply followed by
SMPS is connected to switching circuit and
switching circuit followed by super capacitor bank

connected to load accordingly.
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Figure: Block Diagram

2.1 Solar Panel

A solar panel, also known as a photovoltaic (PV)
panel, is a device that converts sunlight into
electricity using the photovoltaic effect. The basic

structure of a solar panel consists of layers of
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silicon cells, which are sandwiched between a
protective glass layer and a backing material. When
sunlight hits the silicon cells, it creates an electric
field that causes electrons to flow, generating direct
current (DC) electricity. This electricity can then be
used to power a variety of devices, from small

electronics to homes and businesses.
2.2 Microcontroller

It is one kind of microcontroller board. This
microcontroller is based on Atmegal68 or
Atmega328p. It is fairly similar to Arduino Uno
board but when it comes to pin-configuration and
features, this Nano board has replaced Arduino
Uno due to small in size. As we know that while
designing  anembedded  systemsmall  size
components are preferred. It can be built with a
like Atmega328. This

microcontroller is also used in Arduino Uno. It is a

microcontroller

small size board and also flexible with a wide
variety of applications. It doesn’t have any DC jack
so that the power supply can be given using a small
USB port otherwise straight connected to the pins
like VCC & GND. This board can be supplied with
6 to 20 volts using a mini USB port on the board.

2.3 SMPS

An SMPS (Switched Mode Power Supply)
2Amp/12V is an electronic circuit that uses a
switching regulator to convert AC voltage input to a
regulated DC voltage output. Specifically, it takes
an AC voltage input and converts it to a DC voltage
output of 12V with a current of up to 2 amps.
SMPS 2Amp/12V is commonly used in electronic

devices such as computers, audio equipment, and

LED lighting. It offers several advantages over
linear power supplies, including higher efficiency,
smaller size, and lighter weight. Additionally,
SMPS can operate on a wide range of input
voltages, making them suitable for use in different

countries with different AC voltages.
2.4 Super Capacitor

A super capacitor with a rating of 5.5V/1F means
that it has a maximum voltage rating of 5.5 volts
and a capacitance of 1 farad. Capacitance is the
ability of a capacitor to store electrical charge, and
it is measured in farads. The higher the capacitance
of a super capacitor, the more electrical energy it
can store. Super capacitors are a type of
electrochemical energy storage device that are
similar to batteries, but they have some key
differences. While batteries store energy in
chemical form, super capacitors store energy in an
electrical field. Super capacitors can charge and
discharge much more quickly than batteries,
making them ideal for applications that require
rapid energy transfer. Super capacitors are
commonly used in applications such as regenerative
braking systems in electric vehicles, backup power
supplies, and energy harvesting systems. They can
also be used in electronic devices such as cameras,
handheld gaming devices, and portable media

players.

Load

If you have a 12V DC load, you can use a super
capacitor to provide the necessary energy. Super

capacitors can be charged using a DC voltage
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source, such as a power supply or battery, and then
discharge the stored energy to power the load. To
use a super capacitor with a 12V DC load, you will
need to make sure that the voltage rating of the
super capacitor is higher than 12V to ensure that it
can provide the necessary voltage. A super
capacitor with a voltage rating of 16V or higher

should be sufficient for this application.

You will also need to consider the capacitance of
the super capacitor, which will determine how
much energy it can store and how long it can power
the load. A super capacitor with a higher
capacitance will be able to store more energy and
power the load for a longer period of time. When
using a super capacitor with a load, it is important
to ensure that the discharge current does not exceed
the maximum rated current of the super capacitor.
You should also monitor the voltage of the super
capacitor to ensure that it does not drop below the

minimum safe operating voltage.
DC-DC Converter

A DC-DC converter 3Amp/12V is an electronic
circuit that converts a DC voltage input into a
different DC voltage output. Specifically, it takes a
DC voltage input with a current of up to 3 amps and
produces a DC voltage output of 12V. This can be
useful in a variety of applications where the input
voltage needs to be stepped up or stepped down to a

different voltage level.

DC-DC converters are widely used in electronic
devices that require a stable and regulated power
supply, such as in automotive, industrial, and

consumer electronics. They are particularly useful

in battery-powered devices, where the voltage
output of the battery can fluctuate due to variations
in charge level or temperature. DC-DC converters
help to maintain a constant voltage output
regardless of the input voltage, thus improving the

overall reliability and performance of the device.

Components Specification

Microcontroller Arduino Nano 1
DC-DC Converter 3Amp/12v 1
SMPS 2mp/1v 1
Super Capacitor S55V/1F 6
Load 1voc 1
Solar panel 25W/12v 1
RESULT :
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CONCLUSION

The energy-saving daily appliance that utilizes a
hybrid power supply is designed to reduce energy
consumption and minimize environmental impact.
The hybrid power supply combines two or more
sources of energy to provide a reliable and efficient
source of energy. Equipped with energy-saving
features such as automatic shut-off and temperature
control, the appliance can be easily installed in
homes and is user-friendly. With the agreement to
phase out coal, it is necessary to explore alternative
sources of energy such as solar power, which is a
free and abundant source of energy that can be

harnessed using solar panels
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