International Journal For Recent
Developments in Science & Technology

=
g™ Crossref

2581-4575
PIEZO ELECTRIC BUSES

'MS.K.SUMALATHA, ’K.LAXMI BHAVANI, "MEGHANA K, ‘K. NEEHARIKA

! Assistant Professor, Department of Electronics and Communication Engineering, MALLA
REDDY ENGINEERING COLLEGE FOR WOMEN, Maisammaguda, Dhulapally

Kompally, Medchal Rd, M, Secunderabad, Telangana.

>34Student, Department of Electronics and Communication Engineering, MALLA REDDY

ENGINEERING COLLEGE FOR WOMEN, Maisammaguda, Dhulapally Kompally,
Medchal Rd, M, Secunderabad, Telangana.

ABSTRACT
The piezoelectric effect is prevalent both in nature and in numerous synthetic materials,
enabling these materials to convert mechanical stress and vibrational energy into electrical
energy. This unique characteristic presents significant opportunities for harnessing renewable
energy, particularly through power harvesting and self-sustaining smart sensing technologies
in construction. Despite being the primary material used in construction, plain cement paste
does not exhibit adequate piezoelectric properties, rendering it ineffective for capturing
electrical energy from the vibrations within building systems. Recent advancements have
introduced various techniques aimed at enhancing the piezoelectric performance of cement-
based composites, including the incorporation of additives and physical modifications. The
successful integration of piezoelectric materials into sustainable building practices hinges not
only on a thorough understanding of the mechanisms behind their properties but also on the
latest innovations within the construction sector. This review provides a comprehensive
overview of research focused on developing new construction materials with enhanced
piezoelectric and energy storage capabilities. Furthermore, it explores contemporary methods
for employing piezoelectric materials in energy harvesters, sensors, and actuators across
different building systems. With ongoing advancements in cementitious materials and their
piezoelectric applications, the potential for creating more sustainable and renewable building
systems is promising.
Keywords : piezoelectric effect, ferroelectricity, actuators, sensors, buzzers
LINTRODUCTION road vibrations and convert it into electricity,
which can then be used to power various

sustainable  onboard systems or recharge batteries.

The growing demand for
transportation

innovative

solutions has led to

technologies  that  harness ILEXISTING SYSTEM

renewable sources. One such

energy
promising avenue is the use of piezoelectric
materials in public transportation systems,
particularly in buses. Piezoelectricity refers
to the ability of certain materials to generate
electrical energy when subjected to
mechanical stress, such as vibrations from
the movement of vehicles. This concept can
be utilized in buses to capture energy from

Currently, most buses rely on traditional
fuel sources or standard electric battery
systems for their energy needs. Although
electric buses are becoming more common,
they face several challenges. One significant
issue is limited range; electric buses often
have restricted travel distances due to
battery capacity,

recharging that can disrupt service schedules.

necessitating frequent
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Additionally, the existing charging
infrastructure may not be widespread
enough to support extensive electric bus
networks, particularly in  rural or
underserved areas. Moreover, traditional
fuel buses incur ongoing fuel costs and
maintenance, while electric buses require
substantial investment in battery technology
and charging facilities. Finally, even with
electric buses, the production of electricity
often depends on non-renewable sources,

which undermines the environmental
benefits of electric vehicles.
III.PROPOSED SYSTEM
The proposed system integrates

piezoelectric materials into the design of
buses, allowing them to harness energy from
vibrations and mechanical stress during
operation. This innovative approach offers
advantages. First, by utilizing
piezoelectric materials, buses can convert
vibrations from road surfaces into usable
electrical energy, reducing dependency on
This
overall

several

external power sources.

enhances

energy
harvesting energy
efficiency by powering various onboard
systems, such as lighting, climate control,
and information displays. Furthermore, the
energy captured from vibrations can help
extend the operational range of buses,
making them more viable for long-distance
travel without the need for frequent
charging. Additionally, by supplementing
energy needs through piezoelectric systems,
operational costs associated with fuel and
electricity can be significantly lowered.
Ultimately, the integration of piezoelectric
materials  contributes to a  greener
transportation  solution by minimizing
reliance on traditional energy sources and
reducing the carbon footprint of public

transportation.
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IV.APPLICATIONS OF
PIEZOELECTRICITY

Piezoelectricity is a common feature in a
wide array of modern electrical devices,
extending  beyond mere electrical
connections. Devices such as cell phones,
diesel fuel injectors, grill igniters, ultrasonic
transducers, guitar
vibration

acoustic pickups,

sensors, certain printers, and
musical greeting cards utilize piezoelectric
principles. The development of synthetic
piezoelectric materials, including
piezoelectric ceramics, has further expanded

the scope of these applications.

