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Load Frequency Control

of Hydro-Hydro System with Fuzzy

Logic Controller Considering

Non-linearity

K. Jagatheesan, B. Anand, Nilanjan Dey, Amira S. Ashour

and Valentina E. Balas

Abstract The current work handles Automatic Generation Control (AGC) of an

interconnected two area hydro-hydro system. The proposed system is integrated with

conventional Proportional Integral (PI) as well as Fuzzy Logic Controller (FLC).

Since, the conventional PI controller does not offer sufficient control performance.

Thus, non-linearities such as the Generation Rate Constraint (GRC) and Governor

Dead Band (GDB) are included in the system in order to overcome this drawback

with employing Fuzzy Logic Controller (FLC) in the system. The results reported

the time domain simulation that used to study the performance, when 1% step load

disturbance is given in either area of the system. Furthermore, the conventional PI

controller simulation results are compared to fuzzy logic controller. The simulation

results depicted that the FLC achieved superior control performance.
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a b s t r a c t

Material removal rate (MRR) plays an important role in metal industries. Its mainly depends on hardness,

strength and toughness of the material. Light hardness materials are easily machined by conventional

machining processes. High hardness materials are easily machined by unconventional machining pro-

cesses. Electrical discharge machining (EDM) process is one of the effective methods to machine very

hard materials. To achieve high material removal rate in very hard material is difficult and it takes more

time. The silicon carbide-based strenx 900 steel is used as work material for this experimental investiga-

tion. The material removal rate has enhanced by modification of electrical circuit, powder mixed dielec-

tric fluid and install oxygen arrangement. These additional facilities are used to improve the

machinability characteristics and tool life of the EDM process.

� 2020 Elsevier Ltd. All rights reserved.
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ence on Advances in Materials Research – 2019.

1. Introduction

The strenx 900 is a high-strength structural steel and wear

resistant steel which is used to many applications like as building

construction, bridge works and railways. It consists of various

alloying elements such as silicon, titanium, chromium, vanadium

and manganese. These alloying elements are used to improve the

material properties of the strenx steel. In recent years electrical

discharge machining process is used in many fields such as aero-

space, automobile, tool and dies [1]. In EDM process, material is

removed through electrical discharge produced in between tool

and work piece [2]. To enhance the material removal rate, silicon

particles and graphite powders are mixed in to the dielectric fluid

[3,4]. The discharge energy and pulse duration mainly depends on

variation of electric resistance [5]. The material rate has been

increased by the charged powder particles [6]. The various effects

on material removal rate has been studied in EDM using Water and

Powder-Mixed Dielectric Fluid [7]. Material removal rate was ana-

lyzed in EDM process using EN-31 steel [8]. Material removal rate

is analyzed with different tool materials in heat treated steel [9].

The dual phase brass material is machined by EDM process and

the effect of material removal rate was discussed [10] (Table 1).

In present investigations clearly discuss about an enhancement

of material removal rate through additional supply of oxygen,

modification of electric circuit and powder mixed dielectric fluid

in EDM process using silicon carbide based strenx 900 steel.

2. Experimental methodology

The strenx 900E steel with silicon carbide is fabricated through

stir casting method. The silicon carbide particles are used as a rein-

forcement material (6 wt% of SiC). The above 6 wt% of reinforce-

ment SiC provides non uniform material structure [11]. The

material properties are evaluated before and after addition of sili-

con carbide particles. After that, the material is machined by EDM

process. The performance of material removal rate is measured by

before and after modification of EDM process. The enhancement of

material removal rate is measured in the modification of EDM cir-

cuit and provides oxygen supply. FD7125 Model, Berlin Machine

Corporation made EDM was used.

3. Result and discussion

3.1. Enhancement of material removal rate

EDM is used for machining advanced materials and widely used

in various industries [13].The strenx 900E was considered as a

https://doi.org/10.1016/j.matpr.2020.02.806
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a b s t r a c t

Material removal rate (MRR) plays an important role in metal industries. Its mainly depends on hardness,

strength and toughness of the material. Light hardness materials are easily machined by conventional

machining processes. High hardness materials are easily machined by unconventional machining pro-

cesses. Electrical discharge machining (EDM) process is one of the effective methods to machine very

hard materials. To achieve high material removal rate in very hard material is difficult and it takes more

time. The silicon carbide-based strenx 900 steel is used as work material for this experimental investiga-

tion. The material removal rate has enhanced by modification of electrical circuit, powder mixed dielec-

tric fluid and install oxygen arrangement. These additional facilities are used to improve the

machinability characteristics and tool life of the EDM process.
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1. Introduction

The strenx 900 is a high-strength structural steel and wear

resistant steel which is used to many applications like as building

construction, bridge works and railways. It consists of various

alloying elements such as silicon, titanium, chromium, vanadium

and manganese. These alloying elements are used to improve the

material properties of the strenx steel. In recent years electrical

discharge machining process is used in many fields such as aero-

space, automobile, tool and dies [1]. In EDM process, material is

removed through electrical discharge produced in between tool

and work piece [2]. To enhance the material removal rate, silicon

particles and graphite powders are mixed in to the dielectric fluid

[3,4]. The discharge energy and pulse duration mainly depends on

variation of electric resistance [5]. The material rate has been

increased by the charged powder particles [6]. The various effects

on material removal rate has been studied in EDM using Water and

Powder-Mixed Dielectric Fluid [7]. Material removal rate was ana-

lyzed in EDM process using EN-31 steel [8]. Material removal rate

is analyzed with different tool materials in heat treated steel [9].

The dual phase brass material is machined by EDM process and

the effect of material removal rate was discussed [10] (Table 1).

In present investigations clearly discuss about an enhancement

of material removal rate through additional supply of oxygen,

modification of electric circuit and powder mixed dielectric fluid

in EDM process using silicon carbide based strenx 900 steel.

2. Experimental methodology

The strenx 900E steel with silicon carbide is fabricated through

stir casting method. The silicon carbide particles are used as a rein-

forcement material (6 wt% of SiC). The above 6 wt% of reinforce-

ment SiC provides non uniform material structure [11]. The

material properties are evaluated before and after addition of sili-

con carbide particles. After that, the material is machined by EDM

process. The performance of material removal rate is measured by

before and after modification of EDM process. The enhancement of

material removal rate is measured in the modification of EDM cir-

cuit and provides oxygen supply. FD7125 Model, Berlin Machine

Corporation made EDM was used.

3. Result and discussion

3.1. Enhancement of material removal rate

EDM is used for machining advanced materials and widely used

in various industries [13].The strenx 900E was considered as a
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The material removed from the surface of the material in the laser beam machining is basically depends

on the parameters like laser power, cutting speed, pressure of the gas and pulse width. Among all the

parameters laser power and cutting speed plays vital role in the case of surface finish, shape and size

of the final machining condition. Here, an attempt was made to find the optimum parameters to make

the elliptical profile in the aluminium based composite material. For that, dimensions and mathematical

characters like area, perimeter were selected as the output responses. L9 orthogonal array with Taguchi

method was selected to conduct experiments and to study the effect parameters on the responses. For

utilizing the better parameters in future analysis for making micro elliptical profile on the aluminium

based composite, an ideal multi objective optimization method TOPSIS was utilized in this work.

� 2019 Elsevier Ltd. All rights reserved.

Peer-review under responsibility of the scientific committee of the International Conference on Recent

Trends in Nanomaterials for Energy, Environmental and Engineering Applications.

1. Introduction

Laser beam machining is one of the major unconventional

machining process to get desired shape and size of the machining.

From, Avanish Kumar Dubey and Vinod Yadava, ‘‘Laser beam

machining—A review”, International Journal of Machine Tools &

Manufacture, vol. 48, 2008, pp.609–628 [1] laser beam machining

is focused for melting, vaporising to remove material to get desired

shape. It is also suitable for making miniature holes in sheet metal,

precision machining of micro parts and machining of complex

shapes.

The desired shape and size of the miniature and micro holes

were entirely depends on the suitable machining parameter. Thus,

the process performance can be controlled by the proper selection

of the machining parameter. Kuar et al. [2] was conducted the

machining the micro drilling on the Zirconium oxide to identify

the performance of the CNC pulsed Nd:YAG laser. For obtaining

the small HAZ thickness and taper in the micro drilling optimum

setting parameters such as pulse frequency and pulse width, gas

assisted pressure were identified Sharma et al. [3] carried out an

experiment by Nd:YAG laser cutting of nickel based super alloy

thin sheet to find the parametric optimization of Kerf characters.

The results shows that the optimum parameters for curved profile

is totally different from straight profiles.

Adalarasan et al. [4] were carried out an experiment to find the

optimum parameter for getting better kerf characteristics and they

used grey based response surface methodology for the same.

To obtained the better quality, size and shape, it is essential to

optimize the parameters with various responses. In that situation

it is not advisable to consider the single objective optimization

method for optimize the parameter. So, multi objective optimiza-

tion technique has turned increasing and important one. Shivade

and Shinde 2014 used Taguchi method Gray Relational Analysis.

Kumar A., Soota T., Kumar J. Optimize wire-cut EDM process

parameter by Grey-based response surface methodology and

Kumar et al. (2015) applied desirability function for finding out

the optimal process parameter values. Nearly in 2017 Shivakoti

et al. recommended the TOPSIS method with fuzzy logic multi

objective technique to examine the process parameter for high

strength micro marking on gallium nitride (GaN).

Biswas et al. (2015) and Zhang et al. (2015) conduct the exper-

iment and analysis the parameters in micro turning, micro milling

was done by Darwish et al. (2017) and micro marking in LBM by

Shivakoti et al. (2017). It is clearly known that, from previous stud-

ies most of the researchers were made the investigation and anal-

ysis in the micro drilling, micro milling and micro turning.
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a b s t r a c t

In today’s market utilization of suitable machine for machining of composites for the application of air-

craft and automotive parts was crucial one, because of their high strength with low weight ratio. Also, the

profile such as micro elliptical shape was machined to reduce stress concentration of the area which is in

contact with loads. Since the regular circular profile has affected high amount stress concentration than

that of elliptical profile for the same loading conditions, an attempt was made in machining of micro

elliptical profile on the Al 7475 composite material by using the laser beam machining (LBM). For better-

ment of profile (dimension and good surface) an analyze was done on the parameters such as scanning

speed and laser power of the LBM, The dimensional stability as well as surface qualities were determined

and the suitable parameter was suggested for the future work in Al 7475 composite with LBM.

� 2019 Elsevier Ltd. All rights reserved.

Peer-review under responsibility of the scientific committee of the International Conference on Recent

Trends in Nanomaterials for Energy, Environmental and Engineering Applications.

1. Introduction

Aluminium composites were widely used in aircraft, automo-

tive and medical appliance due to their special characteristics such

as low weight, high corrosive resistance and electrical resistance.

The machining of such material by conventional technique was

quit complex owing to their high strength. Now a day’s laser beam

machining found effective and efficient machining method for

machining of micro profile. Pulsed laser is mostly used for machin-

ing of micro profiles due to low pulse with high power. Nd:YAG

laser beam emits high power with narrow wavelength photons

than conventional Co2 laser beam. Micro machining under LBM

was affected by some machining parameters such as cutting speed,

laser power, spot size, pulse width and these are compatible and

good relationship with the size and the shape of the profiles.

(Chryssolouris 1991; Olsen and Alting 1995). Even though the

gas assisted pressure determines the size, shape and dimensions

of the micro profile, laser power and cutting speed plays major role

in LBM (Darwish et al., 2016) [4,7]. The adjustment of above

parameters was responsible for achieving the good quality of micro

profile but this is time consuming and tedious process. Therefore,

researchers are having good scope to achieve better results.

It is difficult to find the suitable parameter for multiple

objectives by approximation and theoretical methods. Although

there are many approximation methods and theoretical

solutions available to relate the machining process, they are

not considering as effective one. Hence, modelling is essential

for the quality of machining in function of machining

parameter.

2. Literature review

In machining to obtained the better quality it is essential to

optimize the parameter for different and contrast objectives. In

that situation it is not advisable to consider the single objective

optimization method for optimize the parameter. So, multi

objective optimization technique has turned increasing and

important one. Several researchers uses various optimization

techniques like Taguchi method (Shivade and Shinde, 2014),

Gray Relational Analysis (Kumar A, Soota T, Kumar J Optimiza-

tion of wire-cut EDM process parameter by Grey-based response

https://doi.org/10.1016/j.matpr.2019.06.742
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Electrochemical Micromachining

of Aluminium Alloy Composite

S. Ramesh and V. Subburam

Abstract Electrochemical micromachining (EMM) is in the forefront among the

non-traditional machining processes that are brought into micromachining domain.

The major influencing factors of EMM process are more sensitive at the micro-level

machining, and for achieving precision the right combination of parameters is essen-

tial. Continuous research works are required to study and analyse every new possible

set of variables that can be applied to carry out this machining process. The objective

of the present research work is to generate micro-holes using an aluminium compos-

ite workpiece through EMM and study the capability of the process to machine such

non-homogenous materials. An EMM set-up developed with pulse power facility

for experimental purposes was used to carry out the experiments. The experimen-

tation included an aluminium composite containing ceramic reinforcement as work

specimen (anode), a hollow brass electrode as the machining tool and the solution

of NaCl (sodium chloride) as the ion-conducting medium (electrolyte) to facilitate

the process. The effect of input factors like voltage, current and pulse-on time on

response parameters such as machining rate (MR) and overcut (RC) was studied

from experimental observations. It was a general observation that speeding up the

machining rate with higher level input of parameters affects the accuracy of the pro-

cess outcome. Generally, the response of the EMM process is slow and requires time

to produce machining accuracy.

Keywords Electrochemical micromachining · Aluminium composite · NaCl ·

Machining rate · Overcut
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Enhancement of Energy Efficiency Using
Environmentally Benign Refrigerant
Blends in Vapour Compression
Refrigeration System
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Conference paper
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Abstract

This study involves theoretical investigations made on a simple vapour
compression system working with R152a/R1270/R600 refrigerant mixture.
The properties of the mixtures along with that of R22 were obtained from
REFPROP 7.0 software for the operating temperature ranging from 0 to 60 °C.
CYCLE_D software has also been used for finding the proposed refrigerant
mixture’s performance. Test results from theoretical study presented that the
coefficient of performance of the HFCs and HC refrigerant mixtures being 2.1%
higher than that of R22. Compressor power of the mixtures was 1.8% less than
that of R22 at 7 °C evaporator temperature and 53 °C condenser temperature.
Mixture of the refrigerants showed higher mass flow rate than that of R22, and
also its deviation was 36% from R22. Compressor shell outlet temperature of

272
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Study on mechanical properties of graphite particulates
reinforced aluminium matrix composite fabricated by stir
casting technique
V. Mohanavel , K. Rajan , S. Suresh Kumar , G. Vijayan , M.S. Vijayanand

Show more

Outline

https://doi.org/10.1016/j.matpr.2018.01.090

Abstract
The lineage of applied materials science is always in demand for light weight and highly
performing materials. Such materials would find their applications in aircraft, structural, non-
structural and automobile industries, etc. The present research study focuses on the
production of aluminium (AA6351) matrix composites reinforced in different mass fractions of
graphite particulates by using stir casting method. The mass fraction of reinforcement was
varied from 0% to 12% in stages of 4%. Hardness and tensile strength of the composite were
investigated. The microstructures of the produced composites were examined by scanning
electron micrographic test. The SEM images revealed the non-homogeneous distribution of
graphite (Gr) particles in the matrix and this may be due to low density of graphite. The test
results revealed that the mechanical properties of the composite decrease with increase in the
mass fraction of graphite particle content, this may be due to poor interfacial bonding between
the reinforcement and the matrix. The brittle nature of the reinforcing particles (graphite)
plays a vital role in decreasing the mechanical properties because the graphite as a soft
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POWER GENERATION BY HUMAN ENERGY 

USING GYM CYCLE 

1Dr. G.Balaji,2M. Poovarasan, 3T.Raghu, 4R.Vijay, 5H.Yokeshwar, 

1Professor, 2,3,4,5 UG-Scholars 
1,2,3,4,5Department of Electrical and electronics Engineering , 

Paavai Engineering College,Namakkal, India 

ABSTRACT-In order to reduce the usage of fossil fuels and to increase the usage of renewable energy our 

project focuses on reducing the usage of fossil fuels and to increase the renewable energy usually the 

utilization of fossil fuels as the energy source causes environment degradation since the fossil fuels are not 

completely utilized there remains certain amount of renewable energy source could be based on exercise 

equipment. The energy expended in a typical workout at the gym is usually wasted in the mechanics of the 

equipment.This project harnessed the mechanical energy of the machine and converted it into an electrical 

energy using a generator based system. Here the exercise equipment will be attached to a permanent magnet 

dc generator. This creates a dc voltage which will be fed into a circuit and then sent to a battery where it can 

be stored for future use. The stored energy then can be utilized by sending it to the inverter which converters 

a dc voltage into an AC voltage at the desired voltage and frequency depends on the appropriate transformers.  

Keyword:Gymcycle,Inverter,Generator,Battery,Buck Boost converter 

I.

INTRODUCTION   

 In today‘s modern society, most 

people just flip a switch or push a button, and 

everything we depend on is readily    available. 

Cell phones, computers, Television .heated 

water, lights, and so much more.are all the 

backbone of any Modern society‘s 

functionality. The electricity powering all these 

systems issomething most people rarely think 

about until the power is no longer available for 

use. The extensive system that allows for an 

instant and near constant supply of conditioned 

power is referred to as the ―grid‖ .this grid is 

usually supported by government and or 

private in people who are left out are the ones 

in developing and third world counties. Grids 

are large expense, even for the wealthiest 

countries, and the amount of transmission 

losses in large grid would only compound the 

energy crisis.so a grid of energy for less 

fortunate countries is out of the question. 

 

Figure 1 Pictorial Representation of Overall 
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Intelligence Surveillance Using Raspberry Pi 
1M.Raja, 2T.Kala Ranjani , 3M.Deepa 

1Assistant Professor, 2,3UG-Scholar 
1,2,3 Department of Electrical and electronics Engineering , 

Paavai Engineering College, Namakkal, India 

 
ABSTRACT:As an essential constituent of many associations‘ security and safety precedence, video surveillance 

has established its importance and benefits numerous times by providing immediate supervising of possessions, 

people, environment and property. This project deals with the design approach of an Embedded Real-Time 

Surveillance System Based Raspberry Pi SBC for intruder detection that reinforces surveillance technology to provide 

essential security to our life and associated control and alert operations. The proposed security solution hinges on our 

novel integration of cameras and motion detectors into web application. Raspberry Pi operates and controls motion 

detectors and video cameras for remote sensing and surveillance, streams live video and records it for future playback. 

This research is focused on developing a surveillance system that detects strangers and to response speedily by 

capturing and relaying images to owner based wireless module. 

This Raspberry Pi based Smart Surveillance System presents the idea of monitoring a particular place in a remote area. 

The proposed solution offers a cost effective ubiquitous surveillance solution, efficient and easy to implement. This 

project will also present the idea of motion detection and tracking using image processing. This type of technology is 

of great importance when it comes to surveillance and security. Live video streams will therefore be used to show how 

objects can be detected then tracked. The detection and tracking process will be based on pixel threshold.  

Keywords: Embedded System, Raspberry PI, Surveillance System, Motion Detection, tracking, video processing. 

 

1. INTRODUCTION 

The Raspberry Pi board and Arduino Uno Board are 

important elements. The surveillance is mostly based on the 

board operation. Raspberry Pi is credit-card sized computer, it 

functions almost as a computer. Arduino is a programmable 

board. In this type of surveillance system, the person who is 

stationary and also in moving condition can be located in that 

particular area can only view what is happening in that 

particular place.  

