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CHALLENGES AND SOLUTIONS ON CURRENT-ONLY
DIRECTIONAL OVERCURRENT PROTECTION FOR
DISTRIBUTION AUTOMATION

P.M.Kumarasan', R.Udhayakumar?, Manimegalai®, Indhumathi
1234 Assistant Professor
Department Of Electrical & Electronics Engineering, A.R Engineering College,Villupuram
E-mail:udayalanayaeee@gmail.com

Abstract—Overcurrent relays are widely utilized for power system protection. While directional relays
are prevalent on the transmission side, distribution systems often employ nondirectional types. These
relays discern fault direction, which can be forward (between relay and grid) or reverse (between relay
and source), considering the typical power flow from source to grid. Traditional directional overcurrent
relays necessitate both current and voltage measurements, making them more costly than nondirectional
ones. This paper introduces a novel current-only directional detection method, addressing its theoretical
underpinnings, test signal analysis, challenges, and solutions. Additionally, potential applications of
current-only directional relays in distribution-side protection, crucial for smart grid implementation, are
outlined.

Index Terms—Distance protection, fault direction, fault isolation, fault location, medium voltage, MV,
phase angle, radial network, relay, ring-main unit, smart grid, subtransmission, voltage-less direction.

I. INTRODUCTION

Numerical feeder protection relays commonly employ nondirectional time overcurrent techniques,
where overcurrent monitoring occurs over a set time to trigger protection mechanisms [1], [2]. This
monitoring, typically lasting 40-100 ms, distinguishes between faults and load changes and is governed
by standards like IEC 60255 [3], specifying various overcurrent magnitude and duration thresholds for
nondirectional relays. Time relaying introduces delays to allow closer relays and breakers to clear
remote faults effectively, necessitating complex coordination settings for distance protection [2]. On
the other hand, directional overcurrent relays [4] utilize a reference voltage phasor, also known as
"voltage polarization," to discern fault direction.
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PREPARATION, PROPERTIES AND
MACHINABILITY STUDY OF LUFFA FIBER -
GROUNDNUT SHELL REINFORCED EPOXY

COMPOSITE

I. R. Panneerdhass, Professor, Department of Mechanical Engineering, A.R. Engineering
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2. K. Kamalbabu, Associate Professor, Department of Mechanical Engineering, SSN College of
Engineering, Chennai, Tamilnadu-603 110, India
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Abstract

The need for eco-friendly materials and non-polluting processing techniques has made natural fibre
reinforced polymer composites as potential candidates to replace GFRPs and CFRPs in semi structural
applications. Ground nut shell and luffa fibre are easily available in the market at low cost. Polymer
composites consisting of 30%, and 40% volume fractions of a hybrid reinforcement containing
groundnut shell and luffa fibre in epoxy resin were fabricated by hand lay-up technique with varying
process parameters, The variation in the mechanical properties such as Tensile, Compressive, Flexure
and Impact strength are studied. The optimum mechanical properties were obtained in 40% of fiber
volume fraction of treated fiber composites The machinability study was performed by drilling
experiments using a drilling machine with drill tool dynamometer. Two input parameters, cutting speed
and feed rate and the one output parameter, thrust force, were used for the drilling process. TiAIN coated
solid carbide and HSS drills were employed in the drilling experiments and a comparative study was
made based on the output parameters. Solid carbide resulted in lower thrust force values and feed rate

proved to be the most influential parameter on thrust force.

Keywords: Natural fibre, hand layup, mechanical properties, thrust force, feed rate, open hole, solid
carbide tool, drilling.

INTRODUCTION
Environmental awareness programmers induced researchers to design materials which are more

compatible to the environment. The natural fibers such as SiSZ\l., .coir, jute, ramie, pineapple leaf, and
kenaf are as enough potential to replace the g_lﬂSS gF other traditional reinforcement materials. These
fibers are abundant, cheap and renewable. Thlruchxtramba.lam et al,, investigated effect of alkali and
sodium Lauryl Sulfate treatment on natural fiber composite Cf)nsisted of Banana and Kenaf hybrid
composites. Fibers were treated with | 0% of 'SOdlum hydr(_Jleie (NaOH) and 10% Sodium Lauryl
Sulfate (SLS) for 30 minutes. The fiber content in the composite is kept constant at 40 %. The variables
perties and morphologxca! cha.nges were studied. Raju et al., investigated

omposite reinforced with various percentage of groundnut
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Effect of Mechanical, Thermal Properties and Drilling Parameters on
Groundnut Shell-Broom Fibre-Reinforced Epoxy Composite
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> Department of Mechanical Engineering, A.R Engincering College, Villupuram-605601, Tamilnadu, India.

'Qemnccrdhass@gmail.com,

Abstract.

In this preliminary study, the potential of ground nut shell and broom fiber as a
reinforcement material for polymer bonded composites was investigated. Ground nut shell and
broom fiber (fiber strands extracted from broom grass) are easily available in the market at low
cost. Ground nut and broom fiber reinforced €poXy resin matrix composites have been developed
by hand lay-up technique with different volume fraction of fibers as in 1:1 ratio (30%, 40% and
50%). The mechanical characterization of these composites was carried out by standard tensile,
compressive and flexural tests on a Universal Testing Machine with appropriate setups. Thermo
gravimetric analysis was performed to compare the thermal characteristics of conventionally

Keywords: Natural fibre, Hand layup method, Mechanical and Thermal properties, Solid carbide
tool, Drilling, SEM.

I Introduction _ '
Recently, the research attempts in natural fibre reinforced polymer composites have greatly

increased. Natural fibre reinforced polymer composites involve simple processing techniques, easily
procurable raw materials and high biodegradabilit){ levels among all the engineering materials, Apart
from researchers, manufacturers have also showp mcreasefi interest in natura] fibre composites from
the past decade. To substantiate this claim, the increased in the use of the natural fibres in German
cars from around 10000 tonnes in the year of 2000 to 19000 tonnes in 2005 could be mentioned [1].
Hemp, sisal, kenaf, and bamboo are the natural ﬁl{ers .which have undergone many evaluation
procedures and declared fit for a good r]umber of 'appllcauqns. The mechanicy] Properties of natural
fibers and the composites developed by incorporating ther_n in different polymer matrices and various
processing techniques for fabricating them.have been studied by many researchers [24].Ina majority
of the research attempts on natural fibre reinforced polymer composites, the filler phases used were in
the form of fibres. Natural filler phases in other forms like shell (eggshell), powder (sawdust) were
very rarely experimented. This research work is an exploratory attempt o, €omposite containing shel]
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INVESTIGATION INTO THE IMPACT OF AN OPEN
CENTRAL HOLE ON THE STRESS CONCENTRATION
FACTOR OF GLASS FIBER-COCONUT COIR-HUMAN

HAIR HYBRID COMPOSITE

I R. Panneerdhass, Professor, Department of Mechanical Engineering, A.R. Engineering College,
Villupuram, Tamilnadu - 605601, India

*R. Anbazhagan, Professor, Department of Mechanical Engineering, A.R. Engineering College,

2.
Villupuram, Tamilnadu — 605601, India
3. K. Kamalbabu, Associate Professor, Department of Mechanical Engineering, SSN College of
Engineering, Chennai, Tamilnadu-6031 10, India
Abstract

The recent research attempts in polymer composites are indicative of a shift of choice to synthetic fillers. from
natural fillers as the low eco-compatibility of the former is posing serious environmental hazards. Anyhow, the
comparatively lower mechanical properties of the natural fibre reinforced polymer composites have restricted
their entry into many sectors. A complementary measure by presenting a combination of natural and synthetic
fibres in the polymer matrix can achieve a good balance between the degradability and performance of the
material. In the recent past, a few research attempts were made on the feasibility of hybridization using selected
natural and synthetic fillers. Most of the assembling operations of fibre reinforced plastic sheets involve a
number of riveted joints which require the presence of holes which naturally give rise to zones of stress
concentration. This factor has made the analysis of open hole behaviour of these laminate composites, a crucial
step in defining their suitability for applications. The open hole mechanical properties of human hair-coconut
coir-glass fibre-human hair hybrid composite (HCGHRP) are studied in this paper. The composite samples were
prepared by hand lay-up. Eight sets of tensile and impact specimens with each set comprising of specimens with
centrally drilled holes of a particular diameter were prepared and the experimental tensile and impact values
were recorded. Additionally, Whitney Nusimer point stress model was validated for these values. The stress
distribution in the open hole specimens were studied by Finite Element Method. In all these Increase in hole
diameter was found to cause an increase in hole sensitivity. The finite element analysis of the loaded specimens

indicated a much higher concentration of load in the regions surrounding the hole.

Keywords: Stress concentration factor, open central hole, glass fibre, human haijr

INTRODUCTION

Green environment campaign has forced the researcher to change their approach in polymer composiles
reinforcement material from synthetic fillers to natural fillers to enhance polymer composites propertics. The
key is a low eco-compatibility of the synthetic fillers is posing serious environmental hazards. Since
comparatively lower mechanical propertics of the natural fibre reinforced polymer composites as restricted their
entry into many sectors. A complementary measure has been taken by presenting a combination of natural and

Synthetic fibres in the polymer matrix can achieve a good balance between the degradability and \qu‘&"wc of
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Abstract:

_“"5 Paper presents the study of the tensile, compressive, flexural, impact energy and water
absorption characteristics of the luffa fiber and luffa with ground nut fiber reinforced epoxy polymer
composites. Luffa fiber and luffa with ground nut fiber reinforced epoxy resin matrix composites have
been developed by hand lay-up technique with varying process parameters such as fiber condition
(treated. untreated). chopped randomly oriented and different volume fraction (30%, 40% and 50%).
Tensile strength various from 18 Mpa to 23.5 Mpa, compressive strength varies from 41.5 MPa to
362 MPa, flexural strength varies from 61.22 MPa to 73.6 MPa and impact energy varies from 1.1
Joules to 1.6 Joules, as a function of fiber volume fraction. Thermo gravimetric analysis was
performed to compare the thermal characteristics and of conventionally cured and microwave cured
composites. Effects of central open hole on the tensile and impact strengths of the composites were
studied by five sets of tensile specimens containing central open holes of five different diameters. The
machinability study was performed by drilling experiments using a CNC drilling machine with drill
tool dynamometer. Two input parameters, cutting speed and feed rate and the one output parameter,
thrust force. were used for the drilling process. Solid carbide and HSS drills were employed in the
drilling experiments and a comparative study was made based on the output parameters. Solid carbide
resulted in lower thrust force values and feed rate proved to be the most influential parameter on
thrust force. The optimum mechanical properties were obtained in 40% of fiber volume fraction of the
treated fiber composite. The fracture surface of the composite shows that pull out and de bonding of

fiber is occurred.
Keywords: luffa / ground nut fiber hybrid, mechanical and thermal properties, open hole,
machinability, SEM.

Introduction:

Synthetic fiber reinforced composites are being widely used in polymer composites because
of their l;igh stiffness and strength properties. The natural fibers such as jute, ramie, sisal, coir,
pineapple leaf. and kenaf have the potential to be used as a replacement for glass or other traditional
reinforcement materials in composites. These fibers are abundant, cheap and renewable. Martinez-
Lopez et al., aims to study the Polymer Concrete were reinforced with Loofah fibers in order to
improve the compressive and flexural strength. Ffol_\mer concrete spe'cimens were prepared with, 30%
of polyester resin, 70% of silicious sand and various fiber concentrations (0.3, 0.6 and 0.9 vol%). The
results show decrease in the values of mechanical properties including compressive strength, flexural
strength and compression modulus of elasticity [1]. Valc_meide et al,, studied the chemical treatments
used on sponge gourd (Luffa cylindrica) fibers of Brazil to prepare their composites with polyester

resin. Production of short fiber-polymer composite as well as mat-polyester composites '@Ws’ented
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ABSTRACT

This paper presents the study of the mechanical and water absorption characteristics of the Glass fiber
/' Human hair / Coir fiber reinforced €poxy polymer composites. G-H-C-G, C-H-G-C, a"d, H-C-G.-”
reinforced epoxy resin matrix composites have been developed by hand lay-up technique with vary ing
process parameters such as fiber condition. Tensile strength various from 42 Mpa to 56 Mpa, Tensile
modulus varies from 48 GPa (o 52 GPa, flexural strength varies from 46 MPa to 52 MPa, flexural
modulus varies from 42 Gpa to 50 Gpa, shear study and fracture study was carried out. Effects 'of
central open hole on the tensile strengths of the composites were studied by five sets of tensile
specimens containing central open holes of five different diameters. Dynamic mechanical analyzer
(DMA) was used to examine the dynamic mechanical properties of composite laminates with
increasing temperature. The optimum mechanical properties were obtained in the treated fiber
composite. Results showed that the composite sample, which has human fabric at the outer layers, has
the highest storage and loss modulus. Besides, it was observed that glass transition temperature (Tg)
of samples are close to each other and at about 75 °C. The fracture surface of the composite shows
that pull out and de bonding of fiber is occurred,

Keywords: Glass fiber / Human hair / Coir fiber fiber hybrid, mechanical, open hole, DMA, SEM.
INTRODUCTION:

Natural fibers are derived from plants, animals and mineral sources. In modern days, the
natural fibers from plants like sisal, banana and jute mixed with the glass fiber are used to get high
strength (HS) hybrid composite materials which are widely used in many applications. High strength
composite materials are replacing the metallic materials when used in the acrospace, structural and
automobile industries.

Hybrid laminates exhibited superior dynamic mechanical performance, even compared to the
pure glass laminate. Lower tan delta peak height (related to better fiber-
higher Tg were reported for the [C/G/ G s and [G/C/ CTJs samples which, together with the [G/C/
G s sample, exhibited the best results for reinforcement effectiveness and loss modulus peak height
[1]. Polyester based hybrid composites are prepared by Hand lay-up technique followed by static
compression having constant 25 wt.% of fibre content with various stacking sequences, A significant
improvement in flexural properties of sisal fibre reinforced polyester composite s observed by
incorporation of glass fibre [2]. Studied an effect of various curauga (C) /glass (G) interlaminar hybrid

matrix interaction) values and
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ABSTRACT

In cellular communication networks, the geographical area is divided into smaller regions, called cells.
In each cell, there is one Mobile Service Station (MSS) as well as a number of Mobile Hosts (MH). The
communication between MSSs is, in general, through wired links, while the links between an MH and
MSS is wireless. A Mobile Host can communicate with other Mobile Hosts in the system only through
the Mobile Service Station in its cell. This kind of architecture is shown in Fig. 1. There are two kinds of
channels available to an MH: communication channel and control channel. The former is used to support
communication between an MH and the MSS in its cell, while the latter is set aside to be used
exclusively to send control messages that are generated by the channel allocation algorithm.