The  applications  of
encompass various fields, including:

piezoelectricity

- Piezoelectric Motors

- Actuators in the Industrial Sector
- Sensors in the Medical Sector
- Actuators in Consumer Electronics
(Printers, Speakers)

- Piezoelectric Buzzers

- Instrument Pick-ups

- Microphones

- Piezoelectric Igniters

- Nanopositioning in Atomic Force
Microscopy (AFM) and Scanning Tunneling
Microscopy (STM)

- Micro Robotics (Defense)

1. Piezoelectric Effect in Sensors and
Motors

In electric cigarette lighters and gas grills,
piezoelectric materials generate a high-
voltage spark. In these cases, a hammer
strikes the piezo material, producing enough
current to ignite flammable gas. In contrast,

when used in sensors, the hammer is
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replaced by energy sources like sound
waves, including ultrasound. This allows
piezo materials to detect even minute
disturbances, making them ideal for
applications in industrial nondestructive
testing and medical imaging. Piezoelectric
motors can perform highly precise and
repeatable movements, making them
suitable for sensitive optical devices such as
telescopes and microscopes.

Industrial

2. Piezoelectric  Sensors in

Applications

The industrial sector employs piezoelectric
sensors for various purposes, including:

- Engine Knock Sensors: These sensors help
detect in gasoline engines,
allowing real-time adjustments to engine
parameters to maximize efficiency and

detonation

power.

- Pressure Sensors: Piezoelectric pressure
sensors offer more reliable measurements of
dynamic pressure changes than conventional
electromechanical sensors due to their high-
frequency response and lack of mechanical
linkages.

- Sonar Equipment: Piezoelectric sensors
transmit and receive ultrasonic “pings” in
the 50-200 kHz range, providing an ideal
frequency response and high power density
for effective acoustic power transmission.

2. Piezoelectric Actuators in Industrial
Applications

The industrial sector also benefits from

piezoelectric actuators in various

applications:
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- Diesel Fuel Injectors: Stringent emissions
regulations
quieter engines have led manufacturers to
adopt piezoelectric actuators for precise

and customer demands for

control of fuel injection, enhancing
combustion  efficiency and reducing
emissions.

- Fast Response Solenoids: Piezoelectric
actuators provide quick and precise
mechanical actuation, offering low power
consumption and compact size compared to
electromagnetic solenoids.
- Optical Adjustments: In applications
requiring precise modulation, piezoelectric
actuators adjust
gratings based on electrical inputs. They are
also employed to compensate for
atmospheric distortion in telescopes and to

mirrors or diffraction

modulate laser outputs in fiber optic
converters.

- Ultrasonic  Cleaning:  Piezoelectric
actuators agitate solvents in ultrasonic

cleaning applications, effectively cleaning
objects with complex surfaces. They are
also used in medical applications to break
up kidney stones and remove dental plaque.

- Piezoelectric Motors: These motors
leverage the predictable characteristics of
piezoelectric materials to achieve precise
movement in increments as small as
They
environments with strong magnetic fields or
cryogenic  temperatures, making them
suitable for applications in MRI machines

and particle accelerators.

nanometers. function well in
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V. CONCLUSION

In conclusion, piezoelectricity has emerged
as a vital technology with extensive
applications  across sectors,
including industrial, medical, and consumer
electronics. Its unique ability to convert
mechanical stress into electrical energy—
and vice versa—enables the development of
devices such as sensors,
actuators, and motors. These applications
not only enhance the functionality and
efficiency of existing technologies but also

various

innovative

pave the way for advancements in precision
engineering, environmental sustainability,
and improved user experiences. As research
continues to advance the development of
new piezoelectric
technologies, the potential for

materials and
further
innovation remains vast, promising exciting
possibilities for the future of multiple
industries.
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