The Arduino is important in this type of surveillance 

which is responsible for the wireless transmission and 

receiving purpose. The programming language such as JAVA 

and HTML is used in Arduino programming. The Raspberry 

Pi board is programed using Phyton Programming language.  

The Raspberry Pi is used for surveillance and for 

login purpose. The transmission and receiving is generally 

done through transmitter. That is all components are 

interfaced together using ports. Raspberry Pi has several ports 

inbuild in it. 

The system is securing that offers privacy on both 

sides since it is viewed by only one person. The other major 

advantage is that it is simple circuit the operating system used 

here is Raspbian OS. That is it can be installed so that image 

can be transmitted to the smartphone. 

II.FUNCTIONAL DESCRIPTION 

The functions of the various components are given below: 

A. USB Camera: 

USB Camera captures the image and sends it to the 

USB port of the Raspberry Pi board. The camera model 

used here is USB Camera model 2.0. 

B. Raspberry Pi: 

Raspberry pi is a small credit-card sized computer 

capable of performing various functionalities such as in 

surveillance systems, military applications, etc. The various 
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[1],[2],[3]UG Students, Dept of EEE, Paavai Engineering College, Namakkal. 
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ABSTRACT 

 Global economy depends on oil, coal and natural gas will be completely phased out of existence in 2017. In terms of 

environmental Impact, solar power is a much more optimal resource than fossil fuels. In terms of reliable application, coal and 

natural gas have the edge. The ultimate way to compare solar energy to fossil fuels is by cost, where solar has quickly caught up 

with its non-renewable counter parts. When we compare the cost of solar energy vs. fossil fuels, we have to factor in the relative 

subsidies that are keeping costs low. And solar low cost trajectory is likely to continue: unlike oil, gas and coal, solar PV is 

a technology not a fuel, meaning that its costs will continue to fall every year as research continues and technology improves. 

Solar is easily installed on a rooftop surface or ground mount and harnesses an already-available resource (sunlight). By 

comparison, fossil fuel use requires the degradation of the earth as a means to a fuel‘s production. Many people are unaware that 

fossil fuels do not just create greenhouse gas emissions, the process of drilling also degrades and erodes the ground and pollutes 

water supply.The best way to compare solar energy and fossil fuels without subsidies is to examine global energy prices. 

Consider this: global coal prices have historically averaged $0.06 cents per kilowatt hour (kWh). Until the past decade, no 

alternative energy resource came close to rivaling that price. Fossil fuel steam averages around $0.05 cents/kWh and small scale 

natural gas can go as low as $0.03 cents/kWh.It‘s no wonder that the world was shocked in 2016 when a major commercial solar 

installation.

1.INTRODUCTION 

When people think about alternative or renewable energy, 

the first image that comes to mind is often large blue or 

black solar panels on rooftops or portable highway signs 

that have a small panel attached .These solar panel, also 

knownphotovoltaic modules, convert sunlight into 

electricity, and they have been the backbone of renewable 

energy for decades. The photovoltaic effect was discovered 

over a hundred years ago! Yet a widespread of 

implementation of this technology has been very gradual. 

Only in very recent years has photovoltaicgained wide 

popularity has an alternative way to product electricity.In 

very basic terms, a solar panel is a device that will produce 

a flow of electricity under sunlight. This is electricity can be 

used to charge batteries and, with the aid of an inverter, It 

can power normal household electrical devices, or"loads". 

PV modules can also be used in the systems without 

batteries. Most solar panel are framed in aluminum, topped 

with tempered glass, and sealed by a waterproof backing.  

BLOCK DIAGRAM 

 

DC  DCA   DC                      AC 

 

AC 

 

 

 

2. PV PANEL 

PV 

PANE

L 

BATTERY 

INVE

RTER 

 

FILTER 

LOAD 



International Conference on Adaptive Technologies for Sustainable Growth 2018 

 

 

 

 

227  

A New Approach Of Cascaded Multilevel 

Inverter For Solar PV System 

1Dr. K. Krishnamoorthi, 2C.Arulkumar,3R.Sriram,4K.Vignesh 
1Associate Professor, Sona College of Technology, Salem. 

2Assistant Professor, 3,4UG-Scholar 
2,3,4Department of Electrical and electronics Engineering , 

Paavai Engineering College, Namakkal, India 

Abstract-This paper presents a new generalized fifteen-level cascaded multilevel inverter with various multi 

carrier pulse width modulation (MC PWM) control strategies. The proposed inverter topology is asymmetrical 

topology which has two sets of units, that is it consists of 7 switches.MC PWM in proposed fifteen-level inverter 

with total voltage and current harmonic distortion is analyzed. The planned 15-level cascaded multilevel inverter 

is for dropping the total harmonic distortion. A small total harmonic distortion is the most important feature of 

these inverters. Multilevel inverter is used in this work with proposed control circuit to control the output voltage 

using sinusoidal pulse width modulation (SPWM).ANFIS controller is used to control this system to get the 

required output voltage. The results gained in this work prove the validity of the proposed controller of having an 

output voltage with minimum distortion. The switching pattern of semiconductor switches is used to get better 

the performance of multilevel inverter. This scheme decreases the switching loss and also increases the 

efficiency. To authorize the developed technique simulations are carried out through MATLAB/SIMULINK. 

Keywords: Cascaded Multilevel Inverter, HarmonicDistortion,MATLAB,semiconductor switches,  

THD,SVPWM 

I . INTRODUCTION 

Multilevel inverters are becoming 

recent trends, because of its modularity and 

simplicity of control to generate particular 

number of levels. Multilevel inverters have a 

number of applications such as ups, in power 

grid, as solar inverter, induction heating and 

number of other applications. By increasing the 

number of dc voltage sources, a sinusoidal like 

waveform can be generated. Thus the total 

harmonic distortions decreases which has a 

great significance in power grid applications. A 

sine wave output is desirable because many 

electrical products are engineered to work best 

with a sine wave ac power source. The 

standard electric utility power attempts to 

provide a power source that is a good 

approximation of a sine wave.Multilevel 

inverters are commonly modulated by using 

multi-carrier pulse width modulation 

techniques such as phase-shifted multi-carrier 

modulation and level-shifted multi-carrier 

modulation. Amongst these, level-shifted 

multi-carrier modulations technique produces 

the best harmonic performance. This work 

studies a multilevel inverter with unequal DC 

sources using level shifting MCPWM 

technique. By applying this concept, harmonics 
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Assistant Professor,

2,3,4,5 
UG Scholar,  

2,3,4 
Department of Electrical and electronics Engineering , 

Paavai Engineering College, Namakkal, India 

ABSTRACT : The current state of development in demand response (DR) programs in smart 

grid systems, there have been great demands for automated energy scheduling for residential 

customers. Recently, energy scheduling in smart grids have focused on the minimization of 

electricity bills, the reduction of the peak demand, and the maximization of user convenience. 

Thus, a user convenience model is proposed under the consideration of user waiting times, 

which is a non-convex problem. Therefore, the non-convex is reformulated as convex to 

guarantee optimal solutions. Moreover, mathematical formulations for DR optimization are 

derived based on the reformulated convex problem. In addition, two types of pricing policies 

for electricity bills are designed in the mathematical formulations, i.e., real- time pricing 

policy and progressive policy. In real-time pricing policy, convexity is guaranteed whereas 

progressive policy can not guaranteed. To reduce energy demand with solar energy to the 

grid during peak load. The reduction of the peak demand and the maximization of user 

convenience .using Advanced metering with automated relay in power distribution.  

Keywords : Smart Grid, Cloud Computing, Energy, Efficiency ,Relay, energy meter.
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1Assistant professor,2,3UG Scholar 
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ABSTRACT- This paper presents the load flow and the transient stability analysis & short circuit of 6 

bus and 9 bus system. Load flow studies are important for planning future expansion of power system 

as well as in determining the best operation of existing system and here one of the efficient methods of 

Adaptive Newton Raphson Method is used. The principal information obtained from the load flow 

analysis is the magnitude and phase angle of the voltage at each bus, and the real and reactive power 

flowing in each line. Single line diagram is model using Electrical Transient Analysis Program (ETAP) 

software. The transient stability analysis and short circuits is also obtained which can be used as a 

measure of Power Angle. Load Flow is not using MATLAB Software. 

 

INTRODUCTION 

POWER SYSTEM STABILITY 

 It is the ability of power system to 

return to its normal operating state after 

subjected to disturbances. The stability is 

influenced by the dynamics of generator rotor 

angle and power angle relationships. For 

analysis the power system stability is classified 

into two types. 

               1. Steady state stability 

               2. Transient stability 

Steady state stability: Steady state stability is 

the ability of power system to regain its 

synchronism after small disturbance. The 

development of steady state stability is known 

as dynamic stability. The steady state stability 

limit for any synchronous machine is that when 

the power angle of the machine is less than 90 

degrees. 

Transient stability: Transient stability of power 

system is the ability to maintain synchronism 

when subject to large disturbance. Transient 

stability limit for synchronous machine is that 

when the power angle of the machine is less 

than 180 degrees. 

It is a fast phenomenon, usually occurring 

within one second. For large disturbance, 

changes in angular disturbances may be so 

large as to cause the machine to fall out of step. 

In Transient stability studies the study period 

of interest is usually limited to 3 to 5 seconds 

following the disturbances, although it may 
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ABSTRACT:Solar bicycle is an electric vehicle that provides that alternative by harnessing solar 

energy to charge the battery and thus provide required voltage to run the motor. Since India is blessed 

with nine months of sunny climate thus concept of solar bicycle is very friendly in India. Fuel using 

vehicle is producing lot of pollution but solar bicycle is not produce any other pollution. This solar 

bicycle is eco-friendly. There are many   types of bicycle in the world such as normal bicycle that 

people need to paddle for it to move, motorized bicycle that uses fuel as its prime power and electric 

bicycle that can only be sufficient for an hour.Hybrid bicycle combines the use of solar energy as well 

as the dynamo that runs through pedal to charge the battery and to run the bicycle. Thus solar hybrid 

bicycle become a vital alternative to the fuel for automobile and thus itsmanufacturing is essential.In 

our project solar panel, battery and dynamo is used to run the bicycle. The distance will get increased 

by using the solar panel and dynamo. The performance of the system is analyzed practically. 

Keywords: solar energy, Hub motor,    Dynamo, sealed lead acid battery. 

1. INTRODUCTION 

The industrial society works only with the 

conventional energy sources like coal oil, 

natural gases or uranium. Meanwhile, we will 

have to problems with them. They produce 

several kinds of pollution. If we do not care 

atmospheric pollution, climate change or 

nuclear waste can endanger our living 

condition on the earth. After several years, the 

limited energy source will be exhausted, which 

will not guarantee our energy in the future. On 

theopposite side, the renewable energy sources 

use as the natural flows. These renewable 

energy sources only use small part of energy 

flow that is why they cannot damage the 

natural surroundings. One of these natural 

resources is solar power and several ways to 

use it. One of them is used to produce 

electricity. Firstly, we will explain how the 

photo voltaic technologies work, and we will 

show the implementation of the buildings and 

end up with the solar towers. PV cells convert 

sunlight directly into electricity without 

creating any air or water pollution. PV cells are 

made up of at least two layers of the 

semiconducting material. One layer has 

positive charge and another has negative. 

When the light enters the cell, some of the 

photons from the light are absorbed by the 

semiconducting atoms, free electrons from the 
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ABSTRACTPower utilities and government are facing a lot of problem with the increase in 

demand for the electricity. Nowadays electricity consumers (mainly in industry) are asking for 

better customer service, high accuracy in energy measurement, good & healthy power supply and 

timely data. After emerging a rapid increase in digital technology and computer communication 

system we had seen a plenty of revolution to replace old systems by newer ones.The main aim of 

the project is to minimize the queue at the electricity billing counters and to intimate the recharge 

amount (prepaid meter) automatically. The work system adopts totally a new concept of ―prepaid 

electricity‖.The IoT technology is used so that the consumer would receive messages about the 

consumption of power (in watts) and if it reaches the minimum amount, it would automatically alert 

the customer to recharge. This technology  holds good for all the electricity distribution companies, 

private communities, IT parks and self containing housing projects , The implementation of this 

project will help in better energy management, conservation of energy and also in doing away with 

the unnecessary hassles over incorrect building. It also plots live energy consumption curve 

monitoring using IoT. The automated prepaid billing system will keep track of the real time 

consumption and will leave little scope for disagreement on consumption and billing 

.Keywords—embedded  system coding, 

I. INTRODUCTION 

Aim  

The aim of the project is to design and 

construct an intelligent prepaid energy meter 

that will be able to dictate any bypass by 

energy theft as well as to recharge the meter 

through GSM technology. OverviewElectric 

energy meters, the direct billing interface 

between utilities and consumers for long, 

have undergone several advancements in the 

last decade. The conventional 

electromechanical meters are being replaced 

by new electronic meters to improve 

accuracy in meter reading. Therefore, 

attempts are being made to automate the 

billing systems. Even though more accurate 

and faster meter readings have seen the light 

of day, bill payment is still based on an old 

procedure. They require the costumer to 

come to sales points of the electricity utility 

and buy electricity, where there are provided 

with vouchers (or tokens) that are then 

inserted back at home into the meter through 

a keypad. But the demand for computing 

power at all levels of electronic systems is 

driving advancements in semiconductor chip 

technology. The AMR and power quality 

monitoring systems manufacturers are taking 

advantage of these advances and integrating 

them into new meters and instruments. The 
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ABSTRACT:This project presents a design, fabrication and testing of transformer, one whose 

secondary voltage is less than its primary voltage.  It is designed to reduce the voltage from  the 

primary winding  to the  secondary winding . This  kind  of transformer ―steps down‖  the  voltage 

applied to it.  As  a  step-down  unit ,  the transformer  converts  high – voltage , low-current  into 

low-voltage, high-current . The larger-gauge wire used in the secondary winding is necessary due to 

the increase in current. We are going to design transformer conductor, type of coil, connection, size 

of covered conductor, covering, size of covered conductor, transposition, turns per phase, number 

of coils per phase, turns per coil, number of layers, inter-layer-insulation, tapping design, inside 

diameter of coil, outside diameter of coil, winding length of coil, overall length of coil, approximate 

bare weight of conductor per transformer, approximate covered weight of conductor per 

transformer include leads.   In a 63KVA, 11kv input as delta connection, 433V output as star 

connection, the entire construction and design followed by Indian standards-2026. After the entire 

construction the overall efficiency of the transformer will be about 95% after 10 years efficiency 

will reduced by 80%. After successful erection, pre-commissioning tests as per the checklist are 

carried out before commissioning. Maintenance of different accessories, including handling of oil 

and frequent inspection has to be done as per procedure.  

Keywords-63KVA Transformer Design –Fabrication& Testing . 

 

1.INTRODUCTION  

A transformer is basically 

electromagnetic equipment based on the 

principles of faraday‘s law of 

electromagnetic induction. A transformer 

essentially consists of a magnetic core, build-

up of insulated silicon cell lamination, upon 

which are wound set of coils suitably located 

with respected to each other and turned as 

primary and secondary windings. Such as 

combination may be used to derive a voltage 

higher or lower than what is immediately 

available. In the former case, the transformer 

is termed as ―Step-up transformer‖. While in 

the later case it is known as a ―Step-down 

transformer‖. The primary winding is that 

winding to which the supply voltage is 

applied. Irrespective of whether it is higher 

or lower voltage winding, the other winding 

to which the load is connected is termed as 

secondary winding.   
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ABSTRACT:The Multilevel inverters are extensively used in industrial power conversion systems both for 

utility and drive application. Multilevel inverter technologies are receiving extended attention recently in high 

voltage-high power applications, due to their ability to meet the increasing demand for power rating and power 

quality associated with reduced harmonic distortion and lower electromagnetic interference. In this work, total 

harmonic distortion (THD) minimization of the output voltage of multilevel inverters has discussed. An efficient 

approach to reducing the harmonic contents of the inverter's output voltage is THD minimization. In multilevel 

inverters with a fundamental frequency switching strategy, the switching angles can be picked so that the output 

THD is minimized. To obtain the optimum switching points, and optimization algorithm is implemented to the 

output-voltage THD..  

INTRODUCTION 

           The term ―multilevel inverter‖ was rooted 

years ago. Multilevel inverters offer various 

applications in voltage ranging from medium to 

high such as in renewable sources, industrial 

drives, laminators, blowers, fans, and conveyors. 

Small voltage step results in making the multilevel 

inverters withstand better voltage, fewer 

harmonics, high electromagnetic compatibility, 

reduced switching loss, and better power quality. 

           Cascaded multilevel inverters were 

developed in the initial stage. Later, diode-clamped 

MLI‘S were developed followed by flying 

capacitor MLI‘S. These three topologies utilize 

different mechanisms to produce the required 

output. The topology introduced first, that is, the 

CMLI, is simply series connection of H-bridges. 

The diode-clamped MLI uses series capacitor bank 

whereas, in flying capacitor MLI, floating 

capacitors are used in order to clamp the output 

voltage.  

            H-bridge inverters have isolation 

transformers, and then H Bridge cascaded MLIS 

were introduced to separate DC input sources. But 

they do not need either clamping a diode or flying 

capacitors. Absence of voltage imbalance is the 

main advantage of cascaded MLI. Fewer 

components are used in CMLI compared to diode-

clamped and flying capacitor MLI. 

            Multilevel inverters are increasingly being 

considered for power electronics applications due 

to their ability to operate higher output voltage 

while producing lower levels of harmonic 

components in the switched output voltage since it 

has a greater availability of voltage levels [1]–[2]. 

Also, the output voltages can be filtered using 

smaller reactive components. Moreover, the 

switching frequencies of the devices can be 

reduced and more sinusoidal shaped output voltage 
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ABSTRACT - Power processing converters and voltage equalizers have been proposed and used for 

photovoltaic (PV) string comprising multiple modules/substrings connected in series in order to 

preclude negative influences of partial shading in differential method. The single-switch voltage 

equalizer using multi-stacked buck-boost converters can significantly reduce the necessary switch count 

compared to that of conventional topologies, achieving simplified circuitry. However, multiple current 

sensors are necessary for this single-switch equalizer to effectively perform equalization. In this paper, 

a current sensor less equalization technique (∆V-controlled equalization) is presented. The equalization 

strategy using the ∆V-controlled equalization is explained and discussed on the basis of comparison 

with current-controlled equalization strategies. Experimental equalization tests emulating partial-

shading conditions were performed using the single-switch equalizer employing the ∆V-controlled 

equalization. Negative impacts of partial-shading were successfully precluded, demonstrating the 

efficacy of the proposed ∆V-controlled equalization strategy. 

Keywords: Photovoltaic Modules, Multi-stacked, Sensors, and So on. 

I . INTRODUCTION 

Photovoltaic (PV) systems are usually 

composed of series–parallel arrangements of 

PV modules, each module consisting of a 

string of series-connected PV cells, as shown 

in Fig. 1(a). It is well known that mismatches 

due to manufacturing tolerances, partial 

shading, dirt, thermal gradients, or aging result 
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Abstract-Wind energy conversion systems are becoming popular in the research areas of 

renewable energy resources. The commonly used generators with wind energy 

conversion system (WECS) are Doubly Fed Induction Generator (DFIG), Wound Field 

Synchronous Generator (WFSG) and Permanent Magnet Synchronous Generator 

(PMSG). Recently PMSG and DFIG is gaining popularity as it has many advantages over 

conventional generators. Due to the variable nature of wind, PMSG cannot be directly 

coupled with the grid. An intermediate power electronic link needs to be provided 

between the generator and the grid. Many power electronic converter topologies are being 

used with PMSG. In this paper a review of recent and past grid connected converter 

topologies, used with PMSG and DFIG for wind power generation, has been presented. 