1. INTRODUCTION
In this paper, henceforth, unless specified otherwise, the term channel or wireless channel refers to a

communication channel,

another MH, it sends a request message to the MSS in its own cell. The request can be granted only if a
wireless channel can be allocated for communication between MSS and MH, Since channels are limited,
they should be reused as much as possible. But, a channel cannot be used at the same time by two cells if
they are within a threshold distance called the minimum channel reuse distance (Dmin), because it will
cause interference. Such an interference is called co channel interference. A cell, say Ci, is said to be an
interference neighbor of another cell, say Cj, if the distance between them is less than Dmin. So, if a
channel r is used by a cell Ci, then none of the interference neighbors of Ci can use r concurrently. If
using a channel in a cell causes no interference, then we say that this channel is available for the cell.
When an MH needs a channel to support a call, it sends a request message to the MSS in its cell through
a control channel. When the MSS receives such a message, it tries to assign a channel using a channel

allocation algorithm.

Mobile Station (MS) : This is basically the mobile phone =
Base Station (BS) : The covered area of a cellular network is divided into smaller areas

called cells. Each cell has a base station which communicates simultaneously with
all mobiles within the cell, and passes traffic to the Mobile Switching Centre. The base station is

connected to the mobile phone via a radio interface.
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LABSTRACT

' /‘\rou.nd the world, avalanches and mudslides are not kidding topographical dangers
influencing individuals, and bringing on critical harms each year. Around 15% of aggregate
zone of India is powerless to avalanches. These zones are stamped as Landslide Hazard Zones.
Avalanches happen for the most part because of overwhelming precipitation experienced by
these zones amid the rainstorm season and infrequently as a repercussions of a tremor. The
current routines utilizes satellite picture detecting innovation or a camera based picture
detecting. In any case, these strategies are not the least expensive one too.

IL. INTRODUCTION

The arrangement this venture gives is based upon the idea of ease remote sensor
systems (WSN). WSN system utilizes a sensor system comprising of sensor sections. Sensor
sections are conveyed on slopes to locate the early flags going before a mudslide or avalanche.
This sensor system comprises of a gathering of sensor segments set inside the vertical openings
penetrated amid the system sending stage and they are introduced in a dispersed way over the
checked range. Every sensor segment has two segments: the detecting segment that is covered
underground and contains every one of the instruments, and the figuring part that keeps afloat
and contains the processor and radio module. The sensor hub comprises of a MEMS speeding
up sensor and a dirt dampness sensor, a low power information preparing unit (microcontroller)
and remote correspondence unit in light of IEEE 802.15.4 RF handset. Measure of soil
dampness (wetness) builds the likelihood of area and mudslides. MEMS speeding up sensor is
utilized to survey the slant security. The slant steadiness is a measure of tilt/slant of the area.
Any suggestive development of area changes the introduction (tilt) estimation of the MEMS
sensor. Sensor hubs transport this data to host framework through the remote system.
Recognition is performed by the host hub in the wake of accepting information from all the
sensor hubs. In the event that it recognizes a drawing nearer avalanche or a happening one, the
host framework instantly transmits a crisis SMS to the administering power at long separation
by method for GSM unit interfaced with it.The_ven‘ture gives a less expensive technique for
avalanche forecast and counteractive action taking into account WSN with the assistance of
ease sensors. WSN can be reached out to caution the general population in their home through
hubs with sirens. By associating it with notice activit)f lights out and about the vehicles in the
locale can be cautioned before an avalanche. T!1e nncroc;ontroller picked depends on ARM
Cortex M3 structural planning. ARM Cortex M3 is the cutting edge superior 32-bit ARM center
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Abstract
isi for designing
Quantum dot-cellular automata (QCA) technology has emerged as a promising avenue fundamgental
i T ‘o o circul rve as
anometer-scale computational circuits. In digital logic circults comparators S€
n put: its. In digi I s bit QCA-based

components for comparing binary values. This paper introduces and implements two 1 = e
: ' S .
comparator designs. These proposed QCA implementations are compact, utilizing only a single 12y

and exhibiting reduced complexity compared to previously reported designs. Functional validation of

the proposed QCA structures has been conducted using the QCA Designer tool. Simu]atlor} results of
the proposed comparators demonstrate significant improvements over existing counterparts in terms of
the number of QCA cells, area requirements, cost, and complexity effi ciency. Moreover, the proposed
structures exhibit extremely low energy consumption. Therefore, these QCA-based comparators present

viable options for low-power digital applications.

Keywords: 1-bit comparator, Low power, QCA technology, Single QCA layer

1. Introduction

The relentless pursuit of higher performance and increased integration in microelectronics, driven by
Complementary Metal Oxide Semiconductor (CMOS) scaling, has been a cornerstone of technological
advancement for decades [1]. However, the continued densification of transistors on a chip has led to
escalating power dissipation within digital systems. Moreover, the constraints imposed by physical
limitations on parameters such as effective channel length and gate oxide thickness have prompted a
quest for alternative materials and device structures to sustain scaling efforts [1]-[4].

Quantum Dot-Cellular Automata (QCA) technology has emerged as a promising candidate to
circumvent the challenges facing traditional CMOS technology. Offering advantages like rapid
switching speeds, enhanced packing densities, and reduced energy consumption, QCA presents an
enticing avenue for future device scaling [3], [5]. In QCA, logical states are encoded based on the
position of electrons within quantum dots, with data transmission facilitated by electrostatic interactions
among adjacent cells, in contrast to conventional CMOS where current flow conveys information [4].

Building logical circuits on the nanoscale with QCA entails employing various strategies for data
nsmission and computation [4], [7]. However, due to the reliance on electrostatic repulsions for data
on, ensuring reliable information flow necessitates the incorporation of clocking mechani
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OPTIMAL LOAD CONTROL FOR ECONOMIC ENERGY
EQUILIBRIUM IN SMART GRID USINGADAPTIVEINERTIA
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Abstract: Optimal load Management for energy balance in the smart grid (SG) is crucial due to various
operational constraints and economic considerations. This research introduces a novel multi-objective
optimization technique to achieve energy balance in SG, aiming to avoid penalties from excessive
upstream network power extraction beyond contractual demands. A common challenge in optimal load
control (OLC) is the inability to consistently achieve the global optimum in each run. To address this,
we employ the Adaptive Teaching-Learning Based Optimization (ATLBO), an advanced variant of
Teaching Learning Based Optimization (TLBO), which incorporates modifications during both the
exploitation and exploration phases. Implemented on a modified IEEE 33-bus system, ATLBO
produces outstanding results, improving energy balance, enhancing voltage profiles, and reducing
distribution losses. Comparative analyses with Particle Swarm Optimization (PSQO), basic TLBO,
Backtracking Search Algorithm (BSA), and Cuckoo Search Algorithms demonstrate ATLBO’s

superiority.,

Keywords: Smart grid, Optimal load control, Adaptive teaching-learning-based optimization, Multi-

objective optimization.

1. Introduction:

Electricity is in high demand in today’s power grids, leading to an imbalance between supply and
demand. While traditional methods have been adjusted to meet these needs, they often result in time
and financial inefficiencies. Challenges persist in distribution network performance and transmission
system support. Achieving effective control over transmission line power flows through Flexible AC
Transmission System (FACTS) devices, renewable energy (RE) sources, and other efficient power
management devices has been a target for modern power systems. Load shedding (LS) is used as an
emergency corrective measure to provide appropriate stability margins and prevent voltage collapse or
blackouts, thus helping to restore the electrical system to normal operation. Energy balancing solutions

in microgrids (MGs) include undervoltage load shedding (UVLS) and frequency load shedding (FLS)
(UFLS); however, these solutions often overlook customer engagement and satisfaction,

Microgrids are capable of operating in either an islanding/stand-alone mode or a grid-integrated mode,
depending on the scenario. Islanding involves assessing the MG's capacity and reallocating power to
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various loads once it is disconnected from the main grid. Utility operations predominantly manage these
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ABSTRACT

A micro-cwumllcr-bascd technology jas been developed Jor monitoring and controlling the water
quality and quantity in dam reservoirs by using varions sensors. This system is able to automatically
detect and measure the changes in vayer and turbidity levels of incoming water Jor hydropower
production. In this profect, an Ardyine UNO nmicro-controller and GSpy Technology control the
operations of the System through sending messages and regulating automatic water valves according
o the instany Status of the dam wailer. The developed protolype has four units. sensing unit,
processing unijr, df‘.vp/cgring unit, and a/erfiﬂg unit. In the sensing unit, the ultrasonic sensor
continuously  monifors the change in water levels and (he turbidity sensor takes turbidity
measurements of incoming water. I the processing unit, the detecred data are collected and Jed to
the microcontrofler Jor further processing. This technology s expected to reduce the time and cost
Incurred during the hydropower plant operatjons by using a smay amount of manpower and will

Jacilitate fast information collectio,

Keywords: Auromntion. Arduino Uno, Mr'cro-controller,Sensors,Serialmonitor.
‘ INTRODUCT.'ON

Dam is a man-made structure designed to hold backwater for 8enerating electricity, water supply,
flood management or river flow diversion [1). Dam and water reservoir are both buyjje to regulate the
flowing water ang (o store this latter for various Purposes such as flpoq reduction, hydroelectric
production, recreation, fisheries and irrigation. The most common problems encountered by the
water reservoir and dams are mainly based on failure to fulfill the intended Purpose which js ¢, store
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ABSTRACT

- In this project the Buckling behavior of laminated composite plates subjected to in-plane loads
is an important consideration in the preliminary design of aircraft com ponents. The sizing of many
structural subcomponents of the aircraft structures is often determined by stability constraints.

The objective of the Current study is to understand the influence of the length-to-thickness ratio,

out shapes on the buckling load for the woven

glass epoxy laminated Composite plate in clamped-free-clamped-free configuration by finite

element analysis using ANSYS software. Initially, buckling analysis was carried out on woven

glass epoxy laminateq composite plate, both; experimentally and numerically; for the two

Keywords: - Plate buckling, woven glass epoxy laminate, length-to-thickness ratio, aspect ratio,

fiber orientation, cut-out shapes,

L. INTRODUCTION

L1 INTRODUCTION TO COMPOSITE MATERIALS

buckling etc. Buckling takes place in columns, plates

fatigue, alternate stresses, bending,
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LIFE PREDICTION AND STATISTICAL ANALYSIS OF E-GLASS FABER
WITH ALOEVERA IN COMPOSITE SPECIMEN

D.Manikandan, A.Arulkumar, R.Anbuzhagan, K.Sivasubramaniyan
Assistant Professor
Department Of Mechanical Engineering, A.R Engineering College, Villupuram
E-mail:Manimech812@gmail.com

ABSTRACT

Composite materials having major Applications in Aerospace industries and automobile

industries. They have variability in their mechanical properties and also strength properties due to

their internal structure. This leads to perform their safe utilization in design and manufacturing. In
this study, the life prediction of the composite specimen is obtained by experimentally; the
Experiments are carried according to standard ASTM D3039 in flexural and barcol Machine. The

results are compared with the other specimen experimental results of the composite specimen.
Keywords: Life prediction, ASTM D3039

1. INTRODUCTION

In recent years conventional materials are replaced by composite materials due to their mechanical
properties such as high specific strength, Elastic modulus, light weight and corrosion resistance.
Aircraft and automobiles are examples of vehicles in which the application of fiber reinforced
composite materials has been increasing. However, there are problems with fabrication of these
composites, which require highly précised volume fraction methods like Resin transfer molding
process (RTM), Vacuum Bag molding, compression molding. Whatever the method used for
fabrication of composites, they are not isotropic and therefore have different mechanical properties
in different directions. In addition to this, they present varying strengths due to their internal
structure and to brittleness of the fibers and matrices, which means that there is no specific

strength value to represent their mechanical behavior. This leads to the necessity of employing

analyses for their safe utilization in design and manufacturing,

The Weibull distribution, which has recently been used for the determination of static and dynamic
mechanical properties of ceramics and metal-matrix, ceramic- matrix, and polymer- matrix
composites statistically. Weibull distribution is a practical method in the determination of 90%

and 95% reliability values used in composite material mechanics. In this study, the life prediction

of the carbon/epoxy and glass/polyester composite specimens was determined by both
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CONNECTIVITY IN A FUZZY GRAPH
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ABSTRACT

The concept of connectivity play an important role in fuzzy graph theory.In this paper we discuss about cycle
connectivity, arc connectivity,node connectivity and complement connectivity cyclic cut vertices,cyclic
bridges and cyclically balanced fuzzy graphs. Connectivity of a complement fuzzy graph is analyzed. Also
we discussed about connected domination in fuzzy graph using strong arcs.

Key. words: cycle connectivity, arc connectivity,node connectivity and complement connectivity cyclic cut
vertices,cyclic bridges and cyclically balanced fuzzy graphs.

LINTRODUCTION TO FUZZYGRAPH

 Graph theory is proved to be tremendously useful in modeling the essential features of systems with
finite components. Graphical models are used to represent telephone network,railway network,
communication problems, traffic network etc. Graph theoretic models can sometimes provide a useful
structure upon which analytic techniques can be used. A graph is also used to model a relationship between
a given set of objects. Each object is represented by a vertex and the relationship between them is represented
by an edge if the relationship is unordered and by means of a directed edge if the objects have an ordered
relation between them. Relationship among the objects need not always be precisely defined criteria; when
we think of an imprecise concept,the fuzziness arises.

The notion of fuzzy graph was introduced by Rosenfeld in year 1975[2].Fuzzy analogues of
manystructures in crispngraph theory,like bridges,cut nodes,connectedness,trees and cycles etc were
developed after that. Fuzzy trees were characterized by Sunitha and Vijayakumar [3]. The author have
characterized fuzzy trees using its unique maximum spanning tree. A sufficient condition for a node to be a
fuzzy cut node is also established.Center problems in fuzzy graph,blocks in fuzzy graphs and properties of
self complementary fuzzy graphs were also studied by the same authors. They have obtained a
characterization for blocks in fuzzy graphs using the concepts of strongest paths [8].The authors have need
the concepts of strong arcs and strong paths.As far as the applications are concerned(information
networks,electric circuits, etc.),the reduction of flow between pairs of nodes is more relevant and many
frequently occur than the total disruption of the theorem or the disconnection of the entire networks.In this
paper we put forward the conditions under which a fuzzy graph and its complement will be connected.

In1965,L.A.Zadeh introduced a mathematical frame work to explain the concept to fun certainty in
real life through the publication of a seminar paper.A fuzzy set is defined mathematically by assigning to
each possible individual in the universe of discourse a value, representing its grade of membership, which
corresponds to the degree, to which that individual is similar or compatible with the concept represented by
the fuzzy set.The fuzzy graph introduced by A. Rosen feld using fuz'zy relation, represents the relationship
between the objects by precisely indicating the level of the relationship between the objects of the given set.

Also he coined many fuzzy analogous graph theoretic concepts like bridge, cut vertex and tree. F uzzy graphs
have many more applications in modeling real time systems where the level of information inherent in the

system varies with different levels of precision.

