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Abstract 

          The need of today’s world is non-renewable source of 

energy which is available on earth. The need is increasing, to 

overcome this there is requirement of more energy source. 

Man has been utilizing and optimizing KE. Currently 

working also illustrates the principle of piezoelectric crystal 

and various sources of vibration.“The idea of energy source 

is applicable to sensors and transducers that are placed and 

operated for long time process to replace the sensor module 

batteries. 

Sensors are commonly called self sensors.”Piezoelectric 

transducer, which is an electromechanical, undergoes 

mechanical vibrations therefore it produces electricity. 

power source has many applications in agriculture, home 

application and street lighting and as energy source for 

sensors in remote locations 

 

  INTRODUCTION 

Recently energy harvesting becomes more popular and one 

of the popular techniques is generation of energy from 

surroundings. This technique is commonly called as Energy 

Harvesting. Some energy process schemes are solar farms, 

wind farms, tidal energy utilizing farms, geothermal energy 

farms and many more. The energy source of electrical 

energy can be used for autonomous feeding of electronics 

low power devices and wireless sensors. The energy devices 

generates electric energy using some energy method. 

Therefore energy devices here considered do not consume 

any fuel or substance. When viewed on a large scale, energy 

schemes can be categorized. But we can generate and save 

the energy in other form also the types are flywheel type 

energy system, Track type Energy system, bag type energy 

system and many more. In this project we are going to study 

the bag type energy saving system.The bag type energy 

saving system  is such a concept which works on the 

phenomenon of vibration to capture the energy produced. 

Generally, structures are designed to minimize vibrations in 

order to minimize mechanical failures. But here, we try to 

increase the vibrations in order to convert vibrations into 

electricity. The paper studies the scope and feasibility of the 

bag type energy saving system. This study focuses on 

identifying the effect of governing parameters on the energy 

extraction efficiency by bag type energy saving system. The 

parameters   investigated were the mass ratio, the mechanical 

damping coefficient, and the Reynolds number. Some key 

characteristics of performance can be outlined, like the 

maximum efficiency attainable for fixed values of m and the 

range of flow velocities (reduced velocity) where efficiency is 

significant. The analysis carried out shows that: (i) M is 

mainly influenced by the mass-damping parameter m and 

there is an optimum value of m (ii)the range of reduced 

velocities with significant efficiency is mainly governed by m 

(iii) it seems that encouraging high efficiency values can be 

achieved for high Reynolds numbers.  Finally, it must be 

noted, however, that the analysis herein presented should be 

seen only as an approximation to the real problem. For 

example, it is clear that the real  bag type energy saving 

system situation is more complex than that of a forced  

vibrations  one , where the body is oscillating at a fixed 

amplitude and frequency. This point has been largely 
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discussed in the literature, and the question of whether 

forced vibration tests can be used to predict bag type energy 

saving system behavior has been addressed by several 

important investigators being still open. Nevertheless, 

recently, Morse and Williamson have demonstrated that 

under carefully controlled conditions there is very close 

correspondence between free and forced vibration 

experiments. With this idea in mind, we believe that results 

presented in this paper can be representative and, from an 

engineering point of view, the parametric analysis of the 

present study can help to efficiently design a device to 

extract useful energy from bag type energy saving system. 

Bag type energy saving system will generate electricity for 

40 percent lesser in cost. In conventional Bag type energy 

saving system generation transportation is increasingly 

challenging because of the size. bag type energy saving 

system that oscillates or vibrates. The bag type energy 

saving system, the spinning motion of air or other fluids. 

When wind passes one of the cylindrical bag, it shears off 

the downwind side of the cylinder in a spinning.It consists 

of a conical cylinder fixed vertically with an rod. The 

cylinder oscillates in the wind, which then generates 

electricity through a system of piezo transducer.The outer 

side of bag is designed to be substantially rigid and has the 

ability to vibrate, remaining anchored to the bottom rod. 

The structure is built using resins reinforced materials used 

in conventional Bag type energy saving system. The inner 

cylindrical rod, which will penetrate into the mast for 10% - 

20% of it’s length is anchored to it at its top and secured to 

the ground at its bottom part. It is built to provide highest 

resistance to the fatigue and allow its elasticity to absorb the 

vibrations generated by the bag. A semi-rigid coupling 

allows the upper section of the turbine to flutter in the wind 

while a linear alternator housed in the lower section 

converts the movements into electricity. The Bag type 

energy saving system generator generates electricity 

through a “classic” system of Piezo transducer. The cost 

reductions come from reduced manufacturing costs. This 

allows us to bypass the need for a nacelle, the support 

mechanisms and the bag, that are the priciest components 

in the conventional bag generators. The manufacturing, 

transportation, construction and assembly are also 

simplified and are typical for the other source. The Bag type 

energy saving system currently takes up as much as 30% of 

the area of a body, with maximum amplitude around a 

diameter at the top. It can capture about 40% of the linear 

motion contained in the walk, which is a more than 

reasonable capacity. The system does loose some electrical 

conversion capacity because the design is so focused on 

avoiding and wear and tear. It aims to be a “greener” 

alternative. The impact on the human population is 

expected to be much smaller, because it doesn’t require the 

same type of movement allowing for higher visibility. With 

the oscillation frequency of the equipment very low, the 

impact sound level is nonexistent, opening the possibility to 

make the future Bag type energy saving system farms 

completely silent. 