Interleaved converter, Maximum Power Point Tracking algorithm (MPPT).By using 

PMSG we get the output is440V and using DFIG we get the output is 415V. 

Keywords-Multi-pole PMSG and DFIG, ANFICS controller, SEPIC converter, Z-source 

inverter, FUZZY controller, interleaved converter 

1. INTRODUCTION 

Burning of fossil fuels for generation of 

electrical energy has been considered as 

the major factor of global warming and 

environmental degradation. Owing to the 

benefits of wind power generation as a 

clean source of sustainable energy, it is 

becoming more and more popular with 

the passage of time. The global wind 

energy capacity has grown rapidly over 

the last decade and has become the 

fastest growing renewable energy 

technology. The average annual growth 

rate of wind energy generation capacity 

over the period 2006 to 2011 is about 

26%. Many control strategies for wind 

generators have already been developed 

so as to efficiently utilize the wind 

power, which is variable in nature. The 
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Abstract - The basic needed of all human life require energy for all regular activities. In this 

connection renewable energy play major role because it is pollution free and lesser cost. The renewable 

energy sources are like wind, biomass geothermal, solar and hydro power. Within this, solar power is 

considered in this work and solar energy is converted into electrical energy for regular activities with 

help of Photovoltaic (PV) cells. The main issue in solar power is the output voltage of panel is varied 

with respect to solar radiation because of climate condition. So, output voltage of panel is varied time to 

time and input voltage given to the battery also varied. In order to solve this crisis charge controller is 

implemented in battery to regulate the output voltage of panel. In this work MPPT technique-based 

charge controller is proposed for output voltage regulation solar panel. The result clearly revels that 

proposed MPPT based charge controller improved solar energy utilization during different radiations 

conditions. 

Key Words:Solar energy, Photovoltaic Cell, Maximum Power Point Tracking (MPPT), Pulse Width 

Modulation (PWM). 

 

1.INTRODUCTION 

 Solar power is a conversion of 

energy from sunlight (Radiation) into 

electricity. Solar power changes with 

respect to the temperature.  

Concentrated solar power system use 

lenses or mirror and tracking system to 

focus a large area of sunlight into small 

beam. Photovoltaic cell convert light into 

electric current using photovoltaic effect 

[11]. The 392MW Ivanpah installation is 

the largest concentrating solar power 

plant in the world, located in the Mojave 

Desert in California. 

Energy can be classified as two types, 

1. Renewable energy sources 

2. Non-Renewable energy 

sources. 

1.1 Renewable Energy 
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ABSTRACT:Energy crisis is the most important issue in today's world. Conventional energy 

resources are not only limited but also the prime culprit for environmental pollution. Renewable energy 

resources are getting priorities in the whole world to lessen the dependency on conventional resources. 

Solar energy is rapidly gaining the focus as an important means of expanding renewable energy uses. 

Solar cells those convert sun's energy into electrical energy are costly and inefficient. Different 

mechanisms are applied to increase the efficiency of the solar cell to reduce the cost. Solar tracking 

system is the most appropriate technology to enhance the efficiency of the solar cells by tracking the 

sun.A microcontroller based design methodology of an automatic solar tracker is presented in this 

paper. Light dependent resistors are used as the sensors of the solar tracker. The designed tracker has 

precise control mechanism which will provide three ways of controlling system. A small prototype of 

solar tracking system is also constructed to implement the design methodology presented here. Through 

tracking, there will be increased exposure of the panel to the sun, making it increased power output. The 

trackers can either be dual or single axis trackers. 

Keywords:.LDR, Trackers and etc. 

 

I . INTRODUCTION 

Energy plays an integral role in economic 

growth. Moreover, it is considered as a significant 

national security concern. In recent decades, there has 

been a great demand for energy due to a spurt in 

economic activities. Future economic growth heavily 

depends on the long-term availability of energy that 

is affordable, accessible, and environmentally 

sustainable. Therefore, scientists are focusing their 

efforts on develop alternative energy sources that are 

clean and renewable. Among these alternative 

sources of energy, solar energy is one of the most 

viable candidates. However, solar energy has some 

drawbacks, such as low density, intermittent 

availability, and broad and varied spatial distribution. 

Scientists have to address these limitations of solar 

energy before it can be used as an effective utility. 

The use of a dexterous, multi fingered hand 

for high-level object recognition tasks is considered. 

The paradigm is model-based recognition in which 

the objects are modeled and recovered as super 

quadratics, which are shown to have a number of 

important attributes that make them well suited for 

such a task. Experiments have been performed to 

recover the shape of objects using sparse contacts 

point data from the hand with promising results. The 

authors also propose an approach to using tactile data 

in conjunction with the dexterous hand to build a 

library of grasping and exploration primitives that 
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ABSTRACT 

         The purpose of the project is to learn the principle and application of solar energy and to know the 
situation of solar energy in china and build a solar farm in china. Solar energy is most common 
collected by the using solar cells of course solar energy can be put to use to heat or light up a room by 
simply having wall placed windows and skylights. To use solar energy to power electrical applications 
solar cells are used. With the lack of energy source in the world, energy source is playing an important 
role in the development of Chinese economy. So the renewable energy source in the best choice for 
china. When should develop the applications of solar frame in china. 

         Solar energy in the sun‘s nuclear fusion reaction within the continuous energy generated. Earth 
orbit, the average solar radiation intensity is 1367kw/m2. Circumference of the earth‘s equator is 
40000km, thus we can calculate the energy the earth gets is up to ones of the 173000TW. At sea level 
on the standard peak intensity is 1Kw/M2, roughly 102, 300TW of energy. Humans rely on solar energy 
to survive, including all others forms of renewable energy although the total amount of solar energy 
resources is 10,000times of the energy using by humans, but the solar energy density is low, and it is 
included by its location , season, which is a major problems of development and utilization of solar 
energy  

1.INTRODUCTION 

When people think about alternative or 
renewable energy, the first image that comes to 
mind is often large blue or black solar panels 
on rooftops or portable highway signs that have 
a small panel attached .These solar panel, also 
known as photovoltaic modules, convert 
sunlight into electricity, and they have been the 
backbone of renewable energy for decades. 
The photovoltaic effect was discovered over a 

hundred years ago! Yet  

 

a widespread of implementation of this 
technology has been very gradual. Only in very 
recent years has photovoltaic gained wide 
popularity has an alternative way to product 

electricity. 

             In very basic terms, a solar panel is a 
device that will produce a flow of electricity 
under sunlight. This is electricity can be used 
to charge batteries and, with the aid of an 

inverter, It can power normal household 
electrical devices, or "loads". PV modules can 
also be used in the systems without batteries. 
Most solar panel are framed in aluminum, 
topped with tempered glass, and sealed by a 
waterproof backing. Sandwiched between the 
glasses and backing layers are the photo 
reactive cells themselves, often made of 
silicon. On the back of the module is a junction 
box that may or may not have two cables 
coming out of it. If the junction box has no 
cables, it can be opened to access the electrical 
terminals where wires can be attached to 
conduct generated electricity away from the 
modules. If there are cables already in place, 
the junction box is usually sealed and not user 
accessible. Sealed junction boxes are more 

common. 

            There are lots of ways to make use of 
solar electricity. One of the simplest is to 
charge small electronic devices, like cell 
phones and music players, with light weight, 
portable PV modules. Solar panels can be used 
individually or wired together to form a solar 



International Conference on Adaptive Technologies for Sustainable Growth 2018 

 

362 

 

Analysis of Hybrid Inverter Using Space Vector 

PWM Technique 
1R.Priyanka, 2A.Indhira, 3S.Siva sankari ,4R.Sonmathi 

1Assistant Professor, 2,3,4UG-Scholar 

1,2,3,4Department of Electrical and Electronics Engineering, 

   Paavai Engineering College, Namakkal, India  

 

ABSTRACT:Inverters are widely used in the domestic and industrial environments. It performs as 

second line of source in case of power off from direct supply. Due to low capacity of the battery, the 

inverter dies out by energy utilized by heavy load appliance. Our project has designed to overcome 

from such issues by solar energy. Solar energy generates by PV panels with hybrid inverter batteries to 

store energy. In photovoltaic power generation system DC voltage variation leads to AC voltage 

distortion. The inverter generates the voltage up to 24V AC. By using hybrid inverter or multi-mode 

inverter (solar and storage system) it can simultaneously manage inputs from both solar panels and a 

battery bank, charging batteries with either solar panels or from direct supply. By using of space vector 

PWM based inverter it generate sinusoidal voltage and current. The main advantage of our project is 

giving high efficiency and low harmonic distortion in solar power generation. 

1. INTRODUCTION 

The economic development of a country 

depends on the strength of its infrastructure. 

Energy is one of the most important 

components of infrastructural facilities. The 

demand for energy is increasing day by day all 

over the world. Almost all countries of the 

world are in search of new sources of energy 

for meeting the increasing demand of energy. 

All the energy used on Earth comes from 

fission or fusion of atomic nuclei or from 

energy stored in the Earth. The problem with 

both fission and fusion is that they have 

dangerous radioactivity and side effects. 

Therefore, most of the generation of energy in 

our modern industrialized society is strongly 

depending on very limited non-renewable 

resources, particularly fossil fuels such as coal 

and crude oil. Non-renewableenergy resource 

is a resource that does not renew itself at a 

sufficient rate for sustainable economic 

extraction in meaningful human time-frames. 

Unfortunately these non-renewable forms of 

energy on earth are ultimately finite sources of 

energy. They have several disadvantages like 

time consuming to extract, contribution to 

climate, acid rain, dangerous for human life 

and not viable for future generations.  Also 

burning of oil and coal in the process of 

conversion to electrical power is quite harmful 

to the environment.  So that, it leads to a 

worldwide search for alternative renewable 

sources of energy. 

Very much exploitation and research 

for new power was done not only in the area 

of nuclear power generation but also in the 

area of unlimited energy sources such as solar 
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ABSTRACT - Selective harmonic elimination pulse width modulation (SHE-PWM) techniques offer a 

tight control over  the harmonic spectrum of the current waveform generated by a drive system .Several 

algorithm are available and they solve resultant nonlinear transcendental equation , which describes 

SHE-PWM problem.  The adaptive algorithms can perform better in eliminating unwanted lower order 

dominant current harmonics components present in PMBLDC motor drive last mean square (LMS) and 

recursive mean square (RMS) adaptive filtering algorithm to eliminated selective line current harmonics 

are to among the methods of adaptive noise cancelling in digital signal processing . This is proposed 

approached can eliminate an even or odd arbitrary number of harmonics without any penalties in 

switching frequency and also has suitability to implement even when the drive is partially loaded. The 

harmonic cancellation task in accomplished by generating reference signal with frequency that should 

be eliminated from the motor line current . The weights of adaptive filter are adjusted to totally 

eliminate the component with undesired frequency. In consequence, the proposed methodology also 

reduced the input current total harmonic distortion (THD).     

I. INTRODUCTION 

The brushless DC motor (BLDCM) is 

receiving wide attention for industrial 

application because of the high torque density, 

high efficiency and small size. Conventional 

controllers suffer from uncertain parameters 

the nonlinear of the BLDCM . The fuzzy 

control has  been focus in the field of the 

control of the BLDCM . 

            However a systematic method for 

designing and tuning the fuzzy logic controller 

is not developed yet. In this paper auto-tuning 

method for fuzzy logic controller based on the 

genetic algorithm(GA) is presented. And the 

scheme is applied into the BLDCM control.  

            A speed controller has been designed 

successfully for closed loop operation of the 

BLDC motor so that the motor runs very 

closed to the reference speed . The simulated  

system has a fast response with small 

overshoot and zero steady state error. 

II.BLDC MOTOR  

 Brushless Direct Current (BLDC) motors are 

one of the motor types rapidly gaining 
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ABSTRACT:we represent a wind energy conversion system consisting of a wind turbine with a DC 

to DC power electronic Cuk converter which is used to convert DC voltage from one level to another 

level without using transformer. Cuk converter can step up or step down the voltage according to 

application, though Cuk converter has an inverted output but with suitable connection and also a 

converter with zero ripples, it can be used successfully. In the cuk converter, the conduction losses and 

switching losses are reduced since it offers capacitive isolation which defends against switch failure. 

So, the conversion efficiency of the converter is improved and the efficiency of the wind energy 

conversion system is increased. This paper introduces an approach to design Cuk converter for wind 

energy conversion system, the output of Cuk converter is track and measure continuously by varying 

pulse width modulating signal. This signal is used to control the duty cycle of the Cuk converter. The 

proposed system uses a PID controller to get the desired output voltage and deliver it to the load. 

Simulation results are provided to highlight the merits of the proposed circuit.  

Keywords—Cuk Converter, Wind Energy Conversion System, Maximum Power Point Tracker, PID 

Controller. 

1. INTRODUCTION 

The alternative energy resources have 

recently attracted lot of interest because of 

increasing pollution level and depleting fossil 

fuels. Among renewable energy sources, wind 

energy generation has been noted as the most 

rapidly growing technology, being one of the 

most cost effective and environmental friendly 

means to generate electricity from renewable 

sources. In wind energy conversion systems the 

Variable-speed wind turbines (VSWTs)attract 

considerable interest around the world, which 

is one ofthe solutions with the highest potential 

to reduce wind energycost [1]. The various 

electrical machines used in wind energy 

conversion systems are doubly fed induction 

generator (DFIG), woundfield synchronous 

generator (WFSG) and permanent 

magneticsynchronous generator (PMSG). The 

intermittent renewable energy sources can be 

integrated with distribution network in various 

multi string topologies.  

In variable speed wind turbine 

technologies, the permanent magnet 
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Abstract: In this paper, a single-switch two-stage DC-DC conversion circuit is proposed for an off-grid 

solar power application. A photovoltaic (PV) panel powers the load and a storage unit (battery) via the 

proposed circuit. The battery is designed to balance the supply and the demand of power under different 

irradiation situations. Based on conventional cascaded DC-DCconverters, the proposed design is 

developed with the single switch technique reducing size, cost and power loss. The control scheme in this 

design is pulse width modulation (PWM) with pulse frequency modulation (PFM). ThePWM module is 

similar to conventional design except its ramp signal with a variable frequency is provided by a resettable 

integrator. As a result, the PWM and PFM modules regulate the two stages ofthe proposed circuit 

separately with the same switching control signal. In this paper, the modes of operation of the circuit are 

discussed as well as the control schemes. The design process is described along with the circuit analysis 

and comparisons with conventional design are made as well. A prototype has been built to verify the 

proposed circuit with simulation and experimental results. 

 

Keywords: Single-switch technique, photovoltaic power system, off-grid solar system, DC-DC conversion, 

resettable integrator, pulse frequency modulation (PWM), pulse width modulation (PFM). 
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ABSTRACT - A new design procedure for a bidirectional DC-DC LCL converter for various applications, including mobile mining 

equipment. This type of DC-DC converters employs two DC/AC converters and a passive LCL filter instead of a traditional high-frequency 

transformer. DC systems have been known for decades as an effective way of bulk power delivery. Since HVDC transmission has been 

playing an important role in power systems, interconnecting two separate AC networks and connecting large off-shore wind farms to the 

main power grid. Recent developments in power electronic technologies have resulted in expanding of the DC system applications into 

more areas, including aircraft, spacecraft, data and telecommunication centers, as well as traction and shipboard power networks. The main 

advantages of DC systems include smaller footprint, higher power transfer, higher efficiency, reduced voltage drop, better stability and 

longer transmission distances, compared to their AC counterparts of similar sizes and costs.  

Keyword: DC Bus, Switching Devices, LCL Converter, Mining Applications, Inverter, R load, Inductive load. 

I.INTRODUCTION 

 Most electricity production by solar energy is separated 

into two forms. First one is solar rooftop, which is small 

electricity production and can manage unused space on the 

rooftop for gaining benefits. This configuration generates 

less energy than grid system, but if there are many solar 

rooftops in the area, it can generate much energy and 

reduce electrical power consumption in the transmission 

line. Another form is the solar farm, which is large 

electricity production and generates huge energy. Both 

forms send electrical power to the transmissionline, so it is 

required to control electrical power quality andstability in 

power transmission system. Regarding powerquality, the 

significant factor is harmonics that are generated bythe 

solar system, and then the generated power will be sent 

tocustomers in the area.Some research papers in the field of 

harmonics from PV system and the effect of inverter have 

been reviewed. Introduced a way to forecast impedance 

network quasi-resonance between HVDC Inverters and the 

grid analyzed the limitations of the standard resonant 

current control operating under abnormal grid conditions 

and introduced a control scheme from a three-phase PV 

inverter. The complete design had been validated with 

experimental results and good agreement with the 

theoretical analysis of the overall system was observed. In a 

harmonic impedance synthesis technique for voltage-

controlled distributed generation inverters to damp 

harmonic voltage distortion on a distribution network was 

investigated. Solution eliminates the bulky electrolytic 

capacitors while smaller amount of AC capacitors were 

needed to compare with the buck-type AC–AC converters 

that continuous grid-side current was obtained, which 

implied that no extra grid-side filters were required The 

comparative analysis, simulations, and experiments 

indicated that the proposed strategy greatly improved the 

ability of the inverter to reject the current harmonics 

induced by multi-harmonic sources as long as the grid feed 

forward and the resonant control were complementary. The 

harmonics in PV system are presently a concerned problem 

of power system because they affect the electric equipment 

of the end users and stability of the transmission system. 

Therefore, in this study, different configurations by 

connecting to PV system and loads are carried out to reveal 

the real behavior of the harmonics in the considered system.  
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AN MULTI-SOURCE ENERGY INTEGRATION 

SYSTEM USING FUZZY LOGIC CONTROLLER 

WITH GRID CONNECTED SYSTEM 

 

1Dr.G.Balaji, 2K.K.Poongodi ,3C.Ilakkiya 
1Head of the department, 2Asso.professor,3PG-Scholar 

1,2,3,4Department of Electrical and Electronics Engineering, 
Paavai Engineering College , Namakkal , India 

ABSTRACT - Renewable energy resources (RES) in distribution frameworks since adding up to energy request, and it is 

constrained. In this paper presents a control methodology of three-stage network interfacing inverter use the renewable energy 

Source with the matrix. The Renewable Energy Source might be Solar, or Wind relies upon distribution framework voltage 

level. Every one of these works of the inverter is done either exclusively or joined to conquer the uneven impacts of a wide range 

of straight, non-direct, adjust or unbalance loads at the distribution level. An intelligent energy management system (IEMS) for 

maintaining the energy sustainability in renewable energy systems (RES) is introduced here. Then the additional power 

requirement is supplied by either wind or PV or both relying on the accessibility of these power sources. The choice about 

working these frameworks is given by an IEMS with fluffy rationale chief proposed in this investigation. Utilizing the created 

and required power data from the breeze/PV and load sides, the fluffy thinking based IEMS decides the measure of energy to be 

provided from each of the two sources. Also, the IEMS tracks the greatest power working purpose of the breeze energy 

framework. 

Keyword - Wind Turbine, Solar, Dc/Dc Converter, Fuzzy, Dc Bus, Load. 

I. INTRODUCTION 

 In this day expanding requirement for energy and the 

components, for example, expanding energy costs, 

constrained reserves, and natural contamination, drives the 

renewable energy to be the most alluring energy source. 

Since these sources have the unlimited supply and they do 

not cause environmental pollution, they are studied 

extensively lately and utilized more and more every day. 