The notion of fuzzy set stems from the observat_ion made by[18] L.A.Zadeh (1965) that more often
than not, the classes of objects encountered in real physical world do not have precisely defined criterial of

membership”. This observation emphasis the gap existing between mental representation of reality and-ysual
mathematical representation therefore,which are based onbinary logics,precies “rﬁggeﬁﬂ?,ﬁ%reﬁtial
S . b
> ﬁ‘“ G S

— P p———
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ABSTRACT _ :
The concept of connectivity play an important role in fuzzy graph theory.In this paper we discuss about cycle

connectivity, arc connectivity,node connectivity and complement connectivity cyclic cut vemces;i,ciclllc
bridges and cyclically balanced fuzzy graphs. Connectivity of a complement fuzzy graph is analyzed. Also

we discussed about connected domination in fuzzy graph using strong arcs. 8 - lic cut
Key words: cycle connectivity, arc connectivity,node connectivity and complement connectivity cyclic cu

vertices,cyclic bridges and cyclically balanced fuzzy graphs.

LINTRODUCTION TO FUZZYGRAPH .
Graph theory is proved to be tremendously useful in modeling the essential features of systems with

finite components. Graphical models are used to represent telephone network,railway network,
communication problems, traffic network etc. Graph theoretic models can sometimes p;ov:dF a useful
structure upon which analytic techniques can be used. A graph is also used to model a relationship between
a given set of objects. Each object is represented by a vertex and the relationship between them is represented
by an edge if the relationship is unordered and by means of a directed edge if the objects have an ordered
relation between them. Relationship among the objects need not always be precisely defined criteria; when

we think of an imprecise concept,the fuzziness arises.

The notion of fuzzy graph was introduced by Rosenfeld in year 1975[2].Fuzzy analogues of
manystructures in crispngraph theory,like bridges,cut nodes,connectedness,trees and cycles etc were
developed after that. Fuzzy trees were characterized by Sunitha and Vijayakumar [3]. The author have
characterized fuzzy trees using its unique maximum spanning tree. A sufficient condition for a node to be a
fuzzy cut node is also established.Center problems in fuzzy graph,blocks in fuzzy graphs and properties of
self complementary fuzzy graphs were also studied by the same authors. They have obtained a
characterization for blocks in fuzzy graphs using the concepts of strongest paths [8].The authors have need
the concepts of strong arcs and strong paths.As far as the applications are concemed(information
networks,electric circuits, etc.),the reduction of flow between pairs of nodes is more relevant and many
frequently occur than the total disruption of the theorem or the disconnection of the entire networks.In this

paper we put forward the conditions under which a fuzzy graph and its complement will be connected.

In1965,L.A.Zadeh introduced a mathematical frame work to explain the concept to fun certainty in
real life through the publication of a seminar paper.A fuzzy set is defined mathematically by assigniné to
each possible individual in the universe of discourse a value, representing its grade of membership, which
corresponds to the degree, to which that individual is similar or compatible with the concept represented by
the fuzzy set.The fuzzy graph introduced by A. Rosen feld using fuzzy relation, represents the relationshii)
between the objects by precisely indicating the level of the relationship between the objects of the given set.
Also he coined many fuzzy analogous graph theoretic concepts like bridge, cut vertex and tree. Fuzzy graphs
have many more applications in modeling real time systems where the level of information inherent in the

system varies with different levels of precision.

The notion of fuzzy set stems from the observation made by[18] L.A . Zadeh (1965) that more often
than not, the classes of objects encountered in real ph:ysical world do not have precisely defined criterial of
membership™. This observation emphasis the gap existing betweel) mental representation of reality and usual
mathematical representation therefore,which are based onbinary logics,precies numbers,differential
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Abstract

In this present paper thermal spray surface modification technique has been used to enhance the
corrosion resistances of ENS steel substrate. After an exhaustive literature survey alloy powder
AL03, TiO: have been selected to deposit on the substrate steel specimen with help of thermal
spray techniques. The corrosion resistance of the coated and uncoated specimens was investigated
according to ASTM standard AISI1040. An aim of the present study is to analyze of various
coating powder like aluminium oxide, Titanium oxide and zirconium are used to compare the
better coating thickness range by using ANSYS software. It can be designed using CATIA
software and imported the model to ANSYS work bench software. From the result it can be
choosing the better coating powder on the ENS steel to be investigated in this project. It has been
concluded that the alloy powder deposited with the help of thermal spray coating process have

been found very useful to minimize the corrosion problem of carbon steels.

Keywords: Thermal spray coating, plasma spray, hardness and corrosion resistances.

1. INTRODUCTION

It is an unalloyed medium carbon steel. EN8 is a medium strength steel, good tensile strength, its
suitable for automobile components likes shaft, stressed pin, studs, keys etc. ENS is a very popular
grade of through hardening medium carbon steel, which is readily machinable in any condition,
Wear, friction and corrosion resistances are responsible for many problem and large costs in a
modern civilization and engineers and designers always must take these factors into account when
constructing different equipments [1]. It can be further surface- hardened typically to 50-55 HRC

by induction processes components with enhanced corrosion resistances. For such application the
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Abstract:

Flip-Flops (FFs) serve as fundame
designs, particularly in structures in
contribute signific

ntal storage components extensively employed in digital system
volving pipelining and modules constructed by FFs. However, FFs
: antly to both the power consumption and chip area of digital systems. Consequently,
there arises a demand for FF designs that prioritize low power consumption and reduced area. In this
paper, a low-power 17-Trye Single-Phase Clock (TSPC) flip-flop method is proposed, which has gained
widespread usage in advanced design,
The proposed flip-flop operates in 45 nm CMOS and features a logic structure of the TSPCFF of master-
slave type. The master stage comprises static CMOS logic, while the slave stage utilizes a mixed
combination of static CMOS logic and complementary pass transistor logic. This design ensures that
the TSPC FF circuit remains fully static during operation, thus preventing leakage power dissipation.

The proposed TSPC FF design optimizes a 17-transistor logic structure reduction flip-flop (LRFF)
concerning area and power consumption without compromising functionality. To validate the design,
three. FFs—Transmission Gate based Flip-Flop (TGFF), LRFF, and the proposed TSPC FF—are

implemented and simulated using gpdk 45 nm technology library with a supply voltage (Vdd) of 1V
and clock frequency of SO0MHz in DSCH and MICROWIND tool.
Keywords: TSPC, VLSI, Flip-Flop, RAM, ROM, SRAM.

I. Introduction:

Two essential characteristics of CMOS devices are high noise immunity and low static power
consumption. The CMOS arrangement draws significant power only momentarily during transitions
between on and off states due to one transistor of the pair always being off. Consequently, CMOS
devices generate less waste heat com pared to other logic types, such as transistor-transistor logic (TTL)
or N-type metal-oxide-semiconductor logic (NMOS). CMOS also enables high logic density on a chip,
making it the most widely used technology in very-large-scale integration (VLSI) chips.

The term "CMOS" refers to both a specific style of digital design and the array of techniques used to
implement that electronics on integrated circuits (chips). CMOS circuits dissipate less power than logic
families with resistive load. As this advantage has become increasingly important, CMOS processes
and variations have come to dominate, with the majority of modern integrated circuit manufacturing
utilizing CMOS processes. CMOS circuits employ a combination of p-type and n-type metal-oxide-
semiconductor field-effect transistors (MOSFETS) to implement logic gates and other digital circuits,
While CMOS logic can be demonstrated with discrete devices, commercial CMOS products are
integrated circuits composed of billions of transistors of both types on a rectangul
from 10 to 400 mm2. CMOS always uses enhancement mode MOSFET.

arsilicon chip ranging
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Abstract—1is paper [n\vp‘“m,"uﬂ the ramifieatlons of DC transmission voltage drops on the
distribution or 1y prid batancing power under the application of DC voltage droop control, In g
maltiterminal. Ve pyye (MTDC) system, variations In DC e voltage due to drops lead to
nonumitorm adjustimoents in DC buy \‘ulln}ws. thereby impacting the allocation of Instantancous hxllmlcing
Power. The inluence o DC voltage droop constants determines the extent to which these }'OIUIBC drops
afleet the sharing or balaneing POWer neross the grid. An analytical expression is formulated to
estimate the distribution o balanclng power, fecounting for DC line voltage drops. A five~terminal
MTDC system s simulated using PSCAD 1o demonstrate the efteets of DC line voltage drops and
validate the Proposed dalytieal oxpression,

Index "T'ermg: DC prid, droop control, multiterminal VSC-lVDC (MTDC), voltage source converter
high-voltage DC transmission (V8C.| IVDQ),

N()MlCN(TI.«\'l'URIC
* VS Voltage source converter
o HVDC: Iligh-vollugc DC transmission
¢ MTDC: Multiterming VSC-nvpe

INTRODUCTION

In recent years, significant researeh eforts have been directed towards the development of VSC-based
multiterminal 1VpCE Systems, particularly driven by the expansion of ofTshore wind farms, such as those
in the North Sen region, Multiterming) VSC-HVDC (M I'DC) systems, also referred to as DC grids, offer
advantages including reduced fransmission losses, cnhanced control flexibility, synchronization of
asynchronous grids, and ease ol integrating new VSC-HVDC terminals into existing MTDC setups,

Control strategies Proposed in the literature for MTDC systems can be broadly classitied into two
groups: constant DC voltage control schemes (often termed master-slave control schemes) and DC
voltage droop control schemes, The operational principle of constant DC voltage control, also Known as
the master-slve scheme, has been extensively diseussed in prior works, However, one drawback of this
approach is s dependency on (he normal operation of (he DC voltage reeulating termingl (i, the
master terminal), In contrast, DC volage droop control involves twa or more terminaly pnrlicipming in
DC volge regulation, thereby sharing the responsibility ofinstantancous power balancing among them,
This approach is considered maore reliable as it ensures continued operation ofthe MTDC system even if
one terminal is disconnected,

N

While the basic working principle of D¢ voltage droop control inMTDC SYstems has been explored, the
imp;w[ n['])(‘ ling \'()“-']\ﬂk' dl‘(\p.\‘ on Pl‘illl:ll'_\‘ I)(‘ gl'ld power l\“ll:lllk‘illg h{l!\‘ not I‘L‘L‘l\ ”lﬂl‘l‘llﬂhl\' {\nill\'lL‘d.
This paper aims 1o address this pap by thvestigating how DC lipe voltage drops influence the distribution

of h.‘ll.'lnt‘illg power in droop-controlled MTDC systems, The paper also sheds light on the subtle vel
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i istribution, which is crucial for
significant influence of DC line voltage drops on balancing power distributio
optimizing the operation of MTDC systems.

i es of the DC grid, resulting
DC bus voltage variations are dependent on the topology and line cor;]du‘::/tngoss e ol A
in different responses from converter terminals to changes in power flo e i of the [pactioF
grid. Additionally, the chosen DC voltage droop constants also influenc

DC bus voltage variations on the distribution of balancing power.
to understand the influence

This paper compares two mathematical models for DC grid power balancmlg_. Setiize Gtoph. Suile The
of DC line voltage drops on power flow. The first approach ngglecls DC line o describe the system
second one, which is the main contribution of this paper, con5|d.ers‘lhese dro-psPSCAD and the results
interaction more accurately. A five-terminal VSC-HVDC system Is simulated n demon;trated that the
are compared with the estimations from the two mathematical models. It 1s e DC grid and

: i ions in th
proposed model (the second approach) accurately descrlbe§ the droop (xjnterat(:)trll the power flow of DC
serves as a useful tool to understand the influence of DC line voltage drops

grids.

This paper is outlined as follows: di a
e In Section Il, the different types of VSC-HVDC control are iscussed. DC erid in
*  Section 11 discusses the distribution of DC grid balancing power in an ideal lfs5less &

the presence of DC voltage droop control. i
* In Section IV, the impact of DC line voltage drops is discussed. o s e e £
Section V' discusses the proposed analytical expression for estimating the distribution o

balancing power in DC voltage droop controlled DC grid systems. .
Section VI presents simulation studies to demonstrate the impacts of DC voltage line drops and

to validate the proposed analytical estimation method.
* Conclusions are drawn in Section VII.

II. VSC-HVDC TERMINAL CONTROL I
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Fig.1 .Schematjcdnagramoﬁhevs Ccontroller.

.

TABLE]
LISTOFSY\BOLSINFIC.

(o DC bus power Mmeasurement of the converter:

P AC side converter power measured at PCC:

PLi Phase locked loop:

Pivar Pulse width modulator:

Lone 3-phase AC curremt measured at PCC;

Vyos 3-phase AC voltage measured at PCC;

Vean J-phase AC voltage owtput o1 VS

o 3-phase AC voltage reference for VSC;

Vie Vy,  AC voltage at PCC i dg reference frame

Veg 17 ; ACvoltage of VS i dq reterence frame

LB 4, ACvoltage reference for VS m dq reference frame
/. DC current of VSC behind DC capacnor;

18 DC voltage measurement (pole 1o pole):

“ Synchronous frequency in rad's;

L. r Series filter nductance and resistance:

Cix DC bus capacitance,

Kk Propartional and tegral gains of inner controller
e 'y abe to dq transformation

dyrabe dq o abe transformation

cue, Error signals of PI controllers of the inne

reurrent loop

TABLE I LIST OF SYMBOLS IN FIG. |
A. Basic VSC Controller The most commonly used control approach for VSC is the decoupl

q axes) oriented control, where the d-axis of the-synchronously rotating reference fr. W
f phase-A measured at the point of common coupling ( (?p
voltage phasor of p & P \\q(ﬁ@\r

)
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e e e allE age measurement becomes
alignment also implies that the quadrature axis (q-axis) component of the n:’:;:ltsgof e converter ensures
zero. The sign convention used here for the power n.nd curr'cnl iT?:]?]urfvs om the AC grid to the DC
that power/current measured at a converter terminal is positive i 0 400t operation andl negative
grid via the converter station, with positive corresponding to rectifier mo

corresponding to inverter mode of operation.