 

Objective 

  To design a bag whose mass concentration is far out towards 

the system. To maximize the power generation by bag 

system. To increase the efficiency of power generation by 

using bag system no matters the angular displacement of 

input. To generate an amount of electrical energy without the 

complete rotations of gear or in the linear motion . To 

Generation of electricity in easy form. Pollution free 

operation which is need of day to day life to generate the 

electricity  

 

Problem Definition Human  has always been in pursuit of 

energy to meet his ever increasing demand. Recent times due 

to effects of pollution and global warming there is a need for 

generation of power from renewable sources. The reason for 

generating power using bag is that it is available easily, 

abundant and consistent too. Despite all of this, has a bad 

name that it is a weak force when compared with chemical, 

thermal forces or radioactivity or electro-magnetism. But this 

weakness is due to uniformity or steady state. Due to this 

weakness, it cannot be efficiently converted into electrical 

energy or in other form.  

 

Scope  

The objective of this work is to develop a New Mechanism 

Machine for bag electricity system .This concept allows us to 

achieve our goal as well as better space management. The 

new model takes into account all the real time conveying 

system and provide solution over their short coming. The 

New model will get good efficiency compare to old method. 

Literature review 

Energy harvesting through piezoelectricity - technology 

foresight  
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Energy harvesting is important in designing low power 

intelligent networks, such as Internet-of-Things. Energy 

harvesting can ensure wireless and lossless energy supply 

to energy dependent technological solutions with 

independence of infrastructure. Electrical energy created 

through piezoelectricity occurs as soon as electrically 

balanced crystals are deformed through mechanical 

pressure. The purpose of this paper is to examine key 

academic interest in the field and presents a foresight of this 

interest into the future. Data from 2005 until today show an 

exponential growth of published scientific articles. In 

contrast to this, is found a low level of ability to convert the 

technology from academia to commercialization. A decision 

making model is proposed including The data collection and 

analysis show that the interest, defined by the number of 

published scientific articles in piezoelectric energy 

harvesting, has grown exponentially in the last decade. To 

get a better understanding of the interest into energy 

harvesting through piezoelectricity, the technologies that 

are being researched in this field has been examined. The 

area shows a remarkable discrepancy between idea 

generation and innovation on the one side, and 

commercialization on the other side. The proposed decision 

making model above can hopefully serve for inspiration for 

future design of piezoelectric energy including a structured 

approach to position this form of energy harvesting along 

complementary technologies. This paper has demonstrated 

the use of corporate strategic technology projection 

methodologies, Technology Foresight, applied within the 

context of academia-based technology focused development 

efforts. As a key learning, it is demonstrated that lack of 

commercialization is not inhibiting research interest, which 

might suggest a general problem in management and 

prioritization of energy research. As a suggestion for further 

research is the matter of micro-power energy harvesting as 

critical enabling technologies for IoT and WSN with matters 

of the balance between low-power WSN, e.g. the CC2630, 

and the minimum acceptable Quality of Service (QoS) e.g. as 

data transfer rate, monitoring and alert capabilities. 

 

 

Piezoelectric and triboelectric nanogenerators: Trends 

and impacts 

Piezoelectric and triboelectric nanogenerators are the two 

recently developed technologies for effectiveharvesting of 

ambient mechanical energy for self-powered systems. The 

work herein briefly reports thetrends and impacts of 

research based on piezoelectric and triboelectric 

nanogenerators. For the first time,a statistical study of 

publication trends in piezo- and triboelectric nanogenerators 

is used to investigatethe current state of the research. We 

investigate the status of the research in these fields, based on 

theirS-shaped history, as a description of their growth in size 

over time, considering the number of citationsand published 

papers that use these two novel technologies. A brief 

discussion of the outlook for thesetechnologies and their 

potential impact on everyday life is presented, particularly in 

the development offuture ‘smart’ cities. 

 

Dissolvable Microneedle Fabrication using Piezoelectric 

Dispensing Technology 

Dissolvable microneedle (DMN) patches are novel dosage 

forms for the percutaneous delivery of vaccines. DMN are 

routinely fabricated by dispensing liquid formulations into 

microneedle-shaped moulds. The liquid formulation within 

the mould is then dried to create dissolvable vaccine-loaded 

microneedles. The precision of the dispensing process is 

critical to the control of formulation volume loaded into each 

dissolvable microneedle structure. The dispensing process 

employed must maintain vaccine integrity. Wetting of mould 

surfaces by the dispensed formulation is also an important 

consideration for the fabrication of sharptipped DMN. Sharp-

tipped DMN are essential for ease of percutaneous 

administration. In this paper, we demonstrate the ability of a 

piezoelectric dispensing system to dispense picolitre 

formulation volumes into PDMS moulds enabling the 

fabrication of bilayer DMN. The influence of formulation 

components (trehalose and polyvinyl alcohol (PVA) content) 

and piezoelectric actuation parameters (voltage, frequency 

and backpressure) on drop formation is described. The 

biological integrity of a seasonal influenza vaccine following 

dispensing was investigated and maintained voltage settings 

of 30V but undermined at higher settings, 50 and 80V. The 

results demonstrate the capability of piezoelectric dispensing 

technology to precisely fabricate bilayer DMN. They also 

highlight the importance of identifying formulation and 

actuation parameters to ensure controlled droplet 

formulation and vaccine stabilisation. 