Governments put in new legislation and feed-in-tariffs to 

encourage the investors to install new renewable energy 

utilization sites, and studies on this topic aresupported by 

many foundations. Renewable energy sources consist of 

solar energy, wind energy, geothermal energy, and wave 

energy which are considered to be endless since they exist 

naturally and theyAlways renewable themselves. It is one of 

the vital themes that researchers and researcher take a shot at 

to acquire energy from these sources and utilize this energy 

by changing it into the type of electrical energy. Energy 

Integration is undoubtedly the engine of the world economy 

and consumes large amounts of resources. In recent years, 

some environmental problems caused by manufacturing 

have rapidly become more severe. Statistical data show that 

industry currently consumes approximately of the total 

energy used in the world each which is more than any other 

sector. An extremely energy-intensive industrial pattern that 

was responsible for total energy consumption. Higher energy 

prices, stricter environmental regulations, and consumer 

perceptions of energy-saving products have led to an 

increasing interest in improving energy efficiency. Thus, a 

large potential for industrial energy efficiency remains 

unexploited, and energy management systems (EMSs) play 

an important role in reducing energy waste and optimizing 

production processes. Currently, EMSs have been 

successfully applied in several energy-intensive industries, 

such as the steel, paper and petrochemical industries. 

However, the characteristics of many energy-efficient 

technologies complicate the implementation of such systems. 

Diverse equipment that is considered by EMSs can generate 

large amounts of data using different protocols, resulting in a 

lack of interconnectivity and interoperability between 

industrial EMSs. Given this requirement, a common 
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ANALYSIS OF POWER LINE DISTRIBUTION 

BUS SYSTEM INCREASE RELIABILITY OF 

THE GRID 

1Dr.G.Balaji, 2R.Satheeshkumar ,3M.Maharaja 
1Head of the Department, 2Asso.professor,3PG-Scholar 

1,2,3,Department of Electrical and Electronics Engineering, 
Paavai Engineering College , Namakkal , India 

ABSTRACT - The power stream and voltage on the lines should be controlled remembering the real objective to 

keep up the relentless secure activity of the framework. Power system automation, as in smart grids Load shedding and other 

load control techniques such as demand response mechanisms to manage a power system.As critical grid events often require 

real-time recognition and real time response. A smart grid uses IP-based, open standard, intelligent communication to 

measure real-time functions such as system stability, equipment performance, outages and demand response events.  

Synchrony pharos estimation innovation is precise and constant checking with the high determination of genuine framework 

conditions in the wide zone. The proposed strategies have been checked, analyzed and examined utilizing mat lab software, 

discern of buses in the whole system for optimal placement of Phasor Measurement unit. 

Keyword: Generating station, Transmission line, PMU Measurement, Sub-Station.I. INTRODUCTION 

 

Phasor Measurement Units (PMUs) become more 

and more imported and attractive to power 

engineers because they can provide synchronized 

measurements of real-time phasor of voltage and 

currents. As the state estimator assumes an 

imperative part in the security of energy framework 

to improve state estimation in an issue should have 

been explained. Be that as it may, presenting the 

PMUs in control framework ,conceivable to gauge 

the ongoing phasors of voltages and streams at 

generally scattered areas as for a global positioning 

system(GPS) clock The goal of the present work is 

to locate the base number of PMUs to make the 

framework topologically discernible, and 

additionally the ideal areas of this PMUs. In late 

year, there has been a noteworthy research 

movement on the issue of finding the base number 

of PMUs and their ideal      areas. The authors use a 

simulated annealing technique in their graph-

theoretic procedure to find the optimal PMU 

locations. The authors use integer programming to 

determine the minimum number of PMUs.The 

method is compared with other methods. Another 

depth-first search) method is proposed. The 

calculation is computationally quicker. However, 

the arrangement isn't ideal because the 

enhancement paradigm is hardened. A modified 

depth-first approach is a minimum spanning tree 

(MST) method. The technique is speedier and more 

helpful than traditional observe ability analysis 

methods using complicated matrix analysis because 

it manipulates integer numbers. The method on 

meter placement to maximize topological observe 

ability is presented The GA method suggested 

solves the OPP problem using different PMU 

placement criteria, such as the absence of critical 

measurements and critical sets from the system, 

maximum quantity of measurements received as 

compared to the initial one, maximum accuracy of 

estimates, minimum cost of PMU placement, and 

transformation of the network graph into tree. In 

reference, the application of the immune genetic 

algorithm (IGA) method to the OPP problem is 

presented. Utilization of the local and prior 

knowledge associated with the considered problem 

is the main idea behind IGA. A BPSO calculation, 

with the goal of least PMU establishment costs, is 

presented A hybrid algorithm based on BPSO and 

the immune mechanism is introduced It gives an 

expedient and general breaking down technique for 

control organize topology perception given the 

properties of PMU and topological structure data of 
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FPGA IMPLEMENTATION OF 

AREA EFFICIENT AND HIGH SPEED FIR FILTER 

1T.Karthic, 2N.Thilaga 

3Assistant Professor, 1,2PG-Scholar 
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ABSTRACT:FPGA arrived in 1984 an alternative to programmable logic devices (PLDs) 

and ASICs. FPGA offers the significance of the benefits of being readily programmable logic 

gate. In the signal processing, the functions of a filter is to be remove unwanted parts of a 

signal,  such  as the random  noise,  or  to  be extract  useful  parts  of   signal,  such  as   

components lying within the certain frequency range. 

KEYWORD: Filter, Field programming Gate Array 

  

I.INTRODUCTION 

Ansome analog filter which uses 

the analog electronics circuit made from 

components such as the resistors and the 

capacitors which is to be produce the 

required filtering effects. A  digital  filter 

which  uses  a  digital  processor is to be  

perform  numerical  calculations and on 

sampled values of the signal. In the signal 

processing, there are many instances in 

which an input signals to be a system 

contains unnecessary content or the 

additional noise which can be degrade the 

quality of  desired portion. 

XXIV.  

XXV. II.METHEDOLOGY 

II.A Field Programmable Gate Array 

(FPGA) 

FPGA which offers all of the 

features which will be needed to 

implement most of the complex designs. 

Clock management isthe  facilitation by 

on-chip PLL (phase-locked loop) or DLL 

(delay-locked loop) circuitry. Dedicated 

memory blocks which can be configured 

as the basic single-port RAMs, ROMs, 

FIFOs, or CAMs. 

Nowadays   FPGA‘s   are the  system   

building   resources   that may   high-speed   

serial input/output, arithmetic modules, 

embedded processors, and very large 
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ABSTRACT 

   In this present work, we have decided to 

design and analysis of Gas turbine internal cooling 

passage using Computational Fluid Dynamics. 

Already there are various types of cooling 

methods are used in turbine blades. One of the 

most commonly used methods is internal cooling 

of the turbine blades. In that trailing edge is an 

important role to cool but the difficult is to design 

the cooling passage. So we decided to design and 

analysis of two pass trapezoidal smooth channel 

with different inlet and outlet width and 88º tilted 

divider wall which is separate the two channel. 

The L shape and opening in the L shape divider 

wall is introduced to cool the trailing edge .The 

advantage of this channel reduces the temperature 

rate in the trailing edge and also the channel  by 

using the tilted divider wall. In the first three 

cases inlet width is less than that of outlet width 

and the next three cases inlet width is greater than 

that of outlet width. This model is designed and 

analyzed by using ANSYS FLUENT and the flow 

testing analyzed at the range of Reynolds number 

10 X 10
5
. The flow is considered incompressible, 

three dimensional, turbulent and steady with 

constant thermodynamic properties. When 

analysis the different cases we concluded that the 

design of L shape divider wall with the inlet width 

is greater than that of outlet width is more 

efficient and reduce the temperature rate.    

Key words: Gas turbine, Two-pass channel with 

divider wall, Heat transfer, Computational Fluid 

Dynamics. 

I. INTRODUCTION 

A.Trailing Edge Cooling 

The cooling of a complete blade is a difficult 
task, but the most difficult region is the trailing edge. 
The treatment is difficult not only due to heat transfer 
problems but also due to the aerodynamic losses. The 
trailing edge needs cooling but at the same time 
structural rigidity. Trailing edge cooling designs are 
tradeoffs between aerodynamic efficiency and heat 
transfer effectiveness. The aerodynamic losses 
associated with the trailing edge enforce the 
requirement of a narrow and smooth trailing edge. 
Thinning of the trailing edge of the blade reduces the 
intensity of edge wake. This results in reduction of 
energy losses for mixing. This low thickness of the 
trailing edge results in the limitation of the magnitude 
of the conduction to internal cooling passage as well as 
the size of the passage.  

B. Conjugate Heat Transfer 

In case of gas turbine blades, the temperature 
gradient within the solid body and temperatures at the 
surface of the blade is important to obtain in order to 
design the cooling configuration which is useful for 
minimizing the maximum temperatures as well as the 
gradients. One method to obtain it is to perform a 
decoupled analysis of the blade external flow, the 
blade internal flow and the analysis of the heat 
conduction in the blade itself. This can be done by 
assuming a constant wall temperature and calculating 
heat transfer coefficients. These heat transfer 
coefficients can then be used to calculate the wall 
temperatures of the solid. The new wall temperatures 
can then be used to correct the heat transfer 
coefficients value. Several iterations may be required 
to get a converged solution. Alternatively, a 
conjugate heat transfer approach can be used, which 
refers to the interaction between the conduction 
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ABSTRACT. 

Normal air cooling method provided in engine is less 

efficient. Because of the low heat capacity of air so after 

engine getting over heated suffer from hot spots which 

reduces power, increases emissions and shortens their 

life. When a localized hot spot forms, it causes the 

surrounding metal to swell excessively. This, in turn, can 

crush the head gasket causing the gasket to leak, erode 

and eventually burn through. Hot spots also create added 

stress in the head itself, which may cause the head to 

warp and crack. So in order to increase engine life we 

need to give additional cooling. The objective of the 

project is to develop an air channel setup for single 

cylinder head spark-ignition engine with which the heat 

transfer due to fuel combustion could be increased. 

Keywords—Air Cooling, IC Engine, CFD, Air 

Channel, Heat transfer, channel cooling &CFD 

Analysis. 

1. INTRODUCTION 

 

An IC engine is one in which the heat 

transfer to the working fluid occurs within the 

engine itself, usually by the combustion of fuel 

with the oxygen of air. Internal combustion 

engines use heat to convert the energy of fuel 

to power. In IC engine all of the fuel energy is 

converted to power. And after converting the 

heat to power Excess heat must be removed 

cycle. The heat is moved to the atmosphere by 

means of fluids water and air. In engines, heat is 

moved to the atmosphere by fluids low 

temperature. Due to combustion process 

Engine temperature is not consistent 

throughout the power. If excess heat is not 

removed, engine components fail due to 

excessive temperature. Heat moves from areas 

of high temperature to areas of low 

temperature as shown in below area. In Engine 

When fuel is oxidized (burned) heat is 

produced. Additional heat is also generated by 

friction between the moving parts. Only 

approximately 30% of the energy released is 

converted into useful work. The remaining 70% 

must be removed from the engine to prevent 

the parts from melting. 

 

1. 1 Overall Heat Transfer for S I Engine 

 

Peak burned gas temperature in engine is 

near about 2500 K and during Combustion 

period heat fluxes may reach to 10 MW/m2, 

during other part of the cycle it is essentially 

zero. The maximum metal temperature for the 

inside of the combustion chamber is much 

lower values due to cracking on materials 

(aluminum alloys 673K) to prevent 

deterioration of lubrication oil (keep below 

453K). Also Spark plugs and valves must be kept 

cool to avoid knock and pre ignition problems. 

Basically we should maintain the combustion 

temperature to achieve high heat transfer 

reduce the engine efficiency. Extended fins are 

well known for enhancing the heat transfer in I 

C engine. However liquid-cooled system is 

better than air cooled system but in S I engine 

air cooled system is better than liquid cooled 

and simpler also. Therefore it is very important 

for air cooling system to utilize extended 

surface fins effectively to obtain uniform 

temperature in cylinder periphery. 
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·Design Optimization and Analysis of Slat in Military 

Aircraft 

S Sendhil Kumar', K Balaji', C Azhagesan', D Raj Kumar', B Indhumathi' 

'·'·' ·Karpagam lnstitulc ofTedmology Coimbatore,lndia 

' ·'·P»\'al Group of institutions Namakkal,ln<lia 

Abstract: .iircref, Jtsign I< an nolucionary process 'rather than a rcrolutionary proee,s. This paper presents the back9round anJ process Jm·olreJ In 

rhe Analj·,is anJ assembly of a slar sysrrmfor the Let Mi/i1a,y alrmifi. ThJ, papu Jct ails rh, applicorion onJ theory bthinJ slat ,ysum. As •·ell II lap 

out the cool, and material, rquimlfor the job. S/ar.s arc aerodynamic suf1ccs on chc lradin9 ed9c ef the ovlngs '![ aircref, n•hich, ovhtn d,ploycd, 

allo 11• the ll'in9 to operate at a hi9hcr angle '!.fattacl:. In LCA Mllitar)' airmifc Jurin9 the slat as.~cmb!f, rhc slab' artjounJ co be improper in tbeir 4tif 

and there is o stt,7' found bc11¥ec1J 1he slars. Whrn slat assanb!, ls improper tlie e1ircrojt has to be limltccl in it.s pciforme1nce such as ii eff,:cu on Its angle 

~{ ncrack as n·rll as on irs mach number. rhis is the one ef the shon term solution rrcommendation. The object.ire of our papers aims to prm•idc a 

solurion for rcmounrin.9 the _Slat brackt, • ·hich arc ha.,in9 error,. Optimizing the ,Jae brocl:et and feasible study and analysis of aJjustln9 the Jacl: 

mounnno bra(kct is to be done. Dy rnriou.i anolj-s:is 11n,i problem soli-in9 ca:hniqucs it h· been found 1hat by 1Liin9 of eccentric bul·h in the jade bracket 

the sfot can bt" adjusted duritt9 installed with 9rrurc.T accurug and the seep Issue cou{J be orercomc . This is to be compiled on the e1iraoft and t.o 'be 

chcc.kJ and ensured that the dimension and deriarions are accurate as per the manual 

Keywo,rds: SI.AT, STOL, CA T/.i 

INTRODUTION 

Slats are aero<lJnamic secondary control surfaces on the lea<ling edge of tlw wings of llxed-wing aircraft which, when deployed, allow 

the wing to operat e at ,1 higher angle of attack. A higher cueOkient of !iii is produced as a re,·ult of angle of attack and speed, so by 

deployiqg slats an aira·alt can tly at slower •peed.s, or take off and land in shorter distances. They arc usually used while landing or 

performing manocu,Te> whid1 t.ike the aircraft duse tu Lhc stall, but are LLsually retrac1.t!d in normal flight to minimize drag. 

The chord ufthc slat is t)vically only a few pcrrent of the wing chord. The slat,; may <0<.tmd the outer third ufthe wing, ur they 

may ,m·er the entin, l,,acling ,-,lgc. M.111y early aerudynamidsts, including Ludwig Prancltl believed that· slats work by indULing a high 

energy stn·am to the f1ow of the main airfoil thus re-encrgi1Jng its boundary layer and delaying stall. In reality, the slat docs not give 

the air in the slot high ,·docit y (it actually reduces its velocity) and also it cannot be c,1llcd high-mt:rgy air since all the air outside the 

J.L1u,U boundary IJyers has tht~ same total he.it. 

Manufacturing Stages of Slats and Installation Process 

Slats 

Slats are aerodynamic surfaces on the leading 'edge of the wings of llxed-wing'aircrali: which, when dq,loyed, allow the Y<ing to operate 

at a higher angle of attack. A higher coefllcient of lift is pr?duced as a resalt of angle of attack and speed, so by deploJing slats an 

This p,ipcr t.~ prcpin:d t"xdusiYdy for ·1ntc.-rn.1tional Conference on Systems, Science, C:Ontrol, Communkation, Engineering and Technology 2016 (ICSSCCET 
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EXPERIMENTAL INVESTIGATION OF POLYESTER FIBER 
REINFORCED CONCRETE 
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I PG Scholar, Structural Engineering, Paavai Engineering College, Nanmakkul 
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ABSTRACT- Concrete is a composite construction material made primarily with aggregate. cement, and water. There are many formulations of concrete, which provide varied properties, and concrete 1s 

the most used man-made product in the world. But the cracks in the structure are unavoidable for more than centuries and by the addition of this polyester fibre we can not only increase the strength of he concrete but also prevents the cracks for a longer period. The polyester fibre is added and tested to the 
M20 concrete. The experimental study of this technique is studied by compressive strength test, flexural 
strength test and split tension test. The use of polyester fibre varies from 0.05 % to 0.45%. The test results 

for compressive, fexural and split tension test was studied at the age of 28 day. There is notable increase in the strength of the concretc made and also the crack arrest. In this paper we briefly studied about tnc behaviour of the concrete in addition of the polyester fibre. 

I. INTRODUTION: 

Property Value In our experiment we have used the polyester fibre manufactured by Reliance industries limited which 
is named as Recron3S.t is used in many industries like 
construction, batteries, asbestos sheets etc. Concrete 
has relatively high compressivee strengthbut much 
lower tension strength. For this reason it is uSually reinforced with materials that is strong in tension. 
The elasticity of concrete is relatively constant at 
low stress levels but starts decreasing at higher stress
levels as matrix cracking develop. Concrete has a very 
low coefficient of thermal expansion and shrinks as it 
matures. All concrete structures crack to some extent, 

Cut length 6 mm or 12 mm 

Diameter 0.036mm 

334 
Special for improved 
holding of cement 

aggregates 

Aspect Ratio 
Shape of fibre 

Specific Gravity 1.36-1.41% 

Tensile Strength 
| Dispersion, Acid & Excellent 
Alkali resistance 
Dosage rate 

6000 kg cm 
due to shrinkage and tension. To avoid cracks due to 
shrinkage we add some polyester fibre to it. Recron 3S 
prevents the micro shrinkage Cracks developed during 

hydration. making the structure/plaster/component 
inherently stronger. Polyester fibre reduces rebound 
splattering of concrete and shotcrete. The modulus 
of elasticity of Recron 3s is high with respect to the 

modulus of clasticity of the concrete or mortar binder. 
Recron 3s fibre helps in increasing flexural strength. 

Concrete:Use CT 2024 at 
909 gim3 
Plaster: Use CT 2012at 125 
g'cement bag 
1:4cement sand ratto 

II. RESEARCH METHODOLOGY 
The significance of the present investigation is to study the pertormance of concrete 

with and without Recron Fiber Reinforced Concrete 
(RFRC). The mechanical properties of concrete such 
as compressive strength, split tensile strength and 
flexural strength are investigated and compared with 
the controlled concrete. 