The voltage—current relation in Fig. 1 is given by: _—_
tions,(1)takesthe,
Aftertheabc/dqtransf ormau’ons,(l)talcestl:eformof(2)Aﬁer!lmabc/dqff‘ﬂ"-’fo’ ma (1 f
ormof(2)
v v v
A slope = 1/R
_— VU U \
hnerter Rectifier hierter Kectifier Inverter Rﬂ.’ij;,"r
maocde- mode mode mode modde mﬁ( ‘ p
B > p » P - - .
0o p° ! /] 2 n r
,)
I"~4-Jv ¢ —]
e e Iy — Pl —
/)' + ] ¥ I+ | Ly
—_— — P — i—» — Pl — *I
r UT R rJ
., 4 .
Uy et
i b S
I[Fig. 2 DC terminal control configurations and the corresponding DC voltage versus power
characteristics. (a) DC bus power controller (b) DC voltage regulator (¢) DC voltage droop

controller](Insert URL of Fig. 2)

The apparent power and real power measured at PCC are expressed as:
SPCC=PPCC+jQPCCSPCC=PPCC+jQPCC _

where PPCC and QPCC refer to apparent power and real power of the converter. Vd and /d refer to direc
t-axis (d-axis) voltage and direct-axis current of the converter measured at PCC.where PPCC and QPCC
refer to apparent power and real power of the converter. Vd and Id refer to direct-axis (d-

axis) voltage and direct-axis current of the converter measured at PCC.
Reactive power/AC voltage control is not the focus of this paper and will not be discussed here

Depending on the mode of operation, the active current reference Ireflref is used to ¢ i
’ ontrol activ
or DC bus voltage of the VSC. tive power

B. DC Voltage and Power Control Modes

A VSC-HVDC terminal, hereafter simply referred to as a DC termiﬁal, may have one of th

modes: constant power mode, constant voltage mode, or droop mode of control. The DC v ltree conirol
power characteristic curve of the constant power mode DC terminal is shown in the top%fag?gv;r(s:)s

where PdPd is the power axis and VdVd is the DC bus voltage.
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i J f and VdVd refer to DC
Constant DC voltage control is represented by Fig. 2('b) ( lmllm[r;)é \‘v‘l;'c':;,nlq/'rciz jV"'rcch reulates DC voto
voltage reference and actual DC bus vollage, ‘rc:s'pccllvcly. A . ,L \ 2”;) o
will have a DC voltage versus power churuclcrlsu.c CI.II‘VC s!:own in Fig. ek .VSC-HVDC contrlan
DC voltage droop control can be seen as a com'bmuuon of the f"nrst lwol ¥[;)utin \ some balancing power.
trics to control power (o its reference level while at 1h.c same time contri : BC VBl e cte: G
Since these two actions are somewhat contradicting (i.c., power conlroJI ar: droon contol (S ahom
action happens at the cost of steady-state deviations for the other. DC'V(:'O t{lg,c' s Fie. 21e) {tom,
Fig. 2(c) (bottom), and the corresponding PdPd versus VdVd characteristic is sh

X e (analogous to the frequency
In Fig. 2(c) (bottom), the symbol kPP refers 1o the DC volla_gc response (. : quenc
BCI‘)‘lcmlOl's in AC grids) and has the unit of MW/kV. The slope is often given in

response of synchronous . . el ol

terms of the DC droop constant kdkd, which is the ratio of change merj absu[she charf;ge e

corresponding change in converter power both in per-units. It could also be define & valise: fires
0% change in converter power flow. The D g

voltage in per-unit that results in alo
constant kdkd and the DC voltage response kPP are related to each other by:

kP=kdxPratedVratedkP=fdx Vrated Prated .
Where PratedPrated and Vrated Vrated refer to rated power and rated DC voltage of the DC terminal,

respectively.

From the DC voltage droop controller jn Fig. 2(c) (bottom), the error signal AVdA¥d is given by:
AVd=Vref-VdAVd=Vref-py

At steady state, the relation between DC voltage and converter power then becomes:
APd=kdxAVdAPd=kdxA Id

It could be noted that the steady-state characteristics in constant power control mode and co_nstant DC
voltage control mode could be represented by DC voltage droop controllers with kd=0kd=0 (i.e., kPkP)
and kd=wkd=oo (j.e., kP=0kP=0), respectively. For analytical purposes, a large (but finite) value of kdid
could sufficiently represent steady-state behavior in constant DC voltage control mode.

In the absence of DC voltage error signal, the converter power will be the same as the power reference
without any steady-state deviations. Hence, for precise control of power, the DC voltage reference in
Fig. 2(c) (bottom) should be assigned according to results from load flow analysis conducted for the
entire DC grid. For further details about DC grid load flow analysis, the reader is referred to [9].

Now let us consider an initial steady-state operating point of the controller in Fig. 2(c) (bottom) with
input and output variables represented by the Superscript "1," j.e., Pd1Pd1, Vrefl Vrefl, Vd1Vdl, and
PPCCI1PPCCI. The input/output variables at another steady-state point could be expressed in terms of
the initial steady-state conditions expressed by APdAP, AVrefAVref, AVdAVd, and APPCCAPPCC.

Substituting AVd1A¥d] into APd1APd1 yields the relation:

APd1=kdxAVd1APd1=kdxAVd]
Furthermore, we assume that during initial steady-state conditions, all error signals are zero, as in
AVrel1=APPCCI=0AVtefl=APPCCI=0. Substituting AVdIAVdL into AP1APA], we obtain:
APd1=kdxAVd1APd1=kdxAVd]

From this, the change in output of the droop controller due to changes in inputs becomes:
APd]=kdXAVd1APd]=kd><Ale

In matrix form, this could be rewritten as:

APd=kdxAVAAPd=kdxAVd

Other vectors such as PinPin, PoutPout, and VdVd are also defineq in a simi]

which refers to power flow into the DC grid via the DC terminals, is gjven by: e g vector,
Pin=Y0VdPin=Y0Vd

Wwhere Y'Y refers to the admittance matrix of the HYDC grid, and the symbol oo js the entry-wij i
to-point) matrix multiplication operator, also called Hadamard product Operator, Differer-l};iati(s;i (gf?lt?]te-
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«\_\_\_‘\ .

T ——

]RJGESIVol.G(ijuune-August 2021 | www.irjges.com | B, Keerthana et 4] Page 5
: ge

) e ',:\ \t“‘G N A‘A\
AR ;“*,_\\_G\\\\(,\\Q pae . q POST
g . \J;\“;i:(k‘h?\)\-\;{ QA5 &0A
WAPY CPL o

74



International Research Journal in Global Engineering and Sciences. (IRJGES)
ISSN : 2456-172X | Vol. 7, No. 2, June 2021 - August 2021 | Pages 1-10

) g |

power flow equations of individual terminals with respect to the nodal voltage vector results in the

Jacobian matrix /J of the DC grid. This is mathematically given by:
J=0PindVdJ=6VdoPin L. g

If the HVDC grid has an initial state given by Vd1Vdl, the linearization of power flow equation around
the initial steady-state point is given by:

APin=]xAVdAPin=JxAVd .

Hence.] the relationship between the vectors representing small DC voltage variations AVdAVd and
small nodal power variations APinAPin is given by:

APin=[xAVdAPin=JxAVd

If the vector APinAPin is known, the voltage vector AVdAVd could be found by:
AVd=/-1xAPinAVd=J-1xAPin ] . )

Care should be taken while computing /=1J-1 to avoid the singularity condition during the inverse
‘matrix calculation. The inverse matrix gets closer to singularity if computed close to a flat DC voltage
profile (i.e., when all DC bus voltages are very close to each other and DC grid power flow approaches
zero). Once computed at a suitable operating point, the Jacobian matrix could be applied for a wider
range of operations with negligible errors.

Equation (11) is rewritten in vector form as:

APd=kdxAVdAPd=kdxAVd _
indicating the relationship between changes in power references of the DC terminals with the resulting
steady-state changes in injected powers at each of the terminals. From (24) and (27), the DC voltage
change becomes as:

AVd=Ale+AVd2AVd=AVd1+AVd2

Comparing (18) and (27), the differences in the two equations result from the differences between the
constant matrices /J and J-1J-1. As discussed in Section III, the matrix /J is independent of DC grid
topology since a lossless grid was assumed to establish the mathematical relation. In contrast, in the
proposed analytical method, the constant matrix J=1J-1 is dependent upon DC line resistances and
hence upon DC grid topology. This is reflected by the presence of the DC Jacobian matrix JJ in (27).
Due to the line voltage drop considerations, the proposed method gives an accurate mathematical model
of the interaction between power control reference changes and the resulting observed power flow
pattern in the DC grid. '

V. EFFECT OF INCREASING/DECREASING DC VOLTAGE DROOP CONSTANT

From (5), it could be seen that the DC droop constant in physical units (i.e., kdkd, the DC voltage
response in MW/kV of a single terminal) could be changed by changing either the rated power
PratedPrated, rated DC voltage VratedFrated, or the DC droop constant (j.e., kdkd). Since Prated Prated
and VratedJrated are fixed parameters for an already existing DC grid, kdkd is the only means for
changing the value of kdkd. By following the same practice as in frequency droop control of
synchronous generators, it may be reasonable to assign all DC terminals participating in DC voltage
control the same value of kdid.

Now, consider an initial value of the DC voltage response vector kP1KkP1, such that a new DC voltage
response vector kPKP is given by:

kP=q-kP1kP=a-kP1

where aa refers to a scaling factor by which we want to vary the droop constants of the entire DC grid
Then the initial total DC voltage response will be given by 2kP1YKPI, Substituting kPKP into thé
definition of KPKP in (15), we obtain:

KP=diag(kP)KP=diag(kP)

where diagdiag refers to a mathematical operator which transforms a vector into a diagonal matri
Substituting (30) into the definition of Y'Y, we obtain: s
Y=Gxdiag(kP)xGTY=Gxdiag(kP)*GT
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Equation (26) could further be simplified as:

Pin=YeVdPin=YeVd

Pa‘n=\6\ding(kP)\GT)cl'dl‘in=(Gwding(kp)x(:novd

Pin=(GVd) diag(kP)x(G VA)TPin=(GeVd)xdiag(kP)x(GeVdA)T

Pin=/\VdPin=JxVd N

h hent n Rk‘t\ o the ide_mit_\‘ matrix and the matrix JJ, termed here as the steady-state sensitivity matrix,
is a dun-\n\\mnlf:\\\ quantity. Matrix /J describes the quantitative relation between DC voltage variations
and con::spondug power {low variations.

H-cmjc\ in lhf deal lossless model, increasing/decreasing the size of the DC droop constant in all HVDC
ter.r:uml.\ by a scalar constant will not have any impact on the steady-state power flow of the HVDC
grid.

B}; tollowing a similar procedure for the matrix J=1J-1, we get the relationships given by:
AVE=/-1xAPIinAVd=I-1xAPin

This indicates that, with increasing values of the scalar multiplier aa, the power flow pattern is affected
more strongly by the DC grid line resistances (and hence by its topology). As a result, with larger values
of aa. the balancing power distribution shows a larger deviation from the one predicted by the lossless
analytical model\. Since aa and kdkd are inversely proportional, larger values of aa correspond to
smaller values of kdkd and vice versa.

Hencft we can conclude that, for smaller DC droop constants kdkd applied to the HVDC terminals, the
DC line voltage drops cause larger deviations of DC grid balancing power distribution from the
estimanon approach which ignores DC line resistance effects.

VI. Simulation Studies

A five-terminal VSC-HVDC network (shown in Fig. 3) was simulated using a PSCAD simulation
software package. The simulation results are needed for checking the validity of the proposed analytical
model. which estimates  distribution of balancing power among different terminals, and for
demonstrating the impact of DC line voltage drops in comparison to the ideal lossless analytical model.
Since much of the focus in this paper is on the MTDC aspect. the AC grids are represented only by
aggregated models. Symbols used in Fig. 3 are listed here.

| Parameters of HVDC Terminals Usad in the Simulation |

| Symbol Description
Vratedlrared Rated pole-to-pole DC grid voltage (in kV).
kdtd DC voltage droop constant of the ithirh DC terminal (in per-unit).
PmaxPmax | Maximum (rated) power capacity of ithirh DC terminal (in MW).
| LijLij | DC transmission distance between terminals i and jj.

The parameters of the converter terminals used in lhc_sim.ulmion are shown in Table 11.
The set of values given in Table 11 was chosen arbitrarily to represent an initial steady-state condition
for the MTDC system. In practice. this data should come trom the power dispatcher (scheduler),

In order to get the desired power flow pattern, the unknown power at terminal 2 should be computed and

used as the power reference for terminal 2 )
Similarly. unknown DC bus voltages at terminals 1, 4, and 5 should be found and used as DC voltage

references in the DC droop controllers of these terminals,

Terminal 3 is a constant power terminal of knm\n'retcrcnc? value and hence does not need any more
dara. A short MATLAB code was W ritten for sol\-ms the given DC load flow problem. DC load flow
rid (i.e.. Fig. 3) together with the desired power flow pattern (i.e., Table 111)
lution shown in Table IV,

used as power and DC voltage references in the respective DC terminals.
ages observed from the PSCAD simulation are shown in Table V.

analysis of the given DC ¢
gives the set of numerical s0
The values in Table IV were
Steady-state powers and DC bus volt
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Now, the power reference of terminal 3 is changed from 750 to 800 MW. This corresponds to a change

of S50 MW,
TABLE V: PSCAD SIMULATION RESULTS WITH DC VOLTAGE AND DC POWER

REFERENCES COMING FROM TABLE IV |
| Terminal DC Voltage (kV) Power (MW)
1 500 750
[2 510 750
|3 520 800

4 530 750

5 540 750

The resulting steady-state power flow pattern after applying a change of 50 MW is shown in Table VI.

A. Comparison of Simulation Results With Estimation by Ideal Lossless Model

The total DC voltage response of the HVDC grid is given by:

Vtotal=}i=15 kdl'Pi,maeroml=Zi= 15kdiPi,max .
Substituting relevant values of kdkd from Table I and the value of Pi,maxPimax from (33) into the
expression of VtotalVtotal in (18), we get:

Vtotal=0.00015%2000+0.0002 %2000+0.00025x2000+0.0003x2000+0.00035x2000=2.15 kV Vrotal
=0.0001 5><2000+0.0002><2000+0.00025 *2000+0.0003x2000+0.00035x2000=2.15kV

Decreasing power reference of terminal 3 by 50 MW (i.e, 50 MW) corresponds to the vector
AP=[0,0,—50,0,0]AP=[0,0,—50,0,0] MW. Substituting this value of APAP and the value of VtotalViotal
from (34) into (18), we find the estimated changes in nodal power flow shown in Table VII. The changes
in DC bus voltages are estimated by (15).

TABLE VII: COMPARISON OF ESTIMATED STEADY-STATE CHANGES (BY LOSSLESS

MODEL) WITH PSCAD SIMULATION RESULTS |
Terminal | Estimated Estimated Change | Simulation Results Simulation Results
Change in Power | in DC Voltage | Change in Power | Change in DC
(MW) (kV) (MW) Voltage (kV)
[1 [-15 -1.5 -1.5 -1.5
[2 [<2 -2 -2 2
[3 [-2.5 2.5 -2.5 2.5
[4 [-3 [-3 -3 -3
|5 |-3.5 [-35 -3.5 3.5

From Table VII, it is evident that the ideal lossless model results in large errors ip estimating the changes
in DC bus voltages and nodal powers. It is also noticeable that, for terminals with droop c.ontrol.(i.e.: 1,
2, 4, and 5), the estimation errors for change in power are nearly equal to tl.le Forrespondmg estimation
error for change in DC bus voltage, suggesting that the DC bus voltage variations should be accounted
for in order to accurately estimate the distribution of DC grid balancing power after the occurrence of

power flow change at one terminal.

B. Estimation of Power Sharing by Proposed Annlyti_c:ll Exprcss\ion )
Now we try to estimate the power flow after a change in power reference of terminal 3 by 50 MW, but

is ti i ed analytical method which considers DC line voltage drops. In order to do S0,
‘1‘1;;5 fti':s’tel:];\l/r;gt?ecs;?gl?tse the m{ltri.\' OPGV_OVOP. For the initial steady state given. b‘y Table V, the
resulting Jacobian matrix JJ is given by (35), shown at the bottom Of‘”‘e Page. This is computed by
deriving the power flow equation of each node \\"llh respect to ‘h‘; DC bus V(_’“ﬂge vector.
By substituting for kdkd (from Table 1) and JJ from (35) into (32), the matrix OPAVOVOP becomes:

& (viLLupuRAN ' .
S\ 605 601 ) KAEE gpuRht
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0.00015  0.0002 0.00025 0.0003  0.00035
0.00015  0.0002  0.00025 0.0003  0.00035
or 000015 0.0002 0.00025  0.0003  0.00035
0.00015  0.0002 0.00025 0.0003  0.00035
0.00015  0.0002  0.00025 0.0003  0.00035

Multiplying 8PGVAVoP by AV=2.15AF=2.15 kV, we can find the resulting power distribution APAP.
The DC bus voltage vector AVAV could be computed by (28). The estimated steady-state changes inDC
bus voltages and powers from the analytical expressions are shown in Table VIII. The corresponding
changes from the PSCAD simulation of the system are also included for comparison.