 

Electrical Power Generation Using Piezoelectric Crystal 

The usefulness of most high technology devices such as cell 

phones, computers, and sensors is limited by the storage 

capacity of batteries. In the future, these limitations will 

become more pronounced as the demand for wireless power 

outpaces battery development which is already nearly 
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optimized. Thus, new power generation techniques are 

required for the next generation of wearable computers, 

wireless sensors, and autonomous systems to be feasible. 

Piezoelectric materials are excellent power generation 

devices because of their ability to couple mechanical and 

electrical properties. For example, when an electric field is 

applied to piezoelectric a strain is generated and the 

material is deformed. Consequently, when a piezoelectric is 

strained it produces an electric field; therefore, piezoelectric 

materials can convert ambient vibration into electrical 

power. Piezoelectric materials have long been used as 

sensors and actuators; however their use as electrical 

generators is less established. A piezoelectric power 

generator has great potential for some remote applications 

such as in vivo sensors, embedded MEMS devices, and 

distributed networking. Developing piezoelectric generators 

is challenging because of their poor source characteristic 

and relatively low power output. This paper presents a 

theoretical analysis to increase the piezoelectric power 

generation that is verified with experimental results. 

Optimizing electrospinning parameters for 

piezoelectric PVDF nanofiber 

Membranes 

In this study, nanofiber membranes were fabricated using 

electrospinning to induce piezoelectric properties. 

Optimization of the piezoelectric properties was achieved 

using the Taguchi design method to systematically vary the 

electrospinning parameters (acetone fraction, tip-to-

collector distance (TCD), flow rate, and voltage setting). The 

optimized settings for piezoelectric properties were a 

solvent ratio of 60 v% DMF/40 v% acetone, a TCD of 16 cm, 

a flow rate of 0.8 mL/h, and a voltage setting of 14 kV. 

Additionally, the effect of three solvents on fiber formation 

and piezoelectric properties was compared; 

dimethylformamide (DMF) created the smallest fiber 

diameter and highest piezoelectric properties. During 

filtration of a synthetic solution mimicking biofouling, 

severe fouling was observed for both the commercial flat-

sheet PVDF microfiltration membranes and unactivated 

electrospun membranes, although fouling occurred at 

different times for the electrospun membranes fabricated 

with different solvents. Little to no flux decline or increase 

in TMP was observed for the piezoelectrically activated 

nanofiber membranes. Total suspended solids removal of 

anaerobic digester mixed liquor for the electrospun 

membranes were comparable to the commercial PVDF 

microfiltration membrane. The results demonstrate that 

piezoelectrically activated nanofiber membranes have the 

potential to mitigate fouling in water treatment applications, 

particularly for systems with high levels of biofouling that 

require suspended solids separation 

 

STUDY OF PIEZO MATERIALS 

The conversion of mechanical energy into electrical one is 

generally achieved by converters commonly called as 

dynamo. But there are other physical phenomena including 

piezoelectricity that can also convert mechanical movements 

into electricity. The piezoelectric effect exists in two domains, 

the first is the direct piezoelectric effect that describes the 

material’s ability to transform mechanical strain into 

electrical charge, the second form is the converse effect, 

which is the ability to convert an applied electrical potential 

into mechanical strain. Piezoelectric ceramics belong to the 

group of ferroelectric materials. Ferroelectric materials are 

crystals which are polar without an electric field being 

applied. The piezoelectric effect is common in piezo ceramics 

like PbTiO3, PbZrO3, PVDF and PZT. The main component of 

the project is the piezoelectric material. The proper choice of 

the piezo material is of prime importance. For this, an 

analysis on the two most commonly available piezoelectric 

materials - PZT and PVDF, to determine the most suitable 

material was done. The criterion for selection was better 

output voltage for various pressures applied. In order to 

understand the output corresponding to the various forces 

applied. For this the Piezo transducer material under test is 

placed on a Piezo force sensor. Voltmeters are connected 

across both of them for measuring voltages and an ammeter 

is connected to measure the current. As varying forces are 

applied on the Piezo material, different voltage readings 

corresponding to the force is produced. 

Study Of Connections  

Next to determine the kind of connection that gives 

appreciable voltage and current necessary,  PZT are 

connected  first, followed by the parallel connections of all the 

series connected crystals. The series connection results in the 

addition of the current while the parallel connections results 

in the adding up of the voltage 
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Fig 1. Front View  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig 2. Side View  

 

 

Fig 3 Bag Drafting  
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