I.EXPERIMENTAL PROCEDURE 
The polyester fiber is added in the proportion of 0.05% in cement mass to increase the mechanical and 

durability properties. Then the compressive strength, flexural strength a 
conventional concrete and fiber reinforced concrete 

split tensile test is undergone for 

and the strength is found out. The M20 concrete is 
cast and cured for 28 day. Later 28 day it is undergone to compressive strength test and split tensile strength in the conmpressive testing machine. Then flexural 

Fig 1 Polyester Fibre 
Table 1 Properties of Polyester Fibre 
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Abstract-Geopolymer concrete (GPC) is one of the most recently developed structural concretes. where 
industrial wastes like fly ash. rice husk, ground granulated 
replacement of ordinary Portland cement in concrete. A major contribution to structural concrete in the 
form of Geopolymer concrete was developed by many investigators with lesser grade of concrete. In the 
present investigation high strength Geopolymer concrete of M60 grade has been developed, using mineral 
admixtures like fy ash and GGBS with polymerization chemicals without using any type of cement. 
Many parameters are involved in the production of GPC, out of which alkaline liquid mineral admixtures 
ratio and super plasticiser are important. Sulphonated Naphthalene based dispersing agents are adopted 

as super plasticizers to obtain better mechanical properties of GPC. Low calcium ffy ash gives better 

results from the point of view of chemical composition. GGBS is used to fill the voids between ffy ash 
and fine aggregate and this helps in the degree of particle aggregation, nature and quantity of impurities 
and basic particle size. Sodium hydroxide and sodium silicate solutions used as alkaline liquids react with 
fly ash and GGBS to form the Geopolymer gel binding the aggregates to produce GPC. The final product 
was cured in steam curing chamber at 60°C for 24 hours. Based on the above experiments GPC can be 
considered as a very good environmental friendly concrete saving precious energy and making use of 

last furnace slag (GGBS) are utilized for total 

waste materials. 

substances and simple manufacturing techniques. 
The literature review indicates that most of the 

INTRODUCTION 

Geopolymer concrete (GPC) has been described 

as one of the most revolutionary development in 

concrete construction. Geopolymer was developed 
to replace conventional cement and utilization a need based studies on high strength Geopolymer 

of industrial waste like fly ash, rice husk, ground concrete was carried out in the laboratory for better 

work on Geopolymer concrete was focused on 

normal strength Geopolymer concrete. Therefore 

usage of Geopolymer concrete in Prestressed and 

precast industries. At present the application of 

precast elements used in construction industries. 

granulated blast fumace slag (GGBS) and 

Metakaoline. Production of one tonne of cement 

generates an equal amount of carbon di oxide 

polluting the atmosphere which becomes a major The novelty of the thesis is that an attempt has 

threat to the environment. In addition, large quantity been made to produce high strength Geopolymer 

of energy is also required for the production of concrete, which will have applications in Prestressed 

cement. This leads to the development of an and precast industries. 

alternative binder and usage of industrial wastes. 
1.1 Geopolymer 

Davidovits (1982) proposed thatl an alkaline 
The thermal power plants using coal produces 

fly ash and steel plants produces GuBs which liquid could be used to react with the silicon (Si) 

has to be dumped requiring large areas. 

addresses the above issues in mak1ng conCrele as geological origin or in by-product materials such as 

a sustainable material. GPC doesn't require any fly ash and rice husk ash to produce binders. Because 

cement, thereby while producing cement avoiding the chemical reaction that takes place in this case 

pollution of the environment. Geopolymer used as is a polymerization process, and thus he coined the 

a binding material in GPC have better resistance lerm Geopolymer' to represent these binders. The 

against acids, elevated temperature, high strengih, polymerization process involves a substantially 

also they have better durability, cold setting. quick fast chemical reaction under alkaline condiion on 

setting, stable bonding of heavy metals and harmlul Si-Al minerals, resulting in a three-dimensional 

GPC and the aluminium (Al) in a source material of 
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AbstractManufacturing of high performance conerete,
which is majorly used as building material in the major 
and huge infrastructure projects, is a daunting task. 
Though the recent advancements have conquered the 
hurdles of the preparation of high performance concrete, 
the use of green materials such as Fly Ash and Rice Husk 

Ash is limited. Apart from the green materials, many 
conventional and mineral admixtures or micro materials 
are available in the market, which enhances the quality 
and performance of concrete such as Metakaoline, 
Alccofine and Silica Fume etc. The quality of concrete mix 
is assessed through various mechanical properties like 

compressive strength, flexural strength and split tensile 

strength and various durability tests like rapid chloride 

penetration test (RCPT), sorptivity test, chloride resistance 

test, accelerated corrosion test and sea water attack test 

are carried out to analyse the performance of HPC. The 
objective of this study is to evaluate the structural strength 

of high performance concrete by utilizing green and 

pozzolanic material as supplementary cementitious 
material and potential use of non-destructive testing 

devices for in-situ strength parameters of HPC during and 

after construction. This research study primarily focuses 

on the development of empirical correlations for 

estimating the 28 & 56 days compressive strength, flexural 

strength and split tensile strength for diverse range of 

water/binder ratio for binary concrete mixes. Detailed 

laboratory investigations are performed covering almost 

all available supplementary cementitious materials. This 

study helps in identifying influence of Fly Ash, Rice Husk 

ash on strength characteristics of HPC. 

dumping, emission of dangerous gases, depletion of natural 

resources etc. 

Presently, Portland cement and supplementary cementitious 

materials are cheapest binders which maintain enhance the 

performance of concrete. However, out of these binders, 

production of Portland cement is very energy exhaustive along 

with CO2 production. About I tonne of CO2 is produced in 

manufacturing of each tonne of Portland cement (PC). Thus, 
cement production accounts for about 5% of total global CO2 

emissions (Tatem, 2003). On the other side of the spectrum, in 

order to reduce the rate of climate change, a global resolution 

to an 8% reduction in greenhouse gas emissions by 2010 was 
set in the Kyoto Protocol in 1997. Developed countries are 
much aware for its need and a climate change tax was 
introduced by them. In this connection, UK Government also 
introduced same kind of tax on lst April 2001, in order to 

achieve its target of a 12.5% reduction in greenhouse gas 
emissions which is the government's domestic goal of a 20% 

reduction in C02 emissions by 2010. 

Sustainability and Concrete Industry 
Sustainability is defined as "development that meets the 

needs of the present without compromising the ability of 
future generations to meet their own needs" (Brundtland, 

1987). Therefore, sustainable development is disturbed with 

protecting the world's resources and sharing its benefits for 
the betterment of generations to come. 

In order to fulfill its commitment to the sustainable 

development of the whole society, the concrete of tomorrow 
will not only be more durable, but also should be developed to 

satisfy socio-economic needs at the lowest environmental 

impact. In his prediction for the 21st century concrete 

construction, Swamy (1998) stated "beaing in mind the 

technical advantages of incorporating PFA, slag, SF and other 
industrial pozzolanic by-products in concrete, and the fact that 
concrete with these materials provides the best economic and 

technological solution to waste handling and disposal in a way 
to cause the least harm to the environment, PFA, slag, SF and 
similar materials thus need to be recognized not merely as 

partial replacements for PC, but as vital and essential 
constituent of concrete". Thus, using various wastes or by 

INTRODUCTION 

Concrete is an extraordinary and key structural material in 
the human history. As written by Brunauer and Copeland 

(1964), "Man consumes no material except water in such 

tremendous quantities". It is no doubt that with the 

development of human civilization, concrete will continue to 

be a dominant construction material in the future. However, 
the development of modern concrete industry also introduces 

many environmental problems such as pollution, waste 
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ABSTRACT 
damping of the concrete. With an impedance analyzer having 

Piezoclectric lead zirconatetitanate (PZT) transducers interrogation voltage of 2V, the sensing region is limited to 50 
are increasingly used for monitoring various engineering 40 cm around the PZT. A slightly larger area can be monitored 
structures. PZT transducers are used for monitoring structures using the surface wave propagation technique with Mulpre 
based on the electro- mechanical impedance (EM) for a single p PZT and the wave propagation technique for multiple PZTs. In concrete structures, the EMI sensing region is small due to high received by one or more PZTs (sensors). Thus, the surface damping of the concrete. Using the wave propagation technique bonded PZis based on either the EMI or wave propagation with high actuation voltage, a larger area can be monitored. The technique are not effective for monitoring a large area of or the smart ageregates (embedded PZT transducers) can be employed entire concrete structure due to their small sensing range. On using the wave transmission technique to monitor very large areas the other hand, the smart aggregates (embedded PZT 
with a reasonably low actuation signal. The combination of snmart transducers) using the wave transmission technique (based on 
aggregates (using the wave transmission technique) with surface electrical wave transmission) can be employed to monitor very 
bonded PZTs (using the wave propagation technique) can provide large areas with a reasonably low actuation signal. Elastic 
an effective method to study both the local and overall conditions 

PZTs where the elastic wave is sent by one PZT (actuator) and 

of the structure. In this work, a concrete beam with the dimensions waves in solid materials are guided by the boundaries of the of 2204020 cm was cast and nine PZT transducers were embedded media in which they propagate and dissipate quickly due to the or attached on the beam. The PZT readings were correlated with damping of the material, while electrical wave transmission the damage on the structure. Combination of smart aggregates relies on continuity of transmission medium between the sender (using the wave transmission technique) with surface bonded PZTs and receiver for transmission of sinusoidal wave. Thus, the EMI (using the wave propagation technique) for SHM was studied. The and wave techniques based on elastic wave propagation are 
results show that this combination provides an effective way to effective for local damage detection and the electrical wave 
assess both the local and overall conditions of the structure. transmission is suitable for assessing the overall condition of a structure. Here, the local damage means a crack in vicinity of a 
Keywords - SHM, PZT, EMI, Patches, Frequency, Mode pZT transducer within its sensing range and the overall shapes, Time factor, and RC. 

condition refers to the whole structural element or few connected structural elements. In this work, a concrete beamn with the dimensions of 22040 20 cm was cast and nine PZT 

INTRODUCTION 

Due to increasing number of important infrastructures transducerS were embedded or attached on the beam. As the and the catastrophic consequence of failure, structural health Structures may undergo sudden over loading due to natural monitoring (SHM) has attracted intensive research attention in isasters or accidental loading during their life time, it is the last two decades. In particular, the piezoelectric lead important to evaluate the condition of the structure after zirconatetitanate (PZT) transducers based SHM techniques have overloading. Therefore, a cyclic loading scenario was designed been studied intensively for their potential applications in civil, In the experiment. The wave propagation and wave mechanical and aerospace engineering. PZT transducers are transmission results were correlated with the damage on the used for monitoring structures based on the electro-mechanical structure. Combination of smart aggregates (using the wave impedance (EMI) technique and the wave propagation ransmission technique) with surface bonded PZTs (using the 
wave propagation technique) for SHM was studied. The results 
show that this combination provides an effective way to assess 

technique, both relying on the 

Elastic wave propagation in solids. In the EMI technique, one both the local and overall conditions of the structure. PZT transducer usually serves as actuator and sensor, sending 
out the interrogating wave and receiving the reflected wave at 
the same time. Unlike steel structures for which large area 

ILEXPERIMENTAL SETUP 

A total of nine PZT transducers with sizes of 20200.5 
can be monitored using the EMI technique, in concrete mm developed by PI Ceramic were used in this experimental structures, the EMI sensing region is small due to the high work. Four of them were fabricated as smart aggregates and 
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ABSTRACT 
1.1 Cieopolymer 

The major problem the world is faclng today The termn '(icopolymer' wus uscd by 
Profesor Davidovits in 1978 to deseribe the is the environmental pollution. The pollutlon effects on 

environment can be reduuced by lncreasing the usage of 
industrial by-products in our comtructon ndustry. 
Geo-polymer concrele is the concrete in whlch concrele 
Portland cement is fully replaced by Jy ash and 
GGBS{Ground granulated blast Jurnace slag). Sand Is 
replaced with E-waste at 10, 20 & 30%. The alkallne 
liquids used in this study are the solutions of sodlum 
hydroxide 
(Na,Si0).Molarity of sodium hydroxlde (12M) s 
considered, 90% Jy ash and 10% GGBS were used ln 
this study. The present study covers ihe use of E-waste 
as partial replacement of jne aggregate in geopoymer concrete. This project work is to make and to studly the 

compressive and tensile strengths of_geopolymer 
concrete and Geopolymer concrete with E-waste as a 
partial replacemet of the fine aggregates ranging from 
0 to 30%, on the strength criteria of M40 of grade 
concrete. It has been proved that 20% replacement of 
E-waste achieved higher strength ofgeopolynmer 
concrete than the normal geopolymer concrele. Beam 
was casted for 20% E-waste wilh geopolymer and 
conventional geopolymer concrete and in is tested for 

lexure. 

inorganic alumino-silicate polymeric gel resulting 
from reaction of amorphous alumino-silicates with 

alkali hydroxide and silicute s«olutions. Unlike 

ordinary Portland cement, Geopolymer do not form 
calcium silicate hydrates for matrix formation and 

strength but utilize the poly condensation of silica 

und alumina to attain strength. 
constituents of Geopolymer arc source materials 
and alkalinc liquid. The source material should be 

alumina-silicate based and rich in both silica and 
alumina, In Gcopolymer concrete, supplementary 

cementing materials such as Fly ush, Silica fume, 
Rice husk ash , Ground Granulated Blast furnace 
Slag (GGBS) and Metakaolin are used as 
alternative binders to Portland cement. In this 

(NaOH) and sodum silleate T'wo main 

project, Fly ash and Ground Granulated Blast 
furnace Slag (GGBS) are used as alternative 
binders. 

Geopolymer is an excellent alternative 
which transform industrial waste products like 
GGBS and ly ash into binder for concrete. 
Geopolymer binders are used together with 

aggregates to produce geopolymer concrete. They 
are ideal for building and repairing infrastructures 
and for pre-casting units, because they have very 
high carly strength. Their setting times can be 
controlled and they remain intact for very long time 
without any need for repair. Gcopolymer, with 
properties such as abundant raw resource, little 

CO2 emission, less energy consumption, low 
production cost, high early strength and fast setting. 

Gcopolymcr concrete is inorganie polymer 
composites, which are prospective concrete with 
the potential to form a substantial element of an 
environmentally sustainable product by replaucing 
the Conventional concrete. The major benefit of the 
geopolymer is polymer is making use of industrial 
products. In addition, it lowers the emission of 
carbon dioxide by ubout 80% when compared to 

Keywords Fly ash, GGBS, E-Waste, Sodium 
hydroxide, Sodium silicate, 
Geopolymer concrete. 

Molarity, and 

LINTRODUCTION 

Concrete is the most widely used 
construction material in the world. Ordinary 
Portland Cement (OPC) has been traditionally used 

as the binding material for concrete. The 
manufacturing of OPC requires the burning of large 

quantities of fossil fuels and decomposition of 
limestone which results in significant emissions of 
carbon-di-oxide (CO2) to the atmosphere. This 
CO2 emission is the main cause for global 

warming, which have become a major concern. In 
order to reduce this, Geopolymer technology was 
introduced. Ordinary Portland cement. 

Gieopolymer indicates transformation of 
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consequence of cold working well into the strain 

hardening range. These increases are Predominant in 
I.INTRODUCTION 

1. General zones where the metal is bent by folding. The effect of 

cold working is thus to enhance the mean yield stress by 

15% 30%. For purposes of design, the yield stress may be 
Cold-formed steel members have become competitive 

DUnOing Products in modern building construction due to their regarded as having been enhanced by a minimum of 

inherent favorable characteristics over conventional hot-rolled steel 15%. 

members. Due to cold work, the material properties of the formed 

sections show significant changes compared to those of the steel 

strip, plate, or bar before forming. The change in the mechanical 

1) High load resistance for a given section depth. 
2) Long span capability (up to 10m) and dimensional 

accuracy. properties due to cold work is caused mainly by strain hardening and 3) Long term durability and free from long term creep 
strain aging. Cold-formed members show high yield strength around 

bends compared to flat portions of cross-section. The increase in the 

strength values can be used in the design process in some applications 

and shrinkage. 
4) Lightness, which is important for building in poor 

ground condition. 
5) Ease of prefabrication and construction, as 

members are delivered to site cut to length and 

with pre-punched holes, requiring no further 

fabrication. 

as a significant advantage. 

Sometimes they are also called Light Gauge Steel Sections or 

Cold Rolled Steel Sections. In market various shapes of these products 

6) Robustness, but sufficiently light for site handling. 
7) Connections are strong and easily made in factory 

or on site. are available C sections are predominantly used in light load and 

medium span situations such as roof systems. Their manufacturing 

process involves forming steel sections in a cold state (i.e. without 1.3Application 

application of heat) from steel sheets of uniform thickness. The Direct 

strength method, finite element method, generalized beam theory, 

and the finite strip method have been used in investigations related to 
1) Cross sectional shapes are tormed to close 

tolerances and these can be consistently repeated 
for as long as required 

2) Cold rolling can be employed to produce almost 
any desired shape to any desired length. 

3) Pre-galvanized or percolated metals can be 
formed, so that high resistance to corrosion, 
besides an attractive surface finish, can be 

cold-formed steel structures At the present time, cold-formed steel 

application are extremely wide spread. However, the complications 

induced by the inherent characteristics of such structures which arise 

due to the slenderness of members and cross- sections, promote 

failure at different loading conditions, and such effects must be taken 

into account in design. Hence cold formed steel are widely used in 

industrial, commercial, and agricultural buildings. 
achieved. 

4) All conventional jointing methods, (i.e. riveting. 
bolting, welding and adhesives) can be employed. 

5) High strength to weight ratio is achieved in cold 

rolled products: 
6) They are usually light making it easy to transport 

and erect 

1.2 Advantage of Cold Formed Section 

Cold forming has the effect of increasing the 

yield strength of steel, the increase being the 
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Moreover, the problem of the out of plane behavior of A lorpe number of existing buvildings. porticulory those constructed prior to the enforrement of durtile design philosophy of 1970'1 were primorily designed ond detoiled to 
resist grvity loods Structures of this type do not hove the 
current reinforcement detoiling required by modern codes i 
high ond medum seismic zones ond, hence, they ore 

in-lled frarmes deserves appropriate attention not ony 
because of its potentialy dangerous effect, but also 
terms of its interaction with in-plane response. The 
impact of the in-fils on the seismic behavior of 

considered potentio life-safety hozords In oddtion, the 
presence of mosonny infill walls wos often ignored by 
engineens since they ore normoly considered os orchitectural 

buildings may be positive or negative, depending ona 
arge number of influential parameters. Generaily, the 
performance of the structure can be significantly 
improved by the increase of strength and dissipation 

element However, lessons leorned from past earthouokes 
ond from severol tests performed hove shown thot those wolh 
tend to interoct with the bounding frome when the struKturol 
system s subjected to moderate or severe eorthquokr ground 

capacity due to the masonry in-fils, even if in presence 

motions ond thot such interaction may or moy not be 
benefcol to the performonce of the structure 

of an increasing in earthquake inertia forces. However, 
for a proper design of masonry in-filled reinforced 
concrete frames it is necessary to completelyy 
understand their behavior under repeated horizontal 
oading This research is one such attempt to address 

This paper presents the first part of an experimental 
testing progrom corried out at the universty o British 
Columbio fUBC) in voncouver, Conodo testing the perfarmance 

the above-mentioned issues by means of an analytical 
program on 30 RC frames with different orientation of 

of12 scaie Gravity Loud Designed Reinforced Conoete (GLDRC) frames with Unrenforced Masonry Wois The frt 
part of this testing program consisted o oe monatonik 
ioading test on an infilied frame and two senies of shake tabie 

masonry in-fills. Reinforced concrete (RC) frames with
Un-Reinforced Masonry Infill panels (Masonry in-fills) 
are one of the most famous and most utilized types of 

lests, one on an nfiled frame ond one on o Bare frame wt 
the UBC Éorthquokr Engineermg Research Focity (EERF) construction throughout the warld. 
undwectional sthake tabie 

The major reason for this apart fram ease of KEYWORDS: nonductile reinforced concrete, infil, construction and economy is the fact that masonry infil iap splice 
provides exceilent insulation and isolation fraom climatic 
forces such as heat, sun, wind, rain, extreme cold etc. 
Moreover they have a very good fire resistance too. The UNTRODUTION: 
masonry in-fills are invariabiy constructed after the 
basic framework of beams, coiumns and slabs ha�ve From the pont of view of structural 
gained sufticient strength. As à result, the bond of esponse, the in-filled frames presents a wide varnability 
masonry in-hils with the RC framework is negligible at 

due to the characteristics of the ground moton, the 
sides and top surface of the wail. mechanital properties of in-filis. the overali geometry, 

the frame-to-infill interface behavior, the horuontal or Therefore, they are classified as nan-structura elements and the structures are analyzed and designed 
vertical arrangement of the in-fils, the presence of 
openings and their dimension& location, etc 

by considenng them only as dead mass, while neglecting 
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Abstract:  Abstract— Gas exposure instruments are increasingly desired for industrial health and 

safety, environmental monitoring, and process control. To meet this demand, nanosized gas sensor 

elements are potentially faster, require lower power, operate at lower temperatures, and also identify 

low-level gas leakage. Numerous materials have been available for metal oxide sensors including 

both single- (e.g., ZnO, SnO2, WO3, TiO2, and Fe2O3) and multi-component oxides (e.g., 

BiFeO3, MgAl2O4, SrTiO3, and Sr1-yCayFeO3-x). The nanocrystalline SnO2, WO3, ZnO have 

sensing property and that nanoparticles have been prepared by diverse techniques like microwave 

hydrothermal method, vapor deposition, hydrothermal route, sol–gel, acidification method and 
electrodeposition method. By this comparative study, the article explains that WO3 has better 

sensing property than other nanoparticles and microwave irradiation technique is best and low cost 

for the successful preparation of nanocrystalline for gas sensor.