It is interesting to check the possibility that errors do not arise from the droop controllers not working
properly. From Table VIII, it could be shown for all terminals that AP=9P3VAVAP=0VOPAYV, both in
the analytical and simulation results.

TABLE VIII: COMPARISON OF ESTIMATED STEADY-STATE CHANGES (BY PROPOSED

MODEL) WITH PSCAD SIMULATION RESULTS, 50 MW

Terminal | Estimated Estimated Change | Simulation Results | Simulation ~ Results
Change in Power [in DC Voltage | Change in FPower Change in DC Voltage
(MW) kV) (MW) V)

1 -1.5 -1.5 -1.5 -1.5

2 2 2 2 2

3 2.5 2.5 2.5 -2.5

4 -3 -3 -3 -3

5 3.5 3.5 3.5 -3.5

The small estimation errors in Table VIII show that the derived analytical expression can indeed

accurately estimate the steady-state changes of terminal powers and terminal voltages.

C. Impact of Size of DC Voltage Droop Constant
To observe the impact of the size of the DC voltage droop constant on load sharing, three droop
constants (for terminals 1. 2, 4, and 5) were tested for the same step change in power of terminal 3 (i.e.,
from 0 to 250 MW). Simulation results are shown in Table [X. The sizes of the converters were kept the
same as in Fig. 3.
It is shown in Table IX that, as the droop constant decreases, the balancing power distribution deviates

more and more from the one predicted by the ideal lossless model.

D. Impact of DC Transmission-Line Distance
Due to the DC line resistance, terminals which are located further from the point where a change in

power injection occurs (i.e.. terminal 3 in the test case) observe smaller voltage drop at their DC bus.
This describes why the changes in DC bus voltage at terminal 5 have been lowest in all previous cases.
nenon. a similar change of reference (i.e., 250 MW) was tested for

To further elaborate on this phenot
various lengths of the DC transmission line between terminals 4 and 5. The droop constant of terminals

1,2, 4. and 5 was kept as kdkd. The results from the simulations are shown in Table X.
From Table X. it could be observed that the contribution of terminal 5 to DC grid power balancing
distance between terminals 4 and S increases (compare the numbers

decreases while the DC transmission
in boldface letters). From this. it could be observed that HVDC terminals respond more strongly to

power balancing demands occurring at closer distances than at further locations.
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VII. CONCLUSION

In this paper, the impact of DC line voltage drops on the distribution of balancing power is thoroughly
investigated. It has been demonstrated that the response of cach DC terminal to the instantancous
balancing power demand is influenced by several key factors:
1. DC Grid Topology and Line Resistances: The layout and resistances of the DC grid lines play
acrucial role in determining how power flows through the system.
2. Location of Power Deficit/Surplus: The location within the DC grid where a power deficit or
surplus occurs significantly affects how the system responds and redistributes power.
3. Value of the DC Voltage Droop Constant: The setting of the DC voltage droop constant
applied in the DC grid influences the terminal responses and the overall power flow pattern.
Due to these factors, the power flow pattern following a change in injected power at a DC terminal
exhibits significant deviations from what is predicted by a simplistic lossless DC grid model.
An analytical expression for accurately estimating terminal power has been proposed in this paper. The
validity of this analytical expression has been demonstrated through close agreement between the results
obtained using the proposed method and those obtained from dynamic simulations applied to a five-
terminal MTDC test model.
By taking into account the complexities introduced by DC line voltage drops, this study provides
valuable insights into the behavior of MTDC systems and offers a more accurate tool for analyzing and

predicting their performance in practical applications.
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¢ consumption and arca reduction,

Abstract: Sequentinl cireuit design Is heavily Influenced by powe
I to limit the amount

Mainly consisted is shown here, Rather than using (ip Mops, pulsed [atches nre usee
of space these utilize. The shift reglster uses o minimal number of pulsed clock signals by combining the
latches into numerous sub shifler registers and using Multiplexer and ndditional temporary storage
latches. Multiple non-overlap delayed pulsed clock signal schemes are presented for data synchronization
in a multi bit shin register to decrease power consumption. In order to maintain the current system,
Tanner S- EDIT will be used with Taiwan Semiconductor (I'SMC) 0.18mm technology. Designing low-
power digital combinational circuits using Gate Diffusion Input(GDI) is a common practice nowadays.
When used in particular operating conditions, the GDI approach restores the in-cell swing by
implementing sophisticated logic functions on two transistors. This method reduces power consumption,
propagation latency, and digital circuit size while maintaining low complexity of logic design. Dual Edge
Triggered Flip Flop(DETFF) implementation using GDI technology is introduced as an improvement to
the shift register design. This idea also takes into account time restrictions, which can be reduced with the
least amount of management.

Keywords: Shift Register, Thermometer Code, Gate Diffusion Input, Dual Edge Triggered Flip-Flop,
Propagation latency.

L. INTRODUCTION

Digital circuits employ a wide range of fip-NMops and latches, which have a significant impact on the
recycled elemental particles. Today's digital designs incorporate advanced pipelining techniques as well
as multiple Mlip-Mops and shift register files that are simple to multiply. A reduction in chip power can be
achieved by reducing the clock power used by latches and flip-flops. Other than the D-Flip flop and its
variations. such as ‘T-Mip fops and JK-Mlip fops, there are a variety of other, there are slew of new and
innovative flip-lop structures (o consider. Each of the clock periods two powerful falling edges or rising
edges can be triggered by a Single Bdge Triggered Mip-Nop. Due to battery-operated systems' need for
low power consumption, high-performance designs with better reliability, custom-sized and low-power
configurations have been developed over the past several years, This necessitates designs that use a less

amount of electricity while keeping the same level of performance VLSI designers 1 s take
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Cost Tree Spanning A Given Subset
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Rectilinear-Steiner-Minimum-Tree (RS I) generation is a key
step In VIS routing. This paper describes a deterministic RSMT
henristic named SUP becanse it s simple, fast, and parallel. It is
based on a rapid method for computing the optimal solution Jor
three-pin nets, which {1 extends and applies to larger ners. ¢ ompared
to FLUTE, a fast and high-quality RSMT aigorithm, SFP Incurs a
wirclength penally of 0.38 percent on the 16 1SPPD 2008 inputs with
13 million nets. However, an a lo-core 2950\ CPL 'y parallel SI'P is
19 times faster than FLUTL, and on a Titan V' GPU, i is §6 times
Jaster. Sertal SFP can generate an RSMT for a | 0,000-pin net in
under 1.5 scconids.

Keywords -GPU acceleration, Paruvllelism, Routing, RSMT
heuristic, Stetner points

I, INTRODUCTION

Signal routing is an essential step in the physical design of a
VLSI clup. Its goal 1s 10 deternune swhete to nu the wires that
connect the logie blocks (¢ g mactos, cells, and gates) while
keeping certam factors hhe wirelength, signal-propagation tine,
and power consimption low. This study focuses on the Rectilin-
car Stemer-Nnunum-Tree generation e, the fust step of siz-
nal routing that involves mumnuzing the overall wirelenath. The
iput 1s the location of the pms of eachi Jozre block as well as
informanon about which pins to connect. A set of pms that must
be comnected s ealled a net. Al nets together are referred to as

the netist

Panel (n) i Fig 1 provides an exmmnple of a net wath three
pins that connects thie ontput (P of one loge gate 10 one gt
each (P2 and P3) of two other logic gates The three pins can be
connected as shown i panel (b) bt domng so results man un-
necessanly long wirelength. Panel (¢) shows i better solution
that is optimal assumning we can only connect pinsto pins. Thas
solution can be fournd by computing the M Spaning
Tree (MST) of all possible prrconnections 17 waypomits, called

wipponted by the Delense Ahvanced .

Research Projects Agency under avard pumber DARPA FIROD1117S0054

Any opunsons, finkngs. and conchaons of yecuaunendations expressad n
dor ot necessanly reflect the views

Ihis marenal 1s hased vpon work

s material mre those of the authoss and
of the Defense Advanced Research Projects Agency

Stemer points [15), are allowed, the wirelength can be shortened
further as illustrated in panel (d).

Due to manufacturing construnts, only rectilinear (honzon-
tal and vertical) wires are typically allowed. Panels (e) through
(h) of Fig. 1 show four possible rectilinear solutions. They are
constructed by connecting the pins in P2-P1-P3 order using L~
shaped wires with one tum. The solutions in panels (¢). (f). and
() all liave the same suboptunal wirelength The solution m
pane! (h) containing the Stemer pomt S 18 optunal It 1s shotter
because the part of the two L-wires between Pl and S 1s shared
In general, the goal of Rectilinear-Stetner-Mmunum-Tree
(RSMT) generation is to interconnect k pins n a plane using
only horizontal and vertical wires such that the total wirelength

15 munuzed,

-~ % %,
-
e
N \
TS e,
(=] (L]
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g} m.—.—‘
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Fiz 1. Several Layouts of a tluce-pn net (blue dots denote pms, red dots
mdicate Stemer powts, the net s blue, and solid wires are rectilinear)

Findmg the set of optumal Steiner points is NP-hard [15]
However, mterconnechng given pins and Steiner pomts can be
accomphished by computing an MST, a polynonual-tune algo-
othin, of a complete graph where the vernces are the pms and
Stewer pounts, and the edge weights are the rectilinear distance
(Manhattan distance) between the edge’s endpoints Despite the
NP-hardness. the optunal solution can often be computed mn
prachce becanse nets tend 1o comprise just a few ps. Finding
the ophimal soluton 1s tnvial for two-pin nets and easy tor three-
punnets (ef Secton 1D Taken together, two- and llm.:r—pm nets
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Abstract -This project proposes a sman
griid  zpplication  system  using new
bidirectionzl  intelligent  semiconductor
trznsformer (BIST) With frequency range in
terms of KHZ in which the magnitude and
frequency of the operation voltage are
various and high-quality power is required.lt
provides bidirectional power flow and
hybrid switching using MOSFET and
IGBT. The system comprises of high-
volizge pert and low-voltage part .The high-
voltage part is composed of several half-
bridze ac/dc converters connected in series
through high-frequency transformers to
cope with high input voliage. While the
low-voltage part is composed of
bidirectional half-bridge dc/dc converter
and dc/ac PWM  inverter. In  the
prototype  BIST, the input voltage on
the high-voltage side is 1900 V and the
output voltage on the low-voltage side is
180V, and  the intermediate = DC-DC
converter component output is found to be
1000V with improved power factor
correction and compensation of sag and
swell respectively so that the efficiency
is improved and it posses small size

and  light weight, with realization of three
phase structure on a single module .This can
be analysed MATLAB simulation.

LINTRODUCTION

By using conventional transformer we can
only step up or step down the voltage and it
will not overcome the power quality
problems.so it is not fit for smart grid
applications. since in case of smart grid
frequency mismatch is a major problem
while connecting various renewable
resources. so  for  this  purposes,
BIST(Bidirectional Intelligent Solid state
Transformer is used widely in railway
stations and substations since it provides
light weight.This single phase BIST is used
in case of distribution automation.BIST
operates at much higher frequency in terms
of KHZ since it distributes DC power as
well as AC power with compensation of sag,
swell and harmonics and such that it can be
implemented for sman grid which is also
termed as Microgrid.In  some cases
bidirectional power flow can be achieved
but power factor is not been controlled.In
some other cases voltage sag and swell can
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d area of research over the last decade. As IoT devices haye less memory,
Sumption, the traditional security mechanisms are not suitable for [oT. A
ion Detection System (IDS) has a crucial role in protecting the IoT nodes
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further research, development, and lightweight mechanisms are required for IDS to provide a higher level of
security to the resource-limited IoT network.

Index Terms — Attack, IoT, Intrusion, IDS, RPL, Security.
L. INTRODUCTION

economic implications. It is essential to all facets of human life [1]. Healthcare, logistics, smart-cities, smart-
homes, and agriculture are just a few of the applications for [oT. Due to its resource-constrained
characteristics, the 10T tends to have more vulnerability that can be easily exploited by an attacker. The
number of connected unsecured IoT devices on the global network is rapidly increasing [2]. Researchers are
mainly focusing on various encryption and = authentication mechanisms to ensure data confidentiality,
authentication, and privacy among users and things. Most of the 1oT devices have b

een developed without
considering the fundamental security requirements [3].

The tools and techniques available for securing the IoT are inadequate because of the large number of
interconnected devices. Moreover, the security mechanisms based on cryptography are mainly used to prevent
external attacks such as eavesdropping and message alternation. When the Cryptographic techniques hold the
valid key and are compromised by the attack, _they cannot dete_ct the vulnerable nodes, Intruders can easily
access the security details from the compromised nodes apd |mmed'1ately launch severg] internal attacks.
Hence, to offer an extra level of security to the 10T, the Intrusion Detection System (IDS) acts as a tool [4].

Anthea Mayzaud et al. [5] categorized the Routing Protocol for Low Power Lossy Networks (RPL) attacks into
%l a - e A Rty - o = -
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Highly Solar active green oxidant combined W, N
Co-doped ZnO powder :
Synthesis Characterization and Photo catalytic

Degeneration of textile Dye
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Department of Science and Humanities, A.R. Engineering College, Vadakuchipalayam, Villupuram-605601,
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ation was investigated
0.05 mol%, and 0.06
ZnO exhibited low

Abstract: The photocatalytic degradation of Reactive Blue 4 (RB 4) under solar irradi
using W, N co-doped ZnO. Various mole ratios (0.02 mol®%. 0.03 mol%, 0.04 mol%,
mol®s) of W. N co-doped ZnO photocatalysts were prepared via the sol-gel technique. Pure
photocatalytic activity due to poor surface properties, photo-corrosion. and limited utilization of visible light.
These drawbacks were mitigated by doping ZnO with W, N. The photocatalytic activity of W, N co-doped ZnO
significantly surpassed that of pure 7ZnO. XRD, SEM. UV-DRS, PL. and FTIRB analyses confirmed the
enhanced photocatalyvtic properties of W, N co-dopad ZnO. Furthermore, W, N co-doped ZnO exhibited
photostability and long-term durzbility.

ctive Blue 4, solar light

Keywords: W. N Codoped ZnO. Sol-gel route, photocatalytic degradation, Rea

1. INTRODUCTION
The last cenfuries have seen 2 steady increase in human activities. causing remarkable technological

development and soaring human populations. However, the industrial expansion has brought atmospheric,
ground. and water pollution. all harmful to humans and the environment. Indeed. major pollution can cause
human diseases like breathing problems. cardiovascular problems, cancers, neurobehavioral disorders, etc. It
can also affect clobal warming, which worsens climate change. increases sea level rises, and causes serious
damage to animals and flora.