Keywords— ZnO, Tungsten oxide, Microwave irradiation, Sol-Gel.

1. INTRODUCTION

Over the past five decades, there has been an 

increasing demand for inexpensive, accurate, port-

able and reliable gas sensors that can discriminate 

between very low concentrations of analytes. Typi-

cally, gasses of interest include CO, NO, NO2, NH4, 

SO2, CO2, CH4 and other hydrocarbons. These 

gasses can be harmful to human health if present be-

yond a certain concentration. Metal oxide semicon-

ductor gas sensors have fascinated a lot of attention 

due to their cheap and easy-to-use gas monitoring 

capabilities. It is consist of three main components 

sensing material, electrodes, and a heater. The com-

monly used sensing materials include SnO2, WO3, 

ZnO or In2O3 [1]. Gas sensors can be categorized 

based on the detection mechanisms complicated and 

the type of materials used in their fabrication. They 

may be based on a wide variety of detection mecha-

nisms, such as changes in optical absorption or fluo-

rescence [2] modulation of the field in field-effect 

transistors [3], changes in surface acoustic wave 

propagation [4], electrochemical phenomena (e.g. 

voltage changes in potentiometry [5,6] or current 

change in amperometry [7]) and, resistance changes 

in metal oxide semiconductors (MOSs) [8]. In terms 

of gas sensor materials, metal wires and films were 

employed as sensing elements in some of the very 

first gas sensors, but polycrystalline MOSs domi-

nate gas sensor construction today.

The measuring principle of the gas sensors 

we focus on in this contribution is that of electri-

cal conductivity changes of heated MOS layers as 

a function of the composition of gasses present in 

the atmosphere surrounding the sensing element. 

The MOS gas-sensing materials are typically n-type 

semiconductors that under normal atmospheric con-

ditions and typical working temperatures of 300–

600ºC develop an electron-depleted surface layer. 

Gas sensing properties of hierarchical nanostruc-

tures from metal oxides have been comprehensively 

reviewed [9]. To date, the synthesis of hierarchical 

nanostructures from metal oxides can be classified 

into three categories. The first method involves 

high thermal evaporation of precursor powders ac-

companied by a low-temperature condensation. 

One-step and multi-steps of the thermal evapora-

tion processes have been employed in the synthe-

sis of different hierarchical nanostructures such as 

ZnO–ZnO [10–13], ZnO–SnO2 [9], SnO2–SnO2 

[14, 15], and ZnO–In2O3 [16], and WO3 [13, 17–

19]. The second technique is a wet-chemical route, 

which is simple, environmentally friendly, operated 

low-temperatures, inexpensive, and products high-

throughput [8, 11, and 12]. The third option is a 
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Abstract:  This paper describes the design and implementation of five level back to back connected 
diode clamped multilevel converter. In the proposed multilevel converter, a number of energy 

storage capacitor, lack of multiple isolated DC power supplies is avoided. Which is eliminating 

the problems of low input power and high total harmonic distortion in input current compared with 

conventional converter? The presented topology is suitable for AC motor drive and utility application. 
New topology requires only (N-1) switching devices and (N-3) clamping diode compared to existing 

topology. A modified APO-PWM control method is used to generate gate pulses for converter. The 
validity of proposed system are verified by prototype computer aided simulation model
Keywords— Diode clamped Multilevel converter, APO-PWM, Total harmonic distortion.

1. INTRODUCTION

Multilevel converter is emerging as new 

breed of power converter topology for power con-

ditioning applications. Multilevel power converters 

are classified basis of number of phases and power 

flow capability [1]. There are two classifications in 

the power converter one is single phase and three 

phases unidirectional multilevel power converters 

other one is single phase and three phase bidirec-

tional multilevel power converters. In three and 

five level diode clamped multilevel converters are 

provide the important issue of unequal sharing of 

voltage in clamp diode in diode clamped multilevel 

converter with high number of levels.

 The multilevel converter is implemented 

to many applications such as variable speed indus-

trial electric drives, electric vehicles, and reactive 

power compensation in large distribution and trans-

mission systems required bidirectional operation of 

the multilevel converters. The multilevel rectifier 

scheme is far superior to its counterpart 2-level rec-

tifier and gives better performance like unity input 

power factor, negligible input current THD, reduced 

rippled regulated load voltage at a lower switching 

frequency and reduced voltage stress of the power 

semiconducting devices. These benefits of mul-

tilevel rectifier over conventional rectifier make 

multilevel rectifier a favorite choice as a DC source 

for multilevel inverters. This sort of connection of 

multilevel converters for AC-DC-AC conversion is 

commonly known as Back-to-Back Configuration 

(BTB) [2].The proposed back to back connected 

diode clamped converter provide four quadrant op-

eration with inherent neutral point voltage balance 

and is most applied topology for ac drive and utility 

application. The proposed back to back connected 

diode clamped multilevel converter is most used 

topology as it require a number of energy storage 

capacitor, lack of multiple isolated DC power sup-

plies when it is compared with flying capacitor and 

H-bridge cascaded topology.

 The proposed converter MOSFET power 

modules are used with high power rating and low 

conduction loss. This power module is high voltage 

and high frequency Sic devices. Control strategy 

of multilevel power converter is heart of the whole 

system. The basic aim of the control is to produce 

multilevel voltage with good spectral quality. The 

back to back connected diode clamped multilevel 

converter is used APO-PWM which produce date 

signal for converter.

Objective of five level converters:

The most attractive features of a multilevel 

inverter are as follows: 

• They can generate output voltages with ex-

tremely low distortion and lower dv/dt.

• They draw input current with very low dis-

tortion.

• They generate smaller common-mode 
(CM) voltage.

• They can operate with a lower switching 
frequency
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Abstract:  In this project we are generating electrical power as non-conventional method by simply 

running on the train in the foot step. Non-conventional energy system is very essential at this time 

to our nation. Non-conventional energy using foot step needs no fuel input power to generate the 

output of the electrical power. This project using simple drive mechanism such as rack and pinion 

assemble and chain drive mechanism. For this project the conversion of the force energy in to 

electrical energy. To getting the electric energy that should be used boost converter to convert the 

low energy into high energy. The control mechanism carries the rack & pinion, D.C generator, 

battery, boost converter, inverter control. We have discussed the various applications and further 

extension also. So this project is implemented to all foot step, the power generation is very high. The 

initial cost of this arrangement is high.      .

1. INTRODUCTION

In Recent Years, wide use of electrical 

equipment has forced strict demands for electrical 

utilizing energy and this development is constantly 

growing.      Accordingly, researchers and 

governments worldwide have prepared on renewable 

energy applications for explanatory natural energy 

consumption and environmental location. However, 

without additional arrangements, the output voltages 

generated from both sources. Thus, a high step-up 

dc-dc converter is desired in the power conversion 

systems corresponding to these two energy 

sources.In addition to the mentioned applications, 

a high step-up dc-dc converter is also required by 

manyindustrial applications, such as high-intensity 

discharge lamp ballasts for automobile headlamps 

and battery backup systems for uninterruptible 

power supplies. The conventional boost converter 

can be advantageous for Step-up applications that do 

not demand very high voltage gain, mainly due to the 

resulting low conduction loss and design simplicity.

Theoretically, the boost converter static gain tends 

to be infinite when duty cycle also tends to unity. 

However, in ractical terms, such gain is limited by 

the I2R loss in the boost inductor due to its intrinsic 

resistance, leading to the necessity of accurate and 

high-cost drive circuitry for the active switch, mainly 

because great variations in the duty cycle will affect 

the output voltage directly. To achieve a high step-

up voltage ratio, transformer- and coupled-inductor-

based converters are usually the right choices. 

Compared with an isolation transformer, a coupled 

inductor has a simpler winding structure, lower 

conduction loss, and continuous conduction 

current at the primary winding, resulting in a 

smaller primary winding current ripple and lower 

input filtering capacitance. Thus, a coupled-

inductor based converter is relatively attractive 

because the converter present low current 

stress and low component count. However, for 

applicationswith low input voltage but high 

output voltage, it needs a high turn’s ratio, and 

its leakage inductor still traps significant energy, 

which will not only increase the voltage stress 

of the switch but also induce significant loss. A 

resistor–capacitor diode snubber can alleviate the 

voltage stress of the switch, but the energy that is 

trapped in the leakage inductor is dissipated. In 

the converters that are operated in discontinuous-

conduction-mode boundary canreduce voltage 

stress. However, they will result in high input 

current ripple and require relatively large input 

and output filters. A passive losslessclamped 

circuit can recover the energy that is trapped in 

the leakage inductor andreduce voltage spike, but 

the active switch is still in hard switching. The 

additional snubbers are required to reduce the 

voltage stresses of switches. In order to raise the 
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Abstract–This paper presents windpower generations have been growingrapidly all over the world and 

have become one of themost promising renewable generation technologies  This paper presents an UPQC 
control and  independent operation of therotor-side converter (RSC) and grid-side converter (GSC) for 

adoubly fed induction generator (DFIG)-based wind energy conversionsystem under unbalanced grid 

voltage conditions .The proposed method canmake theRSC andGSC available to an independent operation 

witha simple implementation for higher reliability with UPQC control. Four-wire Unified Power Quality 
(UPQC) to improve power quality of windenergy conversion system (WECS). The UPQC is realized 
by the integration of series and shunt active power filters (APF) sharing a common dc bus capacitor the 
experimentalresults demonstrate the effectiveness of the proposed control strategy for both the RSC and 

GSC under unbalanced grid voltageconditions.

Index Terms–Doublyfed induction generator (DFIG), unbalanced grid voltage, independent operation, 

resonant regulator, wind energy conversion system (WECS).

I. INTRODUCTION

Wind turbines use a doubly-fed induction generator 

(DFIG) consisting of a wound rotor induction 

generator and an AC/DC/AC IGBT-based PWM 

converter. The stator winding is connected directly 

to the 50 Hz grid while the rotor is fed at variable 

frequency through the AC/DC/AC converter. The 

DFIG technology allows extracting maximum 

energy from the wind for low wind speeds by 

optimizing the turbine speed, while minimizing 

mechanical stresses on the turbine during gusts 

of wind. The optimum turbine speed producing 

maximum mechanical energy for a given wind 

speed is proportional to the wind speed. Another 

advantage of the DFIG technology is the ability for 

power electronic converters to generate or absorb 

reactive power, thus eliminating the need for 

installing capacitor banks as in the case of squirrel-

cage induction generator.

Fig.1 Basic diagram of doubly fed induction 

generator with converters.

WhereVr is the rotor voltage and Vgc is grid side 

voltage. The AC/DC/AC converter is basically 

a PWM converter which uses sinusoidal PWM 

technique to reduce the harmonics present in the 

wind turbine driven DFIG system. Here Crotor is 

rotor side converter and Cgrid is grid side converter. 

To control the speed of wind turbine gear boxes or 

electronic control can be used. 

An AC-DC-AC converter is included in the induction 

generator rotor circuit. The power electronic 

converters need only be rated to handle a fraction 

of the total power –the rotor power – typically 

about 30% nominal generator power. Therefore, 

the losses in the power electronic converter can be 

reduced, compared to a system where the converter 

has to handle the entire power, and the system cost 

is lower due to the partially-rated power electronics. 

This chapter will introduce the basic features and 

normal operation of DFIG systems for wind power 

applications basing the description on the standard 

induction generator. Different aspects that will 

be described include their variable-speed feature, 

power converters and their associated control 

systems, and application issues.

Control and operation of DFIG systems during 

network unbalance were studied in [8]–[11].

However, in [8] and [9], the control and operation 

of the generator itself was not addressed, and the 

focus was on controlling the grid side converter 

to provide similar functions as a STATCOM [12]. 

In [10], control of DFIG for compensating torque 
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ABSTARACT 

           Nowaday’s electricity is most needed facility for the 
human being. All the conventional energy resources are 

depleting day by day. So we have to shift from conventional to 

non-conventional energy resources. In this the combination 

of two energy resources is takes place i.e. solar energy. This 

process reviles the sustainable energy resources without 

damaging the nature. We can give uninterrupted power by 

using solar energy system. Basically this system involves the 

integration of two energy system that will give continous 

power. Solar panels are used for converting solar energy and 

are used for converting solar energy into electricity. This 

electrical power can utilize for various purpose. Generation of 

electricity will be takes place at affordable cost. This paper 

deals with the generation of electricity by using solar energy 

sources which leads to generate electricity with affordable 

cost without damaging the naturebalance.In this output can 

be calculated in the solar power measurement. 

 

Index Terms- electricity, solar energy, solar power 

 

I INTRODUCTION 

        Electricity is most needed for our day to day life. There 
are two ways of electricity generation 
eitherbyconventionalenergy resources or by non-
conventionalenergyresources.Electrical energy demand increases 
in word so tofulfilldemandwe have to generate electrical energy. 
Now aday‘selectricalenergy is generated by the conventional 
energyresourceslikecoal, diesel, and nuclear etc. The main 
drawback ofthesesourcesis that it produces waste like ash in coal 
powerplant,nuclearwaste in nuclear power plant and taking care 
of thiswastageisvery costly. And it also damages he nature. The 
nuclearwasteisvery harmful to human being 
also.Theconventional energy sources are depleting day by day. 
Soon it willbecompletelyvanishes from the earth so we have to 
find anotherwaytogenerate electricity. The new source should 

bereliable, pollution free and economical. The non-
conventionalenergyresourcesshould be good alternative energy 
resources for the conventional energy resources. There are many 
non-conventional energy resources like geothermal, tidal, wind, 
solar etc. the tidal energy has drawbacks like it can only 
implemented on seashores. While geothermal energy needs very 
lager step to extract from earth. Solar and wind are easily 
available in allcondition. The non-conventional energy resources 
like solar, wind can be good alternative source. Solar energy has 
produce electrical energy in day time and summer season so we 
produced high level of power. Any season.  Thisresource so 
helpful to peak time power demands is reduced to this power 
source. That any other one of source fails this source will keep 
generating to maintain to fulfill the electric energy 
inElectricity. And in good weather condition we can use solar 
sources combine. 

 

II. SOLARENERGY RADIATION 

Solar energy is that energy which is gets by the radiation 
of the sun. Solar energy is present on the earth continuously 
and in abundant manner. Solar energy is freely available. It 
doesn‘t produce any gases that mean it is pollution free. It is 
affordable in cost. It has low maintenance cost. Only problem 
with solar system it cannot produce energy in bad weather 
condition. But it has greater efficiency than other energy 
sources. It only need initial investment. It has long life span 
and has lower emission. 

Solar energy has drawback that itcouldnotproduce 

electrical energy in rainy and cloudy season. 

 

DESIGN OF SOLAR ENERGYSYSTEM 

For design of the solar energy system we need to find 
the data as follows 
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ABSTRACT : In our ecosystem mostly 

Gasoline engine cars are used by the Homosapiens 

which have high cost of refueling that cause 

emission of Greenhouse gases. Nowadays we face 

problem of dwindling fuel resources  for vehicles. 

In order to reduce the automotive emission we 

switchover from conventional energy to renewable 

energy. Dwindling fuel resource is the foremost 

reason to switchover hybrid electric vehicles from 

gasoline vehicles. This project Electric Cars is the 

way to alter the energy source. Electric Vehicles 

uses the VLSRA battery of 12V,33 amps for storing 

the energy that provides power to the motor. If the 

battery is charged fully the vehicle can run up to 

four hours. The vehicle is vary out of a Maruthi 

Omni Vehicle. The integrated circuit consists of 

solar module, buck-boost converter, charge 

controller, battery, driver circuit and motor rating 

3HP,48V,2500W,3000rpm. This work is more 

beneficial in generating zero pollution, zero noise 

effect and fuel consumption. It is frequently 

engaged due to maintenance less. 

I. INTRODUCTION 

The fossil fuels such as petrol and 

diesel are very expensive way to be extracted 

andutility. The major problem is green house 

effect caused due to this inflaming of fossil 

fuels where populous amount of CO2 will be 

discharge which  cause of several  problem. 

Solar vehicles depend on PV cells to convert 

light into electricity directly to drive the 

differential engine. The Solar Electric Car 

using solar system contains the solar panel, 

differential DC  motor, charge controller, 

batteries, solenoid control, step down 

transformer, additional brushes and diode 

rectifier unit. A zero emission solar 

electricvehicle is governed by 

Photovoltaic/Electric Supply  bymeans of solar 

panel and AC supply with storage of energy in 

batteries [1].The PV array has a particular 

predicate characteristic that can supply the 

maximum power to the load which is 

commonly called Maximum Power Point 

(MPP). To advance theability of the PV 

system, the MPP has to be wake and followed 

by rule the PV compartment to work at MPP 

operant voltage point, thus optimizing the 

performance of the electricity [2]. 

In order to make the vehicle move 

under light power consumption the sketch was 

conceived from point of view of a high ability, 

light high efficiency, and firm and stable 

transport with reduced costs and zero emission 

in its operation in the obtaining energy [3]. 

The vehicle is geld out of a ‗Maruti Omni‘ by 
replacing its skill with a 3HP, 24V differential 

DC automobile. The electric supply to the 

engine is obtained from a battery set of 12v, 

33A. Two panel each with a rating of 

300Watts are attached to the top of the vehicle 

to grab the panelalignment  and then it is 

controlled with the help of controller. This is 

used as a main source of energy to charge the 

battery. The household electric supply of 230V 

is reduced with a step down transformer to 

24V and then it is converted it to DC with a 

rectifying unit to charge the battery. This is 

used as a backup source or auxiliary of energy 

to charge the battery. The Vehicle can be 

controlled and can matchup a speed of 

45km/hr. 

II. SYSTEM CONFIGURATION AND 

OVERVIEW 

In this paper the configuration of the Solar 

Electric Vehicle system are composed by solar 

mailto:5elakkiyaponnusamypec@paavai.edu.in
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ABSTRACT 

Our project is related with the design and 

fabrication of multiple input voltage controllers for 

renewable energy resources. The demand of 

renewable energy sources is increasing day by day 

because of the shortage of conventional energy 

resources and due to its several benefits and 

applications also renewable energy sources are clean 

and they are not harmful for our environment. Most 

of the electrical systems are supplied with one kind of 

energy source; we will design multiple input voltage 

controllers which take input from different renewable 

energy resources at same time and regulate the input 

voltage. The multiple input voltage controller is like a 

DC-DC converter which actually works as the step 

up or boost converter. 

I INTRODUCTION 

Design of multiple input charge controller is 
an efficient voltage conversion system for multiple 
inputs and combine output. Objective is designing of 
a system to extract multiple resources without mixing 
them with each other. Firstly it is Designed and 
Simulated in software like Proteus, MATLAB, code-
Vision, Micro-C and then finally demonstrated in 
hardware form. This will include the design of a 
charge controller with variable frequency and 
variable duty cycle. Potential customers of this 
project could be individuals and organizations opting 
to implement hybrid renewable energy sources to 
feed a single load. This hardware is quite useful to 
operate household and industrial electronic devices 
directly from renewable energy sources eliminating 
converter losses of household and industrial 

electronic devices. 

II CONTENTS 

1. Block diagram of multiple input charge 
controller 

2. Multiple input charge controller 
3. Applications of  n multiple input charge 

controller 

4. Scope of multiple input charge controller 
5. Selection multiple input charge controller 
6. Working of multiple input charge controller 
7. Components of multiple input charge 

controller 
8. Inverter circuit of multiple input charge 

controller 
9. Circuit diagram of multiple input charge 

controller 

III BLOCK DIAGRAM OF MULTIPLE INPUT 

CHARGE CONTROLLER 

                  This block diagram represents that the 
multiple inputs can be formed from renewable 
sources like batteries, wind mills and solar array etc. 
Furthermore their outputs are combined through a 

DC-DC converter and then this output is fed to load. 

 

                                  Block diagram 

IV MULTIPLE INPUT CHARGE 

CONTROLLER 

First we will design DC-AC converter which 
takes DC input from the renewable energy resources, 
then we will convert this DC input into AC through 
H-BRIDGE and use a transformer to provide 
isolation between input and output circuits and to 
step up the voltage level according to our demand, 
and we will be changing the duty cycle as well as 
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ABSTRACT  
 

The hybid vechicle technology and it is integration 

into participation. The encompassing beginning makeup for 

the project was weather hybrid experience the expectation 

for environmental benefits suggested by many societies. 

Research was done is the areas of types of hybrids, 

consumer trends and the futures of hybrid technology. 

Hybrid production and effectiveness data were analyzed to 

consider the technical aspects of the technology. A gather 

group of people who newly bought motor car, both hybrids 

and non-hybrid‘s, expose what consumer for in their 
vehicle. Analyses of the particular in hybrid technology 

favor regulate how feasible extensive alternator to hybrid 

would be in tomorrow. With all information taken into 

description, we extend that hybrid have several drawback 

that offset their full efficiency. Their higher price both 

transfer consumers away and make the vehicles a less 

alternative saving investment. Energy efficient process 

techniques need to be upgraded before the advanced 

materials in hybrids can prevents to their clean image. 

Widespread change to advanced hybrid technology is not 

practicable option in the near tomorrow because of both 

cost and the limited amount of hybrid on the road today. 

Overall hybrid technology has a lot of potential in the 

distant future, but as for right now they are not a significant 

improvement over today combustion engine. 

 

1 INTRODUCTION     
As the time being and technology support to 

develop the increasing presence of global warming and 
irreversible climate change attract increasing prefect 
concern from the global pollution. earth‘s climate source to 
transform, show by the frequent severe storms the active 
shrinking of polar freeze crown and highland glaciers, the 
increased amount of flooding in coastal areas, and longer 
droughts in hard layouts of the world. There are large holes 
in the ozone layer of the earth atmosphere and smog level 
are ever growing, guidance to reduced information quality2.  
It is accurate that natural causes as geothermal vents and 
volcanic hotspots are the part of the complete warming 
proposition but many of the effect are still begin the high 
quantities of greenhouse full that the world‘s population has 
generator in the by few centuries. It has only been within 
the past few decades that common place participation has 
absolutely taken consideration of these chances and decided 
that something necessary to develop if the global warming 

projection is to be down or ever slow this point in time. 
Countries around the working drastically decrease C02 
emission as well as other harmful environment pollutants.  
Everything from cars and industries to livestock and check 
over are being learned and arrange with plans of 
minimizing pollution level.  

Amongst the most observable producers of these 
pollution are automobiles, which are almost exclusively 
powered by intrinsic combustion engines and flow out 
unhealthy emissions. Cars and trucks are answerable for 
almost 25% of C02 issue, and other greater transmission 
methods recital for another 12.3% with a global population 
in 1 of six billion, and over 50% of whom reside in polite 
areas and builds on transmission to contribute to society. In 
the opinion of many, cars are a large contributor to polite 
pollution even and, in the bigger detail global warming.  
With large quantities of cars on the road today, pure 
burning engines are quickly becoming target of world-
global warming fault. Internal combustion engine estimate 
for a lot of the pollution problems but the conclusion still 
stand as to what system will drive the next wave of 
automotive vehicles one moving choice to the world‘s 
resting on standard combustion engine vehicles are hybrid 
cars. Hybrids, preference their name hint, car vehicles that 
utilize multiple of fuel to government their engines.  

In the extraction of modern hybrids, cars are 
powered by a combination of traditional gas energy and the 
increase of an electric motor. In this number of hybrid 
engine the combustion engine is used at high performance 
for long distances, such as the path, and the electric engine 
at light acceleration and short duration, such as in urban  
areas. By associated alternative energy drive trains into 
vehicles that also use combustion engines, while drive they 
are not completely well-clean, just cleaner than gasoline 
motor. This enables hybrid cars to have the powerful to 
segue into new technologies that admit precisely on 
alternate firing source. Just as hybrid engine are still being 
improved, alternate fuel based technologies are making 
advance emends as well.  

The Automotive society are currently in 
production of closely electric cars along with along with 
many more designs that are still in the prototype stages 
alternative fuels, such as hydrogen natural gas and bio 
diesel are largely planned and explored in expect of 
widespread feature implementation into society however, 
many of these alternative fuels Wii require far too many 
resources worlds. Population to fully convert to within the 
near future, if at all; fuel cells would require a complete 
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ABSTRACT  

This paper proposed on 

ELECTRICALVECHICLE technology and it is 

integration into participation. The encompassing 

beginning makeup for the project was weather 

experience the expectation for environmental benefits 

suggested by many society. Research was done in the 

areas of types of hybrid, consumer trends and the 

futures of hybrid technology. Hybrid production and 

effectiveness data were analyzed to consider the 

technical aspects of the technology. A gather group 

of people who newly bought motor car, both 

hybridand non-hybrid‘s, expose what consumer for in 

their vehicle. Analysis of the particular in technology 

favor to regulate how feasible extensive alternator to 

hybrid would be in tomorrow. With all information 

taken into description, we extend that hybrid have 

several drawback that offset their full efficiency. 

Their higher price to transfer consumers away and 

make the vehicles a less alternative saving 

investment. Energy efficient process techniques need 

to be upgraded before the advanced materials in 

hybrids can prevents to their clean image. 

Widespread change to advanced hybrid technology is 

not practicable option in the near tomorrow because 

of both cost and the limited amount of hybrid on the 

road today. Overall hybrid technology has a lot of 

potential in the distant future, but as for right now 

they are not a significant improvement over today 

combustion engine. 

 

1.1 INTRODUCTION   

As the time being and technology support to 
develop the increasing presence of global 
warming and irreversible climate change 
attract increasing prefect concern from the 
global pollution. earth‘s climate source to 
transform, show by the frequent severe 
storms the active shrinking of polar freeze 
crown and highland glaciers, the increased 
amount of flooding in coastal areas, and 
longer droughts in hard layouts of the world. 
There are large holes in the ozone layer of 

the earth atmosphere and smog level are 
ever growing, guidance to reduced 
information quality. It is accurate that 
natural causes as geothermal vents and 
volcanic hotspots are the part of the 
complete warming proposition but many of 
the effect are still a begin the high quantities 
of greenhouse full that the world‘s 
population has generator in the by few 
centuries. It has only been within the past 
few decades that common place 
participation has absolutely taken 
consideration of these chance and decided 
that something necessary to develop if the 
global warming projection is to be down or 
ever slow this point in time. Countries 
around these are working drastically 
decrease C02 emission as well as other 
harmful environment pollutants.  Everything 
from cars and industries to livestock and 
check over are being learned and arrange 
with plans of minimizing pollution level.  
Our goal was to investigate the overall effect 
on the surrounding due to electric cars when 
compared to their competition. By 
comparing their manufacturing processes, 
their duty in present society, and consumer 
behavior towards them, we near a better 
understanding or electric vehicles and their 
effect on the environment. The result of 
analyzing the full life of a car, both from 
technical and consumer standpoints load a 
better approach with future change from 
combustion engine to never proportion 
system this paper includes our conclusions 
on how to best approach the future of 
electric cars both economically and 
resourcefully, and also gives our final 
verdict on the efficiency of the electric car, 
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Abstract—HVDC technology is enabling widespread use of offshore 

wind. Voltage-source converter-based-HVDC system has numerous 

advantages but most of VSCs are defenseless against dc-side faults, 

such as two-level VSCs, three-level VSCs and half-bridge modular 

multilevel converters. The Buck-Boost inverter-based-HVDC system has 

a means toovercome the limitations of the classical VSC-HVDC 

systems. BBI-HVDC system provides independent active and reactive 

power control in both directions. Performance of various types of 

HVDC converters like two-level VSI, three-level-VSI, half bridge 

modular multilevel converter, full bridge modular multilevel converter 

with buck-boost inverter are compared with simulation. Compared to 

other converters BBI has better performance in HVDC transmission 

system analysis.  The analysis is based on the operation with 

immediately blocking of the IGBTs and source side tripping at the 

instant that the fault occurs. In BBI-HVDC system control of current 

despite the collapse of dc bus voltage is obtained. To improve the 

dynamic performance of BBI and to achieve complete blocking 

capability between ac grid and dc side faults the sliding mode 

controller is used. The BBI performance during normal and fault 

condition are observed in HVDC inverter side with grid system. 

Keywords—Voltage-Source Converter, Buck-Boost Inverter, PQ 

Controller, Sliding Mode Controller, THD, Fault condition. 

INTRODUCTION 

            The VSC-HVDC converters of two-level inverter, three-level 
inverter, modular multilevel converter are used in this project to see 
their performance in HVDC [1]. Conventional voltage source 
converters (VSC) suffer from losses and are susceptible to faults, 
especially on the DC side. A new hybrid topology of multi-level 
converters provides the advantages of half-bridge multi-level 
converters as low distortion and low losses and of full H-bridge 
converters has mainly DC-side fault blocking capability [3]. In this 
topology, two stacks of H-bridge cells alternate between switching in 
and out of the circuit to construct the converter phase voltage using 
director switches composed of a number of IGBTs in series. The 
resulting converter generates AC current with low harmonic content 
and with low loss. Furthermore, the converter is still very responsive to 
faults. Analysis suggests that the topology is highly promising for a 
wide range of VSC applications. Simulations demonstrate good 

performance, including the capability of the converter to provide 
reactive power during severe abnormal conditions, even during a pole-
to-pole DC-side fault [4]-[5]. The topology emerges as a good 
candidate for multi-terminal DC grids where the converter not only 
isolates a DC fault but also can offer support to the AC grid during the 
fault period. This may play a vital role in the evolution of future DC 
grids. After theVSC-HVDC in this project new BBI-based HVDC been 
introduced to check its performance in HVDC transmission system.The 
BBI-HVDC is explained in detailed here.  
Comparison between various types of HVDC converters with Buck-
Boost Inverter is the main objective of this paper. BBI should deliver 
the low THD level in the simulation results. The performance of BBI 
during normal and fault condition is checked [6]. 

HVDC CONVERTERS 

Two-Level Inveretr 

         Three phase inverter is shown in fig.1 each switch conducts for 
180º per cycle. IGBT pair in each arm i.e. T1, T4; T3, T6; and T5, T2 
are turned on with a time interval of 180º. It means that T1 conducts 
for 180º and T4 conducts for next 180º of cycle. IGBT in the upper 
group conduct at an interval of 120º. It implies that if T1 is fired 
atωt=0º, then T3 must be fired at ωt=120º and T5 atωt=240º. The 
firing angles are same for lower group of IGBTs. In every step of 60º 
duration only three IGBTs are conducting one from upper group and 
two from lower group or two from the upper group and one from the 
lower group.  
 

 

Fig. 1. Two-Level Inverter 

Three-Level inverter 
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ABSTRACT 

 Solar energy is the renewable energy. It can be used 

for generate power by solar thermal conversion and solar 

electric conversion. Solar power can be integrated into the 

grid by the help of Battery Energy Storage System. The output 

of a grid tied solar power generation which is a distributed 

resource can change very quickly. Real and reactive power 

can be absorbed and delivered by the photovoltaic systems 

with very few response times. Solar Panel of 250 watts is 

considered andthe battery capacity decreases by the increasing 

charging times and the increasing terminal voltage difference 

causes the inaccurate measurement of the capacity of battery. 

PV modules and back up battery are connected to a DC link 

through DC- AC converter. 

Key words- Power Inverters, PCS, Solar panel, Converter 

I INTRODUCTION 
 Among all renewable energy resources, energy 
harvesting from the solar photovoltaic system is the most 
essential and suitable way. The major challenge nowadays is to 
store the excess energy when the demand is low, and reuse this 
energy later or when needed. This energy can be stored in a 
Storage unit called Battery. Power from grid connected solar 
PV units is generated in the form of few KW to several MW. 
Grid connected solar PV  
dramatically changes the load profile of an electric utility 
customer. The widespread adoption of solar power generation 
posses significant challenges both in transient and steady state 
operation. This application is Valuable for both voltage and 
frequency regulation and also serving as a backup supply during 
system faults or unavailability of renewable energy. Many 
countries are implementing PV solar panels as they are a clean 
and sustainable source to meet their power demands. However, 
the grid connected PV unit without energy storage unit can 
affect the utility grid in a negative manner due to the 
intermittent nature of PV. In order to solve this problem, 
integration of energy storage system to level the output power 
of PV is necessary. 
 

II PROPOSED SYSTEM 

A Solar Energy System is sometimes referred to as an 
Alternative Energy System. And while that's true, wind, 
geothermal, and hydro systems are also alternative energy 

sources. We focus primarily on Solar and will therefore simply 
use the phrase Solar Energy System or Solar Power System. It 
will need one or more Solar Panels, a Charger Controller, a 
Power Inverter, and of course, Batteries.  

 
A. BASICS OF ENERGY STORAGE 
 The one-line diagram of a Battery Energy Storage 
System (BESS) is represented as follows. The BESS is 
connected to grid via circuit Breaker (CB). A step down 
transformer is connected to reduce the voltage to the required 
GRID Breaker Transformer Power conversion system level of 
voltage for the PCS (power Conversion System). The four 
quadrant power conversion between the ac and dc system can 
be provided by the power conversion system (PCS). The status 
of the battery can be monitored by the BMS (Battery 
Management System) which is included by the protection and 
control of the battery. 
B. STORAGE FOR ENERGY INTEGRATION 

 Electrical energy in an ac system cannot be stored 
directly. Energy can be stored by converting the ac into dc and 
storing it electromagnetically, electrochemically, kinetically or 
as potential energy. Energy storage technology usually includes 
a power conversion unit for conversion of energy. 
Energy storage depends upon two factors i.e. 
i) Amount of energy thatcan be stored in the device.  
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ABSTRACT 

 
Nowadays BLDC machines electrically satisfying as 

a core conformation Electrical engineering .This 

paper deliver the analysis of dissimilar parameters 

which are direct to run the Brushless Direct Current 

(BLDC) motor at surpass speed. Various BLDC 

motor parameters have been analyzed in modern 

years due to growing demand precede to further 

innovations. The active characteristics of BLDC 

motor (speed and torque) and as well as current and 

voltages are gently observed and analyzed by using 

intelligent controller and MATLAB/SIMULINK. A 

simple algorithm is used to calculate motor speed 

incidentally by the software. Finally analysis has 

been designed on the basis of characteristics of stator 

currents, rotor speed and electromagnetic torque. 

The modeling of intelligent controller and simulation 

of BLDC motor is done using MATLAB/SIMULINK. 

From these results, it yield the predictability of a new 

system that increase the convenience to the require. 

The study Pointouts the paucity that has to be better. 

The preamble of a sophisticated coordination can 

overcome this and will be talented to afford a finest 

recital to our electrical engineering. 

 

I      INTRODUCTION 

 
Predictable DC motors have many properties such as 
high efficiency and narrow torque-speed 
characteristics. The control of DC motor is also 
harmless and does not need much composite 
hardware. However, the chief drawback of the dc 
motor is the necessity of fixed maintenance. The 
Brushes of the mechanical commutator eventually 
wear out and need to be refund. The mechanical 
commutator has other undesirable effects such as 
sparks, acoustic noise and carbon particles coming 
from the brushes. With sharp developments in power 
electronics, power semiconductor technologies, 
modern control theory for motors and manufacturing 
technology for high performance magnetic materials, 
the Brushless DC (BLDC) motors have been widely 
used in many applications. BLDC Motor have many 

benefit over conventional DC motors like: Long 
operating life, High dynamic response, High 
efficiency, Better Speed vs. Torque characteristic, 
Noiseless operation ,Higher speed range and Higher  
Torque-Weight ratio. Due to high power to weight 
rate, high torque, excellent dynamic control for 
changeable speed applications, withdrawal of brushes 
and commutator make Brushless DC (BLDC) motor 
[1], best option for high performance applications.  
 
Due to the withdrawal of brushes and commutator 
there is no Problem of mechanical wear of the 
shifting parts [2], [3]. As well, better heat dissipation 
property and capacity to work at high speeds [4-5] 
make them top-sawyer to the conventional dc 
machine. However, the BLDC motor constitutes a 
more difficult problem than its brushed counterpart in 
terms of modelling and control system design due to 
its several-input nature and conjugated nonlinear 
dynamics. Due to the simplicity in their control, 
Permanent-magnet brushless dc motors are more 
accepted and necessity in high-performance 
applications. A BLDC Motor is a permanent magnet 
synchronous motor that uses position detectors and 
an inverter to control the armature currents. Its 
armature is in the stator and the magnets are on the 
rotor and its operating characteristic favor those of a 
DC motor [1]. Instead of worn a mechanical 
commutator as in the conventional DC Motor [2-3], 
the BLDC motor engage electronic commutation 
which makes it a virtually maintenance free. The 
BLDC motor is driven by DC voltage but current 
commutation is done by solid-state switches. The 
commutation instants are resolved by the rotor 
position and the position of the rotor is resolute either 
by position sensors like Hall sensor, position encoder 
and resolver etc [1].or by sensorless techniques. 
There are two main types of BLDC Motors: 
Trapezoidal type and Sinusoidal type. The 
trapezoidal motor is a more pleasing alternative for 
most applications due to its easiness,lower price and 
higher efficiency. Here State-Space based trapezoidal 
back emf motor has been taken for modelling and 
simulation in MATLAB/SIMULINK[11]. 
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ABSTRACT 

We converse a cost-effective four- wheeled robot 

having an Arduino UNO microcontroller and  the android 

phone. Surveillance robots typically consist of a video camera, 

a GPS module, and GSM receiver, DTMF (Dual Tone Multi 

Frequency). Android mobile operated with excellent hardware 

satiate the above necessarily. This can be used to advantage 

through APIs (Application Programming Interfaces) prepare 

for the android at work(predicate) system. The robot can be 

controlled remotely from a PC through the internet and smart 

phone interface residing on the robot. To capture and achieve 

the real measure video from the robot, the inbuilt camera input 

of the mobile is utilized. The robot can be checksupported on 

optic feedback from the smart phone for lively video captures. 