Among the water pollurants. synthetic dyes pose significant issues. Synthetic dyes are commonly used by
\'ariou; industries. especially textile ones. These physically and chemically stable compounds are harmful to the
environment. Synthetic dyes are recalcitrant compounds that exhibit high solubility in water and accumulate in
both wastewater and industrial effluents. Consaquently, the recovery of wastewater by conventional methods is

not suitable for emergent pollutants. Heterogeneous photocatalysis can be satisfactorily applied for the
decontamination of natural samples through the photocatalytic degradation of toxic pollutants from complex
matrices. such as river water and wastewater. All renewable technologies have become a promising alternative
for both energy generation and wastewater treatments. Solar photocatalysis is a suitable option to degrade

recalcitrant pollutants from water. N
The absorption of a photon initiates the photodecomposition of a semiconductor with energy greater than or
equal to the bandgap of the semiconductor, producing electron-hole pairs. It is important for prolonging
electron-hole recombination before a desngnakjd chemical reaction occurs on the semiconductor surface-
Several semiconductor photocatalysts such as TiO=. ZnO, WO, SnO:. CdS, and 7o Fave been used for the

rewater pollutants under visible light irradiation. Among semiconductors, zinc oxide (ZnO) has
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Investigation of Properties and Dynamics Mechanical
Analysis of Glass fiber / Human hair / Coir fiber

reinforced epoxy polymer Hybrid Composites
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ABSTRACT

This paper presents the study of the mechanical and water absorption characteristics of the Glass fiber
/ Human hair / Coir fiber reinforced epoxy polymer composites. G-H-C-G, C-H-G-C, and H-C-G-H
reinforced epoxy resin matrix composites have been developed by hand lay-up technique with varying
process parameters such as fiber condition. Tensile strength various from 42 Mpa to 56 Mpa, Tensile
modulus varies from 48 GPa to 52 GPa, flexural strength varies from 46 MPa to 52 MPa, flexural
modulus varies from 42 Gpa to 50 Gpa, shear study and fracture study was carried out. Effects of
central open hole on the tensile strengths of the composites were studied by five sets of tensile
specimens containing central open holes of five different diameters. Dynamic mechanical analyzer
(DMA) was used to examine the dynamic mechanical properties of composite laminates with
increasing temperature. The optimum mechanical properties were obtained in the treated fiber
composite. Results showed that the composite sample, which has human fabric at the outer layers, has
the highest storage and loss modulus. Besides, it was observed that glass transition temperature (Tg)

of samples are close to each other and at about 75 °C. The fracture surface of the composite shows
that pull out and de bonding of fiber is occurred.

Keywords: Glass fiber / Human hair / Coir fiber fiber hybrid, mechanical, open hole, DMA, SEM.
INTRODUCTION:

Natural fibers are derived from plants, animals and mineral sources. In modemn days, the
natural fibers from plants like sisal, banana and jute mixed with the glass fiber are used to get high
strength (HS) hybrid composite materials which are widely used in many applications. High strength
composite materials are replacing the metallic materials when used in the aerospace, structural and
automobile industries.

Hybrid laminates exhibited superior dynamic mechanical performance, even compared to the
pure glass laminate. Lower tan delta peak_height (related to better fiber-matrix interaction) values and
higher Tg were reported for the [C/G/ G s and [G/C/ C]s samples which, together with the [GICr
G ]s sample, exhibited the best results for reinforcement effectiveness and loss modulus peak height
[1]. Polyester based hybrid composites are prepared by Hand lay-up technique followed by static
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A REVIEW ON BIO COMPOSITE MATERIALS
R.Panncerdhass®, S.Ramamoorthy, D.Manikandan, M.Jayaprabhabane
Professor' & Assistant Professor
Department Of Mechanical Engineering, A.R Engincering College,Villupuram
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ABSTRACT:

Bio composites are natural fiber reinforced biopolymers, due to their excellent

properties and less weight, Composite materials are considered as a significant part of our day

to day life. Bio composites are fabricated by combining natural fibers in a matrix material. The

matrix material can be biodegradable, non-biodegradable, or synthetic. Synthetic matrix

materials, along with natural fibers, are used to form hybrid bio-composites. Naturals fibers are
abundant and have low harvesting costs with adequate mechanical properties, eco-friendly
nature and sustainability, so the natural fibers are getting attention from researchers and
academician. This review article provides a review of the widely used natural fiber reinforced
polymer composites and their applications. Drawbacks of natural fiber composites such as
higher water absorption, low fire resistance, and mechanical properties limited its application
also the applications of natural bio composites in automobile, construction, marine, aerospace

industry arediscussed.

Keywords: Bio-composites, Synthetic matrix, Naturals fibers.

1.INTRODUCTION:

A bio composite material is a combination of matrices such as polymer and
reinforced natural fibers. These composites mimic the morphology of the living materials
with excellent biocompatibility. The polymer matrix protects the fibers from mechanical
damage and environmental degradation. Moreover, bio fibers are natural fibers produced
from biological origins such as wood, crops, and regenerated cellulose. Bio composites

enhance the safety in their production.
2.BIO0 COMPOSITE CONSTITUENTS:

The term 'bio-composites' for the most part covers composite materials where in any
event one segment ought to be bio-based:
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EXI’ERIMENTAL BEHAVIOR OF FIBER REINFORCED CONCRETE
USING RECYCLED AGGREGATE WITII AGRO-WASTFE
REPLACEMENT
AVinoth, S.Kavari, S.Sugunyn, D. Thulabamani
Assistant Professor
artment of Civil Enginecring, A.R Engineering College, Villupuram
Email:veensann@gmail.com
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ABSTRACT:

Utilization of indus(ria waste materials in concrete compensates the lack of natural

resources, solving the disposal problem of waste and to find alternative technique to safeguard
the nature. There are a number of agro wastes used as fully or partial replacement of coarse
aggregates or fine aggregates. This review carries out a assessment about agro waslte
substances, which can be adequately utilized in concrete as fine aggregate substitution. This
paper reviewed some of {hese materials like fiber reinforced concrete, recycled aggregates,
groundnut shell, superplasticizers are (he replacement in concrete. Different physical and
mechanical properties of recycled fine aggregates and recycled coarse aggregates as well as
agro waste materials has been substituted and it has been reviewed and comparisons arc made
between them. Deflection and leaching study review are carried out additionally and
compared. It can observed that the concrete where river sand is replaced by M - sand and
natural aggregates is replaced aggregates which exhibits improved strength and durability
properties, but it’s slump increases as the rate of replacement increase in the case of
superplasticizers and the slump decreases in the case of superplasticizers.

There is a less
research work reported on agro waste

ad groundnut shell, so it is felf hat further detailed
investigation are required. ready mix concrete each year, It is used in highways, big,
apartments, bridges, dams, and numerous other applications. Sand is used as fine aggregate in
mortars and concrete. Natural river sand is the most preferred choice

as the fine aggregate
materials.

River sand is a product of natural weathering of rocks over g period of millions of years. It is
mined from the river beds and sand mining has disastrous environmental consequences. River
sand is becoming a scarce commodity and hence exploring alteratives 1o i has become
imminent. Fiber Reinforced Concrete, Groundnut shell powder, Recycled Coarse aggregates
are the alternative materials is used.

Concrete is a mixture comprised of cement (10-15 pereent), coarse and fine aggregates
(60-75 percent) and water (15-20 percent) by volume.  Fiber Reinforeed Coi

1crete, Groundnut
Ty ma—
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ABSTRACT:

Knuckle joint is a joint between two parts allowing movement in one plane only. It is a kind
ol hinged joint between (wo rods, often like a ball and socket joint. Knuckle joints are most
common in steering and drive train applications where it needs to move something but also need
to allow for offset angles, The main aim of this project work is to study and calculate the
maximum stresses induced in Knuckle joint, The load carrying capacity is considerably very low
in mild steel pin. So we can also use high strength, high modulus molybdenum pin that can
augment the capacity to withstand higher loads. The knuckle joint is proposed to develop in this
study for an applied force of 150 KN. The diameter of the pin is planned, expected to be 24 mm.
The material of the knuckle joint is considered as molybdenum material, in order to do the stress
analysis the knuckle joint is designed using CATIA software and the mesh was developed for the
same using ANSYS sofiware. Based on the analytical calculations and ANSYS result, it shows
that a pin of 24mm diameter can resist a load of 150 KN.

I) INTRODUCTION:

A knuckle joint is used when two or more rods subjected to tensile and compressive
forces are fastened together such that their axes are not in alignment but meet in a point. Knuckle
Jjoint is a joint between two parts allowing movement in one plane only. It is a kind of hinged
Jjoint between two rods, often like a ball and socket Joint. There are many situations where two
parts of machines arc required to be restrained, for example two rods may be joined coaxially and
when these rods are pulled apart they should not separate i.e. should not have relative motion and
continue to transmit force. Similarly if a cylindrical part is fitted on another cylinder (the internal
surface ol one contacting the external surface of the other) then there should be no slip along the
circle of contact. Such situations of no slip or no displacements are achieved through placing a
third part or two parts at the jointing regions. A knuckle joint is understood to be a hinged joint in
which projection in one part enters the recess of the other part and two are held together by
passing a pin through coaxial holes in two cylindrical parts should not have relative motion and

continue to transmit force.
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ABSTRACT:

Utilization of industrial waste materials in concrete compensates the lack of natural
resources, solving the disposal problem of waste and to find alternative technique to
safeguard the nature. There are a number of agro wastes used as fully or partial replacement
of coarse aggregates or fine aggregates. This review carries out a assessment about agro
waste substances, which can be adequately utilized in concrete as fine aggregate substitution.
This paper reviewed some of these materials like fiber reinforced concrete, recycled
aggregates, groundnut shell, super plasticizers are the replacement in concrete. Different
physical and mechanical properties of recycled fine aggregates and recycled coarse
aggregates as well as agro waste materials has been substituted and it has been reviewed and
comparisons are made between them. Deflection and leaching study review are carried out
additionally and compared. It can observed that the concrete where river sand is replaced by
M — sand and natural aggregates is replaced aggregates which exhibits improved strength

and durability properties, but it’s slump increases as the rate of replacement increase in the
case of superplasticizers and the slump decreases in the case of superplasticizers. There is a
less research work reported on agro waste ad groundnut shell, so it is felt that further detailed
investigation are required. ready mix concrete each year. It is used in highways, big
apartments, bridges, dams, and numerous other applications. Sand is used as fine aggregate
in mortars and concrete. Natural river sand is the most preferred choice as the fine aggregate

materials.

River sand is a product of natural weathering of rocks over a period of millions of years. It is
mined from the river beds and sand mining has disastrous environmental consequences.
River sand is becoming a scarce commodity and hence exploring alternatives to it has
become imminent. Fiber Reinforced Concrete, Groundnut shell powder, Recycled Coarse
aggregates are the alternative materials is used.
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ABSTRACT

This paper presents the study of the mechanical, thermal properties and water absorption characteristics of
the luffa with ground nut fiber reinforced epoxy polymer composites. luffa with ground nut fiber
reinforced epoxy resin matrix composites have been developed by hand lay-up technique with varying
process parameters such as fiber condition (treated, untreated), chopped randomly oriented and different
volume fraction (30%, 40% and 50%). Tensile strength various from 18 Mpa to 23.5 Mpa, compressive
strength varies from 41.5 MPa to 56.2 MPa, flexural strength varies from 61.22 MPa to 73.6 MPa and
impact energy varies from 1.1 Joules to 1.6 Joules, as a function of fiber volume fraction. Effects of
central open hole on the tensile and impact strengths of the composites were studied by five sets of tensile
specimens containing central open holes of five different diameters. The machinability study was
performed by drilling experiments using a CNC drilling machine with drill tool dynamometer. Two input
parameters, cutting speed and feed rate and the one output parameter, thrust force, were used for the
drilling process. The optimum mechanical properties were obtained in 40% of fiber volume fraction of the
treated fiber composite. The fracture surface of the composite shows that pull out and de bonding of fiber

is occurred.

Keywords: luffa / ground nut fiber hybrid, mechanical and thermal properties, open hole,machinability,

SEM.

1. INTRODUCTION

Synthetic fiber reinforced composites are being widely used in polymer composites because of their high
stiffness and strength properties. The natural fibers such as jute, ramie, sisal, coir, pineapple leaf, and
kenaf have the potential to be used as a replacement for glass or other traditional reinforcement materials
in composites. These fibers are abunc!ant, cheap and repewable. Martinez-Lopez et al., aims to study the
Polymer Concrete were reinforced with Loofah fibers in order to improve the compressive and flexural
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ABSTRACT

Biodicsel is derived primarily from the base catalytic trans-ctherification reaction of
oils or fats and lipids, Biodiesel has become highly attractive due to its biodegradable,

renewable, and non-toxic nature, Currently, biodiesel is being promoted by rescarchers as an

alternative fuel. Biodiesel quality analysis is important because consistency and high quality

are critical to the success of its commercialization and market acceptance. Appropriate and

accurate analysis methods are needed to meet this requirement. Some analytical techniques,
such as high-performance liquid chromatography (HPLC), infrared spectroscopy (IR), CHN
analysis and physical properties are considered and used in algac methyl ester (AME)
biodicsel analysis. In the spectroscopic technique, the infrared speetrum plays an important
role. This cexperimental study is focused on performance, emission and combustion
characteristics of CRDI automotive diesel engine developments in biodiesel quality analysis
with appropriate spectroscopy techniques. The use of biodicsel has been found to lower air
pollutant and greenhouse gas emissions, but can be potentially harmful to the engines if it
contains impuritics. This paper proposes a method using high-performance liquid
chromatography to test the quality of biodiesel. ‘This method can also be used to optimize the
procedure used to make the biodiesel. An optimized production procedure and a test method
to assess the final product will ensure high quality fuel that can be used with confidence in
diesel engines. This will likely add strength to proposals to increase the use of the on-campus
reactor and produce biodiesel for campus grounds cquipment from waste vegetable oil. In a

results of CRDI engine based on performance biodiesel blend B60 and B80 shows higher

A . ‘ e
o nee emission HC and NO are lower in blen T
brake thermal cfficiency, based on emission HC ¢ a end of B60 a"dc[};%?&- .
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ABSTRACT:

Dus %o rapid growth of population and industrial globalization day to day encrgy demand
imoresses and has an adverse effect on the fossil fuel depletion. This is the major problem
axcountad for the present and future economy. So in order to reduce our energy demands,
thers should be 2 nead of distinguishing new concepts on renewable energy source because
they are ocoffiendly in nature. In the present paper. kinetics study on the effect of water
Bnacinths I food waste bioges production was carried out. The experiments consists of bio
Ginaster seup of 73limres capacity with 10% solid concentration at mesophilic temperature

smae of 35°C and 2042ys retention times and by using modified Gompertz equation Kingtics

i

were datarminad for each bio digester. The kinetic parameters are Biogas vield potential (P).
Maximum biogas production rate (Rm) and the Duration of lag phase (») were estimated for
each bio digaster. In the experiments COW manure is usad as the inoculums and food waste is
a33ad d:ih The resulis show that the mixture of water hyacinths and food waste will
enhencing the biogas productions of about 1.2% when compared with food waste substrate

slona.