Our idea is to make a robot to tackle the hostage condition 

which cannot be ansate by human being. Robotic system can 

complete many defense function  more effectively than humans. 

The keil micro software vision necessity for writing Assembly 

level  languagecode to the robot and for change the hex files to 

microcontroller. A robot is a significant artificial remedy. It is 

mainly an electromechanical machine which is by data 

processor, mobile programming and can capable to do the 

work on its own. Conventionally wireless communication to 

robot which custom RF revolution, which have drawbacks of 

limitedoperationexamine due to low frequency range. The 

usage of smart phone instead of RF remotes can defeated this 

confinement.  

Key words- Surveillance robot, Android, DTMF module,  

Arduino,  video streaming. 

INTRODUCTION 

 A robot is a likely artificial remedy. It is commonly an 

electromechanical outfit which is by computer, mobile scheme and can 

powerful to do the task on its own. Conventionally wireless instruction 

robot practice RF revolution, which have drawbacks of limited applied 

range due to sensiblehostrange. The usage of mobile phones thesame 

of RF remotes can conquered this limitation. Here is a smart call which 

can be controlled by second-hand PC. The smartphone can capture 

audio and video information from the various environments and can be 

give to a remote station DTMF signal. This robotic technology has 

been plan in such a way that it can fulfill all the needs of armed lard 

and also personal assertion. The DTMF technology is custom to 

control the robot, the range of robot communication is not limited and 

it just dependon the network of portable and in present scenario, the 

movableflexure is everywhere. 

The robotic vehicleis undeviating by wireless network 

system using DTMF technology. Arduino UNO ATmega328 is used to 

control all operations. According to the button pressed on the 

transmitting smart phone, the robot will move. But if any obstacle is 

sensed by the robot it will change its command or it will stop. Smart 

phone come equipped with the required features such as a GPS 

module, a high resolution camera and internet connectivity. By second-

hand the APIs (Application Programming Interfaces) provide, we can 

readilyinscribe apps in a noblejustcommunicationprobably C, C++ 

without the complication of writing driver outline. Thus, it is our aim 

to build a plentifully-featured surveillance robot using  

gracefullyusable Android phone, which can be remotely check over the 

internet. 

 

BLOCK DIAGRAM 

The block diagram consists of the robot and laptop to view 

the pictures captured through the smart phone.   

 

CONSTRUCTION 



 

466 

 

 

HYBRID INTEGRATED SOLAR AND 

WIND POWERGENERATION SYSTEM 

FOR REMOTE AREAS  
M.Sudhakaran1V.K.Chandru2 M.Gokulrajan3R.Anupriyankal4 ,S.Rathinavel5 

12 3 4UG Student, Paavai Engineering College, Tamilnadu  
5Assistant Professor, Paavai Engineering College, Tamilnadu 

    5rathinavelselvarajpec@paavai.edu.in 
ABSTRACT: Now a day‘s electricity is most 
essential facility for the human being. One of the 

primary needs for socio-economic improvement in 

any nation in the world is the provision of reliable 

electricity supply systems. This work is a 

improvement of an indigenous technology hybrid 

Solar -Wind Power system that harnesses the 

renewable energies in Sun and Wind to generate 

electricity. Here, electric DC energies produced from 

photovoltaic and wind turbine systems are 

transported to a DC disconnect energy Mix 

controller.  The controller is bidirectional connected 

to a DC-AC float charging-inverter system that 

provides charging current to a heavy duty storage 

bank of Battery and at the same time produces 

inverted AC power to AC loads. All the conventional 

energy resources are depleting day by day. So we 

have to shift from conventional to non-conventional 

energy resources. In this the combination of two 

energy resources is takes place i.e. wind and solar 

energy. This process reviles the sustainable energy 

resources without damaging the nature. We can give 

uninterrupted power by using hybrid energy system. 

Basically this system involves the integration of two 

energy system that will give continuous power. Solar 

panels are used for converting solar energy and wind 

turbines are used for converting wind energy into 

electricity. This electrical power can utilize for 

various purpose. Generation of electricity will be 

takes place at affordable cost. This paper deals with 

the generation of electricity by using two sources 

combine which leads to generate electricity with 

affordable cost without damaging the nature balance 

and essential for information communication 

technology infrastructure and people in rural 

communities. 

 

Key words- electricity, hybrid, solar, power, wind, 

Socio –Economic development, Hybrid system, Solar 

and Wind Power, remote areas 

 

I      INTRODUCTION 

 

One of the primary needs for socio-economic 

improvement in any nation in the world is the 

condition of reliable electricity supply systems. In 

Nigeria, the low level of electricity generation in 

Nigeria from conventional fossil fuel, has been the 

major restraint to rapid socio-economic development 

especially in rural communities. Electricity is most 

needed for our day to day life. There are two ways of 

electricity generation either by conventional energy 

resources or by non-conventional energy resources. 

Electrical energy demand increases in word so to 

fulfill demand we have to generate electrical energy. 

Now a day‘s electrical energy is generated by the 
conventional energy resources like coal, diesel, and 

nuclear etc. The main drawback of these sources is 

that it produces waste like ash in coal power plant, 

nuclear waste in nuclear power plant and taking care 

of this wastage is very costly. And it also damages he 

nature. The nuclear waste is very harmful to human 

being also. The conventional energy resources are 

depleting day by day. Soon it will be completely 

vanishes from the earth so we have to find another 

way to generate electricity. The new source should be 

reliable, effluence free and economical. The non-

conventional energy resources should be good 

alternative energy resources for the conventional 

energy resources. There are many non-conventional 

energy resources like geothermal, tidal, wind, solar 

etc. the tidal energy has drawbacks like it can only 

implemented on sea shores. While geothermal energy 

needs very lager step to extract heat from earth. Solar 

and wind are easily available in all condition. The 

non-conventional energy resources like solar, wind 

can be good alternative source. Solar energy has 

drawback that it could not produce electrical energy 

in rainy and cloudy season so we need to overcome 

this drawback we can use two energy resources so 

that any one of source fails other source will keep 
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Abstract: The force observation of Electric Vehicle is the 

need of skill of accumulation sufficient Life to race the 

vehicle for extensive time. The energy storage quickness 

of battery used in electric vehicle is very low when 

compare to specified fuels interest in recent 

automobiles. The conduct, completion and efficiency of 

motor driven electrifying vehicles are much correct than 

agent driven vehicles, at the same time electric vehicles 

are very much environment approving.Still electric 

vehicles are falling behind in the automobile industries 

because of the question of tankage of energy. This 

paper is supported on the concept of fill the batteries of 

thermoelectric vehicle when it is in motion or dash.This 

may be done by using the energy of govern which is 

origin by the relative point between the Vehicle and the 

coil ambientit. Wind turbines can be mounted on the 

strength structure of the Vehicle to generate electricity 

in such ainterval that it must not create any newattract 

force (rather than the existent drag force due to 

frontextent and Shaft friction) upon the vehicle. An 

elaborate aerodynamic analysis of the structure of the 

vehicle along with the slide pattern and absorb turbine 

is instant in the paper.  

 

Introduction:When a Vehicle moves it seerencircle 

resistance which are categorized in two 

distinctformality- frictional confection and form 

boiler plate. Frictional drag issue due to viscosity of 

publicity and formality drag spring due to change of 

opening pressure in the front and rear side of the 

Vehicle [1]. As the vehicle induce serious, it lefts the 

opening speed behind. A confusion or noiseappoint 

on the wind when a vehicle disturb through it. If 

motionless wind turbines are placed near the road 

then Life can be extracted from the regulate stream 

generated due to the emotion of the vehicle. Such 

consider had been carried out in University of 

Arizona by a group of students.If it is option to 

capture those wind flood within the Vehicle itself 

then it can be used to take back some of energy that 

has been habit to overcome the configuration drag 

(aerodynamic spoil) of the vehicle. If this twist 

energy is used to essence some power in such a street 

that it does not make any composing of force or 

thrust opposite to the clew of the propulsion of the 

Vehicle, then this gained energy can be worth to 

produce electricity to charge up the battery of the 

electric vehicle itself. At the same time draw can be 

expected to be reduced by excessively this 

information to the establish side (Low crushing side) 

of the Vehicle. Air flow smooth over the person of 

the vehicle cannot begin into the rear side due to spin 

shedding [1]. If air flow arepermit to passage in this 

sphere by any low, then the formality drag will be 

lessen by some amount and at the same delay it may 

be possible to generate electricity using the dynamic 

strength of refer. Several studies had been comprise 

out in this room but none of them are proved to be 

scientific. During the Second World War, regulate 

turbines are usage in wedge to charge up the batteries 

when they balanceresting and dip in the water. At 

instant it is also common to use turbines in ships, 

camper and vehicles when they are parked. But to 

split courage from a running Vehicle is quite cross as 

the turbine will execute as a load for the vehicle 

Most of the meanprove that the turbines are position 

over the vehicle roof without considering the reality 

that it will command an additional load for the 

vehicle and on the other agent no extent had been 

taken to take it. A show byRory Handel and Maxx 
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 ABSTRACT 
The demand for renewable generation has increased 

significantly over the past years because of the 

considerations on fossil fuel shortage and greenhouse 

effect. Among various types of renewable generation, 

photovoltaic generation, wind generation, and fuel cells 

have been widely utilized. the power density of dual-buck 

converters needs to be improved, as well as the conversion 

efficiency. In this paper, the detailed derivation process of 

two five-level full-bridge topology generation rules are 

presented and explained. One is the combination of a 

conventional three-level full-bridge inverter, a two-level 

capacitive voltage divider, and a neutral point clamped 

branch. The other method is to combine a three-level 

half-bridge inverter and a two-level half-bridge inverter. 

The power device losses of the three-level DBFBI 

topology and five-level DBFBI topologies, with different 

switching frequencies, are calculated and compared. Both 

the relationship between the neutral point potential self-

balancing and the modulation index of inverters are 

revealed. Furthermore, in order to enhance the reliability 

of existing five-level DBFBI topologies, an extended five-

level DBFBI topology generation method is proposed. 

 
Index Terms—Dual-buck inverter, efficiency, grid-tied 

inverter, multilevel 

I. INTRODUCTION 

Power MOSFETs have some attractive advantages, 
such as fast switching, low switching loss, and 
resistive conduction voltage drop. The switching 
frequency of the power converters using MOSFETs 
can be higher than that of the power converters using 
insulated-gate bipolar transistors (IGBTs), which 
benefits for reducing current ripples and the size of 
passive components. However, since the reverse 

recovery characteristic of the body diodes is poor, 
power MOSFETs cannot be used in conventional H-
bridge inverters. In order to utilize the advantages of 
MOSFETs, soft-switching techniques are adopted 
conventionally. However, additional auxiliary 
switches, passive components, and more gate driving 
circuits are required in the soft-switching inverter, 
which lowers the reliability and increases the cost 
and complexity. In dual-buck inverters, no reverse 
recovery problem occurs in the freewheeling mode, 
since the independent freewheeling diode has 
excellent reverse recovery characteristic. In addition, 
power MOSFETs are used in dual-buck inverters. 
Therefore, the converter. Hence, the power density of 
conventional two-level and three-level dual-buck 
inverters needs to be improved. The multilevel 
technique is an effective way to achieve high power 
density. However, the number of power switches 
used in the dual-buck inverter is an attractive solution 
to achieve high efficiency for low-power grid-
connected applications. Two filter inductors are 
required in single-phase dual-buck inverters, and both 
of the inductors are operating at each half cycle of the 
utility grid alternately, which increases the size and 
weight of multilevel inverter is more than that used in 
the conventional half-bridge and full-bridge inverters. 
Moreover, its control circuit is much more 
complicated. Thus, the tradeoff between the 
performance and the hardware cost should be 
considered in the design of multilevel inverters A 
five-level H-bridge inverter topology was proposed 
by introducing a neutral point clamped bi-directional 
switch (NPC branch) based on the conventional full-
bridge inverter .Compared with the DNPC five-level 
inverter topology, the FCC five-level inverter 
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ABSTRACT  

The paper contains air pollution controlling and 

monitoring in industries using microcontroller and 

PV cells. The level of pollution has increased with 

times by lot of factors like increased vehicle use, 

industrialization and urbanization which results in 

harmful effects on human being by directly 

affecting health of pollution exposed to it. In order 

to monitor and control quality of air, the device is 

embedded with real-time measurement through 

visualization in Liquid Crystal Display (LCD) 

monitor. In addition, the parameters of the 

environment to be monitored and controlled are 

chosen as temperature, volume of CO, volume of 

CO2 detection of   Leakage of LPG. In this system 

consist of CO, CO2, sensors, Electrostatic 

precipitator and carbon filters. An electrostatic 

precipitator (ESP) is a filtration device that 

removes fine particles, like dust and smoke, from a 

flowing gas using the force of an 

induced electrostatic charge minimally impeding 

the flow of gases through the unit. Carbon 

filtering is a method of filtering that uses a bed of 

activated carbon to remove contaminants and 

impurities using chemical absorption. Each 

particle/granule of carbon provides a large 

surface area/poor structure, allowing 

contaminants the maximum possible exposure to 

the   active sites within the filter media. 

1. INTRODUCTION 

Air pollution is the biggest problem of 

every nation, whether it is developed or 

developing. Health problems have been growing at 

faster rate especially in urban areas of developing 

countries where industrialization and growing 

number of vehicles leads to release of lot of 

gaseous pollutants.[1] Harmful effects of pollution 

include mild allergic reactions such as irritation of 

the throat, eyes and nose :as well as some serious 

problems like bronchitis, heart diseases, 

pneumonia, lung and aggravated asthma [2]The 

rapid growth in development of technology is 

increasing day by day we face challenges like 

pollution, security issues, natural disaster etc. Each 

such sensor node has typically several parts radio 

transceiver with an internal antenna or connection 

to an external antenna, a Microcontroller, an 

electronic circuit for interfacing with the sensors 

and an energy source, usually a battery or an 

embedded form of energy harvesting. 

 There are many opportunities for using 

wireless sensor networks within the industries.[3] 

The system is based on a smart sensor micro 

converter equipped with a network capable 

application processor that downloads the 

pollutants level to a personal computer for further 

processing.[4] A wearable and wireless sensor 

system for Real-time monitoring of toxic 

environmental volatile organic Compound was 

developed. A wireless mesh network based on 

embedded microprocessors consisting of multiple 

sensors and multi shop communication is designed 

to cover a geographic area. [5] The system 

monitors and transmits parameters atmospheric 

environment to a command center.  The outdoor 

air pollution monitoring system using 

microcontroller. The system integrates sensor 

board which employs dust, CO2, temperature and 

humidity sensors. An abstract model of a system 

based on long-range communication was 

proposed. Most of the above air pollution and 

quality monitoring system are based on sensors 

that report the pollutants levels to a server via 

wired modem, access points. In this paper, we 

mailto:5umagovindanpec@paavai.edu.in


Scanned by CamScanner



Sc
an

ne
d 

by
 C

am
Sc

an
ne

r





  
 
 
 
 
 
 

ISBN: 978-93-86256-27-0 1616  

Proceedings of 

6
th

 International & 27
th

 All India Manufacturing Technology, Design and Research Conference 

(AIMTDR-2016) 

College of Engineering, Pune, Maharashtra, INDIA 

December 16-18, 2016 

Electrochemical Micromachining of Inconel 625 Alloy for 
Performance Study 

V. Subburam1, S. Ramesh2, P.N. Mohan Kumar 3 and A. Sr inivasan4 

1,3Department of Mechanical Engineering, Paavai Engineering College, Namakkal–637018, India 
2Department of Mechanical Engineering, KCG College of Technology, Chennai–600097, India 
4Department of Mechanical Engineering, AVS Engineering College, Salem–636003, India 

E-mail: 1v_subburam@yahoo.com, 2ramesh_1968in@yahoo.com, 3mohankm99@yahoo.com, 4srivankumar14@gmail.com 

A R T I C L E  I N F O  A B S T R A C T  

Keywords: 

Inconel-625 Alloy 
Taguchi Design 
Electrochemical Micromachining 
Machining Rate 
Overcut 

 Non- traditional machining techniques using chemical, electrical, thermal, electrochemical energies 
are finding applications in machining hard-to-machine metals and alloys, especially in the 
micromachining domain. Electrochemical Micromachining which can machine any electrically 
conductive material is one of the widely applied methods considering its many inherent favorable 
aspects. However applying electrochemical machining in the micromachining domain is a 
challenging task as it involves a lot of sensitive electrical, thermal, chemical and mechanical factors 
that could individually and also in combination impact the process capability. Research works are 
going on to bring it to economical scale and make it a commercially viable process in the micro 
domain. The present research work involves generating micro holes on a Inconel 625 alloy specimen 
using the micro-ECM setup designed and developed in-house for research purpose with a pulsed 
power supply. Inconel is a high strength, corrosion-resistant and hard alloy which finds application in 
various fields. The major process parameters like applied voltage, duty cycle and electrolyte 
concentration are taken as input parameters for investigation. A stainless steel, conical tipped tool is 
used as cathode and acidified sodium nitrate solution is used as electrolyte. The process parameters 
are varied at three different levels and the experimental design adopted is L9 Orthogonal Array of 
Taguchi design. The process capability is analysed by taking the Machining Rate (operational speed) 
and overcut as performance parameters. The influence of the process parameters over the response 
parameter and also the optimum combination of the selected parameters arrived from the calculations 
are reported. 

 

 

1. Introduction 

The advancements in the development of new materials for 
applications in various fields have warranted research work to 
explore their machinability under various techniques. More so 
in the micro-domain where machining is a difficult task as it 
involves the complexity of many influencing factors. 
Electrochemical machining process is gaining significance in 
the micro-domain due to its favourable output characteristics. 
When this process is employed in the micromachining limit 
(less than 1mm), it is referred to as micro-ECM or 
Electrochemical Micromachining (EMM). The micromachining 
potentials of EMM process have been experimentally 
investigated and the results were promising. Further research 
works have been suggested for continuous refinement of the 
process [1]. Micro-holes and micro-channels have been 
machined with high accuracy on a copper sheet with an 
insulated micro-tool revealing the capability of the process for 
mass production in industries [2]. 

Micro-holes have been machined on Hastelloy B-2 
specimen, which is a highly corrosion resistant material using 
ultrashort voltage pulses through electrochemical setup 
combined with low cost electrical circuit. It has been 
determined that pulse duration is a major factor influencing the 

resolution of the process [3]. Biocompatible materials like 
Nickel-Titanium Alloys, better known as Shape Memory Alloys 
(SMAs) used in the medical field have also been 
micromachined under electrochemical micromachining process. 
using suitable electrolyte and ultrashort voltage pulses [4]. 
Experiments have been conducted to investigate the 
electrochemical machinability of titanium and nickel based 
alloys. The superalloys generally showed good electrochemical 
machining behavior. In case of Nickel alloys, the material 
having more fine grained microstructure showed better 
electrochemical machinability [5]. Through Electrochemical 
micromachining process copper alloy specimen has been micro-
drilled and the input parameters such as voltage, duty ratio and 
electrolyte concentration have been optimized for better 
machining rate and lesser overcut [6]. 

The burn-resistant Ti40 titanium alloy has been 
electrochemically machined using a mixed electrolyte of NaCl 
and KBr which ensured the quality of the output parameters. 
The use of pulsed current improved the quality of surface finish 
compared to direct current. Further it is reported that 
electrochemical machining could be better utilized for 
machining difficult-to-machine materials [7].  

The difficulty in achieving localized dissolution in 
electrochemical micromachining has been analysedand 
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