Kevwords: Anaerobic Digestion (AD). Food waste (FW), Cow Manure (CM), Water
Hyaciths (WHL Hydraulic Retention Time (HRT)
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ABSTRACT:

Due to rapid growth of population and industrial globalization day to day energy demand
increases and has an adverse effect on the fossil fuel depletion. This is the major problem
accounted for the present and future economy. So in order to lleduce our energy demands,
there should be a need of distinguishing new concepts c;n renewable energy source because
they are ecofriendly in nature. In the present paper, kinetics study on the effect of water
hyacinths in food waste biogas production was carried out. The experiments consists of bio
digester setup of 75litres capacity with '10% solid concentration at mesophilic temperature
range of 35°C and 20days retention times and by using modified Gompertz equation kinetics
were determined for each bio digester. The kinetic parameters are Biogas yield potential (P),
Maximum biogas production rate (Rm) and the Duration of lag phase (A) were estimated for
each bio digester. In the experiments cow manure is used as the inoculums and food waste is
added daily .The results show that the mixture of water hyacinths and food waste will
enhancing the biogas productions of about 1.2% when compared with food waste substrate

alone.

Keywords: Anaerobic Digestion (AD), Food waste (FW), Cow Manure (CM), Water
Hyacinths (WH), Hydraulic Retention Time (HRT)

0
pepie™

. Q axf BN
J.Jayakodi, A.Vinoth, KSaranya, Sv?’“ﬁef‘c““% H 90
X g RGNS

NI\




INTERNATIONAL JOURNAL OF RESEARCH IN MECHANICAL,

MECHATRONICS AND AUTOMOBILE ENGINEERING(IJRMMAE)
ISSN: 2454-1435 (Print) | 2454-1443 (online)
Volume 7 Issue 2, July — Sep. 2021 - www.ijrmmae.in — Pages 57-62
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ABSTRACT

_ The recent research attempts in polymer composites
are indicative of a shift of choice to synthetic fillers from
nan‘:ral fillers as the low €co-compatibility of the former is
posing  serious environmental hazards. Anyhow, the
comparatively lower mechanical properties of the natural fibre
reinforced polymer composites have restricted their entry into
many sectors. A complementary measure by presenting a
combination of natural and synthetic fibres in the polymer
matrix can achieve a good balance between the degradability
and performance of the material. In the recent past, a few
research attempts were made on the feasibility of hybridization
using selected natural and synthetic fillers.

Most of the assembling operations of fibre reinforced
plastic sheets involve a number of riveted joints which require
the presence of holes which naturally give rise to zones of
stress concentration. This factor has made the analysis of open
hole behaviour of these laminate composites, a crucial step in
defining their suitability for applications.

The open hole mechanical properties of human hair-
coconut coir-glass fibre-human hair hybrid composite
(HCGHRP) are studied in this paper. The composite samples
were prepared by hand lay-up. Eight sets of tensile and impact
specimens with each set comprising of specimens with
centrally drilled holes of a particular diameter were prepared
and the experimental tensile and impact values were recorded.
Additionally, Whitney Nusimer point stress model was
validated for these values. The stress distribution in the open
hole specimens were studied by Finite Element Methogi. In all
these Increase in hole diameter was found to cause an increase
in hole sensitivity. The finite element analysis of the loaded

5 [VILLUPURAY

specimens indicated a much hizher concentration of kked in e
regions surrounding the hole.

Keywords: Susss concentrztion fzctor, open c=mrzl Bole,
glass fibre, humean hair

INTRODUCTION

Green environment cznpeign bes forced e
researcher to chznze their 2pproach in polvmer composizss
reinforcement mzterizl from symthetic fillers to pemwerz] filles 1o
enhance polymer compositzs properties. The kev is z Jow eco-
compatibility of the symhetic fillers is posinz serices
environmental hazzrds. Since comperztively lower mechenicsl
propetties of the nzmral fibre reinforced polvmer Composiiss 23
restricted their entry into mamy sectors. A complementory
measure has been tzken by presenting 2 combinztion of nenw=a!
and synthetic fibres in the polvmer matrix czn achisve 2 2ood
balanice between the degradabilinv and performance of the
material. In the recent past, a few research ansmpts were made
on the feasibility of hybridization using naturzl 2nd symrheric
fillers. Raghavendra et al, smdied 2n effect of Evbrid
combination of jute and glass fibres in epoxy matriv. The
reported that composits with glass fiber showed tensile strensth
of 78MPa and this value was approximately egual the
average of the tensile strength of the Cor"posu.;_a reinforced by
jute and glass fibres. Hazizan et 2l imvestioarad om fhe
mechanical behavior of pultruded juterplass fibre composites
which shows much higher mechanical pr;pemcs Aogzhztal,
have been investigated mechanica] properties of kenaf znd
glass fibres reinforced in epoxy and unsan mrated polyester. This
combination has produced good mechanical pmpa::ics in case
of epoxy, but unsarurated polyester composite showed mo
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TWO-WHEELER DESIGN AND
FABRICATION TO PREVENT
TRIBLE RIDERS AND ACCIDENTS

NN My Y, Nishidt Matlabamaran,N

AR prrofenaot, Depinment of 1 A agineering, College, Y illugurat,
fCarrespondlng author

v hlsay g inalleoni
Alwtraet

Rond site visdtor aeoldente (IRTARY are hecomling o erfticnl public health issue that require 4
ey venpore, I countelen ke tnding the trend of (CFA- accidents a{nri deathis is
becoming concernlg, The appronel el (o enforee the laws and regalations available to stop
tattie aeekdonts b oquently unstecesstul, 'The majority of bike aceidents are caused by more
e two viders who nee not wenrlng snlety helmets, ‘These incidents can be prevented by
dostpnbng bikes with st device integeation, We provide a bike with an integrated helmet
detector, o plozoetootrie wensor, o load phone device, mnd an electricity-generating gadget.The
nmber of vldes on the twoswheeler I realized aslng o lond movable system and a pleznelectric
sennor, whieh can wlst provent eiple viders, Helmet detector: employing a ltaspherry 1703, it can
WlentHy fndividunte who wear holmets or not, ‘These Ingenfous bike safety measures will lower

bike aceldents, Furthormore, powor In gonerted via thermoeleetrie conversion, which operates
o the Peltder elteet prinelple,

Rovwords—smart bike , bike nbullt helmate detector , avolding triple riders, power generation
system replacing dynamometer

I, INTRODUCTION nnd dmplementation of clever bikes with

clever units have been preceded.

NMostly  the usapo ol 4 wheelers s The World  Health  Organization (WHO)
extensively decrensed than the two wheelers, reports, India s susceptible  for  street
Which menns usage ol two wheelers by way nceldents and most of the instances are of
ol the soctety had extended more? Riding on two  wheeler accidents, FProm the latest
two wheolers with over loadimore than two surveys in India 4 individuals are loss of life
members on bike and not - wearing - the for each and every one hour due to no longer
helmet humans are regulaely  loeated on wearing - helmet  and — additionally rna}ly

Indin, This o essential trouble that lTeads to anceldenty are taking place due to more than
unespeeted  andtremendons aeeldents. To 2 riders on bike, On the basis of these
reducethe probability ol aceldent the format troubles we added a device which is
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Abstract:
The advancement of technology has led to a
rapid increase in modern  appliances,

transitioning from time-consuming manual
processes to advanced smart control systems.
However, many circuits, especially power
supply  circuitry, utilize inductors and
transformers that draw higher currents than
specified by manufacturers. Oversizing or
undersizing these components can lead to
adverse effects such as fire outbreaks or
reduced equipment lifespan, ultimately costing
more to replace. In response, this research
proposes a smart control system to monitor,
regulate, and balance energy demand and
supply, employing load shedding in critical
situations based on priority scheduling. The
system, designed using Arduino IDE software
for monitoring and decision-making, and
simulated using Proteus software with the
Senate building in FUTO as a case study, aims
to optimize energy consumption and conserve
usage. A hardware prototype validates the
proposed control  system, demonstrating
organized shedding during peak load periods
and reducing manual  intervention. The
proposed system offers a payback period of 2
months if implemented in the Senate building.
providing efficiency, reliability, and cost
savings.
Indexed Terms: Total
Current (CABC), Section

Connected Load
A&B Load Current

(CAB), Section A Load Current  (CA),
Renewable Energy Source Current (CRES),
Battery Voltage (VB).

1. Introduction:

Despite increasing
es, residential energy

integration of renewable

energy sourc supply still

heavily relies on non-ren
through public wility serv
minimize energy usage.
usage times and employ!

jces. Efforts

2 College,Villupuram

ewable resources

to

including 2djusting
ing efficient devices,

are incentivized by governments to promoie

energy efficiency 1. Eﬂ’!ciem energy
consumption is vital for balancing su_pply znd
benefits such 25 increased

demand, leading to
financial capital, env
human comfort [2]-

1. Objective:

The rapid increase in en
technological advancement
particularly in power supply circwiry, W
inductors and transformers
inrush currents. Addition2
solar panels declines over
to UV light and adverse
Poorly sized systems c2n lead to fire

;ronmentz! quality,

Ily, the efficiency of
time dug to €XposiTe
weather conditions.
outbrezks

or reduced battery lifespan. necessitating costly
replacements. To address these issuss, 2 smart

control system is proposed
compare renewable enery

to monitor and
source power

output with electrical load, prioritizing basad
on need. This system aims to reduce human
intervention while ensuring resilience and

reliability.

The primary objective of this research is to

develop a smart control
specific renewable energy

system

for managing
resources at FUTO.

To accomplish this, the following secondary

objectives will be pursued:

i. Develop a block diagram for the sman
control system. ii. Create a system algorithm
and flowchart. iii. Design a circuit diagram for

the smart control system. iv.

Assess load

den_mnd and available resources at the Senmate
Building. FUTO. v. Develop and implement 2
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NON-VERBAL COMMUNICATION: FOCUS ON
RECRUITMENT INTERVIEW FOR FRESHERS
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ABSTRACT,

1"0_1' years, the psychology is concerned with the study ol communication, and time is entered inthe
enterprise. “This study probes (he impact of nonverbal communication in the outcome of the ove-rall
terview. They examined the nonverbal behaviors of the candidates to the talks, in particular:
posture, eye contact, hand gestures and facial expressions, nonverbal behaviors were recorded at
regular time intervals for the first 10 minutes of *interview, for a total of 20 surveys per candidate. At
the same time, he study examines the impact of the style of the interviewer (measured on the scale
SYMILOG) and the experience gained by the candidate. The assumptions included: 1. Candidates
With work experience have g non-verbal behavior than candidates without experience. 2. The style of
interviewer may influezare nonverbal behavior of the candidate: the attitude more or less friendly
breeder can cause certain non-verbal styles in the selected data were analyzed by ANOVA results that
confirm the hypothesis: The level of experience, nonverbal behaviors and styleof the interviewer are
expressed in significant interaction between them,

Keywords: non verbal Communication, recruitent interview, work experience, facial expression,

body posture.

INTRODUCTION

assumption people’s well-defined and spe-
wman interaction are determined from the
a job interview, or from any pub-lic

The professional contexts, are characterized by the
cific roles. It happens then that nonverbal behaviors in |
physician or the patient, the candidate rather than the interviewer in

official rather than the citizen,
What is interesting is groped to identify those non-verbal behavior patterns and thus for the most
part unconscious and unaware that help us understand who we face if a person is important or not,
‘. " -

whether confident or not or whether it is manipulated or not.
Rozelle, Drukman and Baxter (1986), propose to consider the ‘non-verbal' as a skill you ¢an
also stress this possibility, arguing that the ability

develop and manage. Edinger and Patterson (1983), they
g relationships and

o manage nonverbal behaviors would lead 10 an improvement in workin

facilitating a comfortable interaction,

Il the behavior is of interest as non-verbal skills, you can think of it as a potential that they may
&

develop or learn, which, converging with the verbal communication skills, making people more com.
Ve . . . Il - i, R
petent and effective in their interpersonal relationships,

Noting the importance of the latter in organizational contexts, it Was.considered important 1o
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605 601 Y\h:\pL\\»P 3

74



International Research Journal in Global Engineering and Sciences. (IRJGES)
ISSN: 2456-172X | Vol. 4, No. 4, December 2019 - Feburary 2020 | Pages 57-61

|

ENGLISH LANGUAGE TEACHING AND
CONVERSATIONAL

V.Girija, D.Sampathkumar
Professor, Department of English
AR Engineering College, Villupuram-605 601
Mail ID: girijasaravan27@gmail.com

Abstract

There has been extensive discourse about the role of conversational methods in English language
teaching (ELT), generating both agreement and disagreement among scholars. A revi.ew c.>f' .the
literature reveals that ELT js deeply rooted in the discipline and sub-disciplines of lm.gu_nstlcs,
roots which it has never fully severed. This paper aims to trace the influence of lingUlStl(}S on
ELT over the last sjx decades, highlighting the linear and nonlinear relationships that lingUISthS
maintains with ELT. The core objective is to elucidate how linguistic theories and methodologies
have shaped and continue to shape the field of English language teaching.

Keywords: Discourse, ELT, Improvement, Innovation, Conversational

Introduction ;

The question of whether linguistics plays a role in English Language Teaching (ELT) is highly
pertinent and has been the subject of much debate. Reviewing literature on the topic reveals a
spectrum of opinions: some scholars assert that linguistics and ELT are intrinsically linked, while
others believe they are distinct fields. This intense partisanship and lack of objectivity complicate
the task of evaluating the role of linguistics in ELT.

Examining the history of linguistics over the past hundred years, and particularly the last six
decades, shows that linguistics and its sub-disciplines have profoundly impacted all phases of
language teaching. The evolution of theoretical linguistics—from traditional Grammar to
Structuralism, from Transformational Generative Grammar to Systemic Functional Grammar,
and the current emphasis on Semantics, Pragmatics, and Sociolinguistics—illustrates this
influence. These linguistic theories and their associated methods have significantly shaped the
design and implementation of ELT curricula and methodologies.

Linguistics has provided a theoretical foundation that informs various approaches to language
teaching. For instance, the structuralist approach emphasized the systematic study of language
structures, leading to methods that focus on grammar and syntax. Transformational Generative
Grammar introduced concepts of deep structure and surface structure, influencing approaches
that emphasize understanding the underlying rules of language use. Systemic Functional
Grammar, with its focus on language function and use in context, has informed communicative
language teaching methods that prioritize real-world language use.

Moreover, the rise of Semantics, Pragmatics, and Sociolinguistics has shifted the focus toward
meaning, context, and the social aspects of language. These fields emphasize the importance of
understanding language in use, which has led to the development of teaching methods that
incorporate authentic language materials and real-life communication scenarios.

-y [ VILLUPURA
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The interplay between linguisti

| ) inguistics and ELT is ¢ | i

M : s complex and multifaceted. Linguisti i

?eachinﬁ . r;:'l;::;n_ls_;ﬁlg\l;a:;n&: lools that have shaped, and continuc to shape cﬁ%c:is\:::cl;:;:zsc

e . This cr secks to explore these relationships i heddi h

= v i ceks to nships in depth, shedding li

im,_m.g dialogue bcl\\u.:n linguistics and ELT, and highlightinr;; the innc;gvaﬁgt . g
provements that have arisen from this dynamic interaction e

Structuralism
fcl;"lgcl::smlpil;%u;slgﬁz d?\'cloped as a.rcac(ion against traditional grammar, fundamentally altering
Hieneed b9 pu1e o ‘g‘rammar. Richards :{n.d 'Rodgers (2006, p.54) noted that this reaction was
St ofSp(:cies Sr‘nou.me;'ﬂ towards positivism aqd er.npiricism. spurred by Darwin’s The
ad\';)catfng o oi)'e cr:lclura |,sm. emphasnzed.lrc'aung I!ngUIS(iCS as a scientific study of language,
ol ey jectivity, verifiable descriptions, discovery procedures, the primacy of oral
guage, and the unique pattemns of each language. These principles provided sound theories
and techniques for language teaching.

S.tru_Cturallsts- offered a more comprehensive and detailed description of language, which
Sl_gmﬁcantly influenced both the theory and methods of the Audio-lingual Method (ALM). They
viewed language asa highly structured, rule-governed system that is meaningful within a given
cultural community. Grammar was seen as “the set of formal patterns in which the words of a
language are arranged to convey larger meanings” (Richards and Rodgers, 2006, p.55).
Structural linguists analyzed language by identifying the smallest meaningful sounds (phonemes)
and grammatical units (morphemes, stems, prefixes, suffixes) and then larger units such as
phrases, clauses, and sentences. Language was viewed as a system of structurally related
clements used to encode meaning, with these elements being phonemes, morphemes, and words.
Language learning, according to structuralists, meant mastering these building blocks and the
rules for combining them from phoneme to morpheme to word to phrases and sentences
(Richards and Rodgers, 2006, p.55). This belief led to the development of the Audio-lingual
Method, which focused on the mastery of speech through the four skills of listening, speaking,

reading, and writing.

The structuralist notion of language as a system allowed for viewing second or foreign language
learning as the juxtaposition of two systems. Fries and Pike (1949, as cited in Richards, 1974,
p-4) suggested that this juxtaposition could lead to a new system combining features of both
languages, and even to inter-systematic interference (Weinreich, 1953, as cited in Richards,
1974, p-4)- This idea of interference resonated with both linguists and language teachers, as it
seemed to explain the challenges of second language learning. This led to the emergence of the

Contrastive Analysis (CA) approach.

CA were pedagogic, an
between the learn

and interference : S
hould leverage the similarities, emphasizing both fac

ot always predict error

The origins of
and differences
areas of facilitation
language teachers S
Although CA did n
explaining errors

L S athkumar
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d it helped language teachers by identifying similarities
er’s native language and the target language, thus highlighting
(Ellis, 1986, p.23). As S.P. Corder (1973, p.280) proposed,

ilitation and interference.

s accurately, it was useful for retrospectively
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Structuralism provided a robust framework for understanding and teaching languages. By
emphasizing the systematic and scicntific study of language, it laid the groundwork for methods
like the Audio-lingual Method, which sought to develop language skills through structured
practice and mastery of linguistic elements. The introduction of concepts like interference and
the development of Contrastive Analysis further enriched the ficld of language teaching, offering
valuable insights into the complexitics of lecarning a second language,

Error Analysis and Transformational Generative Grammar

As an altemative to Contrastive Analysis (CA), a more refined approach known as Error
Analysis (EA) evolved. This approach shified the focus from merely identifying similarities and
differences between languages to systematically studying the errors learners make. Brrors were
viewed as a window into the learner’s competence, offering insights into what the learner has
mastered and what still needs to be learned. This systematic study of crrors provided valuable
feedback to teachers about the effectiveness of their instruction and the arcas where learners
needed more support.

\'Vith'tl]e publication of Syntactic Structures by Noam Chomsky in 1957, the cmphasis in
linguistic theory shifted from describing language to understanding the internalization of
language. Chomsky’s work marked a departure from the behaviorist view of language Jearning
as hz}bit formation and memorization of dialogues. Instcad, Chomsky posited that language
learning involves the acquisition of an abstract set of rules that enablc speakers to generate
grammatically correct sentences.

Chomsky’s focus was on characterizing the abstract abilitics that speakers possess, which allow
them to produce grammatically correct sentences in a language (Richards and Rodgers, 1986,
p-159). He introduced the concept of Transformational Generative Grammar, which claims that
knowledge of a few basic sentence structures (kernel sentences) and transformational rules
enables learners to generate a wide variety of sentences. According to Chomsky, "the grammar is
a device for generating the sentences in a language” (Thomas, 1967, p.197).

A kernel sentence is a simple, active, declarative sentence. All other sentences are derived from
these kernel sentences by applying transformational rules. Transformational rules cither
introduce new elements (e.g., negatives, adjectives), rearrange clements of a kernel sentence
(e.g., interrogatives), or do both (c.g., passives). Chomsky implics that passive, interrogative,
negative sentences, and those with adjectives, adverbs, and conjunctions, arc more sophisticated
than kemel sentences (Thomas, 1967, p.197).

For teachers, this notion of kernel sentences and transformational rules proved to be very helpful.
It allowed for the organization of language instruction according to the increasing sophistication
of structures. By tcaching learncrs simple, active, declarative  sentences  and - some
transformational rules, tcachers could help them produce grammatically correct and more
complex sentences. This approach provided a logical order for sclecting and arranging
grammatical elements, building effectively on preceding material.

The most important contribution of Chomsky’s theory is that it permits a teacher to seleet and
arrange grammatical clements in a logical sequence, making it casicr to build on previous
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lessons. This method not only aids in teaching grammar systematically but also enhances
learners' ability to gencrate creative and grammatically correct sentences in the target language.
By focusing on the internal rules that govern sentence construction, teachers can help students
develop a deeper understanding of' the language, moving beyond rote memorization to true

linguistic competence.

Besides this, Chomsky's theory of competence and performance, along with the concept of the
Language Acquisition Device (LAD), provided cvidence that language lcarning is a mental
phenomenon. It involves processes of trial and error and the deduction of rules from the input to
which learners are exposed. According to Chomsky, if a person has competence in a language,
they can produce grammatically correct sentences and distinguish between grammatical and

ungrammatical sentences.

However. Chomsky’s theory faced criticism from sociolinguists like Campbell and Wales (1970)
and Dell Hymes (1971). Campbell and Wales argued that Chomsky’s idea of competence
omitted "by far the most important linguistic ability... the ability to produce and understand
utterances which are not so much grammatical, but, more importantly, appropriate to the context
in which they are made" (Campbell and Wales, 1970, as quoted in George, 1992, p.135). Dell
Hymes proposed that a native speaker must not only produce grammatically well-formed
sentences but also understand and produce sentences appropriate to the context (Corder, 1973,
p.92). George (1992) quotes Newmeyer, who in turn quotes LakofT, suggesting that Chomsky's
framework "sets up artificial boundaries and rules out of the study of language such things as
context, social interaction, and deixis" (Newmeyer, 1982, as quoted in George, 1992, p.135).

This critique led to the concept of communicative competence, highlighting the importance of
developing learners' ability to use language appropriately in various contexts. Hymes (1971)
emphasized that communicative competence involves not only grammatical correctness but also
the ability to use language effectively and appropriately in social contexts. This shift in focus
was foundational for the development of the Communicative Language Teaching (CLT)

approach.

Michael Halliday’s (1975) focus on the functions of language rather than its forms, and Canale
and Swain’s (1980) notion of communicative competence, provided the linguistic foundation for
CLT. These theories underscored the need to teach language as a tool for communication, not
just as a set of grammatical rules. CLT methods emphasize interaction and real-life
communication, preparing learners to use language in various social contexts. This approach
influenced several language teaching methods, including Wilkins’ Notional-Functional
Approach, Widdowson’s discourse-oriented approach, and English for Specific Purposes (ESP)

approaches.

Strevens (1965, p.73) remarked that “the place of linguistics is behind the classroom teachers.”
He argued that the real contribution of linguistics is to enhance the teacher’s understanding of the

nature of language, making them more competent and effective. Linguistically oriented teaching
materials yield satisfactory results only when used by teachers who are aware of the linguistic

ideas and assumptions upon which they are based (Verma, 1993, p.76).
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THe Quastion posd at the beginning—"1What has linguistics contributad © the ticld of English

Banguaee Reching T —aan still he answerad only partially and semisobjectively, Despite this @t (N
Soar that linguistics has made signitivant contributions to ELT, particularly in tenms of methads
and raohaigues. Whik acknondadging the ongoing debates and evolving perspectives it is
vident that linguistic thanries have profoundly shapad the way English is taught and loarnad,

cohancing hath padagogioal practives amd kRamer cutoomes,
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Abstract—A new asymmetrical multilevel inverter topology is reported that is capable to operate
satisfactorily with wide varia- tion in de-link voltage, while feeding power to the ac grid. A topo-logical
building block is first introduced that has one full-bridge inverter connected in series with a level doubling
network. Follow-ing this, the interconnection of such building blocks is attempted to increase the number
of levels at the output voltage waveform. The investigation reveals that for a three-phase system, a
converter configuration with two such building blocks is capable to generate a nominal asymmetry of
14:7:2:1 using only four voltage sources. In solar Photovoltaic (PV) applications, one main source may be
fed by PV array and the other three auxiliary sources may be fed through separate dc/dc converters, each
having power rating of 3.2% of the peak power rating of PV arrays. The proposed con- verter can
generate 3097 space vectors. Asymmetrical hexagonal decomposition is modified (to ensure satisfactory
operation of LDN and to eliminate any dc component in the phase voltage waveform) to control such
converter. The converter is extensively simulated in MATLAB/Simulink. A solar PV system of 9.4 kWp
available in thelaboratory is used to feed power to the grid at different irradiance. Simulation results match
well with the prototype experiments con-firming the usefulness of the proposed topological alternative for
solar PV applications.

Index Terms—Gridconnected photovoltaic inverter, central inverter, multilevel inverter, level

doubling network, inverter topology.
INTRODUCTION

PHOTOVOLTAIC inverter is in the core of a grid connected Photovoltaic (PV) system. Leakage current
(due to stray capacitance between the terminal and frame of PV module) is akey issue that influences
selection of topology for such inverters.

Energy yield from a PV power plant depends on both efficiencyand reliability of these inverters [1]-

While a great attentionis paid to increase the efficiency to enhance energy capture, a considerable loss in
the evacuation of power is observed due toinverter failure. The main reason for inverter failure is high fre-
quency switching of few hundreds of ampere of output current. This current could be reduced by elevating
the voltage level ofthe PV arrays. However, this is not recommended due to severalissues such as potential
induced degradation (PID) [2], dielec- tric breakdown [3] etc., those limit the PV array voltage to a
maximum of 600-900 volts. This leaves no other alternative but to have a central inverter with rated

current of hundreds of ampere.
The key design constraints for a PV inverter are:
1) Leakage current must be below recommended standards.

2) Peak dc bus voltage has to be limited to 600-900 V,

3) Power quality has to be maintained as per grid code, ¢ Q““"
4) The solar park should not inject unbalanced current in tothe grid. ‘\SS\“‘ o

To satisfy the above requirements, many PV converter topolo- gies came up in last three dec \Hﬁ‘@\\ o\ EGE
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EXPERIMENTAL INVESTIGATION AND
BUCKLING ANALYSIS OF WOVEN
GLASS EPOXY LAMINATED
COMPOSITE PLATE
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Assistant Professor
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ABSTRACT

In this project the Buckling behavior of laminated composite plates subjected to in-plane loads
is an important consideration in the preliminary design of aircraft components. The sizing of
many structural subcomponents of the aircraft structures is often determined by stability
constraints. The objective of the current study is to understand the influence of the length-to-
thickness ratio, the aspect ratio, the fiber orientation and the cut-out shapes on the buckling load
for the woven glass epoxy laminated composite p]até in clamped-free-clamped-free
configuration by finite element analysis using ANSYS software. Initially buckling analysis was
carried out on woven glass epoxy laminated composite plate, both; experimentally and
numerically; for the two different geometric configurations to predict the critical buckling load
and the test results were compared with the FEA predictions, to check the validity of the
analysis methodology. The same methodology was further followed for analyzing the buckling
behavior of the composite plates. The results shows the effect of orientation of fiber, aspect

ratio, cut-out shape and length-to-thickness ratio on the buckling of the glass epoxy laminated

composite plate.

Keywords: - Plate buckling, woven glass epoxy laminate, length-to-thickness ratio, aspect

ratio, fiber orientation, cut-out shapes.
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Enhanced Photocatalytic Degradation of Textile
Dye Using W, N Co-Doped ZnO Powder:
Synthesis, Characterization, and Solar Activity

) Thamizhselvi D, Revathi A, Vasanthi M, Ramya K
Department of Science and Humanities, A.R. Engineering College, Vadakuchipalayam, Villupuram-605601,
Tamil Nadu. *Corresponding Author: E-Mail: thamizhkymari2020@gmail.com

Al_)stract: The photocatalytic degradation of Reactive Blue 4 (RB 4) under solar irradiation was investigated
using W, N co-doped ZnO. Various mole ratios (0.02 mol%, 0.03 mol%, 0.04 mol%, 0.05 mol%c, and 0.06
mol%) of W, N co-doped ZnO photocatalysts were prepared via the sol-gel technique. Pure ZnO exhibited low
photocatalytic activity due to poor surface properties, photo-corrosion, and limited utilization of visible light.
These drawbacks were mitigated by doping ZnO with W, N. The photocatalytic activity of W, N co-doped ZnO
significantly surpassed that of pure ZnO. XRD, SEM, UV-DRS, PL, and FTIRB analyses confirmed the
enhanced photocatalytic properties of W, N co-doped ZnO. Furthermore, W, N co-doped ZnO exhibited
photostability and long-term durability.

Keywords: W, N Codoped ZnO, Sol-gel route, photocatalytic degradation, Reactive Blue 4, solar light

1. INTRODUCTION
The last centuries have seen a steady increase in human activities, causing remarkable technological

development and soaring human populations. However, the industrial expansion has brought atmospheric,
ground, and water pollution, all harmful to humans and the environment. Indeed, major pollution can cause
human diseases like breathing problems, cardiovascular problems, cancers, neurobehavioral disorders, etc. It
can also affect global warming, which worsens climate change, increases sea level rises, and causes serious
damage to animals and flora.

Among the water pollutants, synthetic dyes pose significant issues. Synthetic dyes are commonly used by
various industries, especially textile ones. These physically and chemically stable compounds are harmful to the
environment. Synthetic dyes are recalcitrant compounds that exhibit high solubility in water and accumulate in
both wastewater and industrial effluents. Consequently, the recovery of wastewater by conventional methods is
not suitable for emergent pollutants. Heterogeneous photocatalysis can be satisfactorily applied for the
decontamination of natural samples through the photocatalytic degradation of toxic pollutants from complex
matrices, such as river water and wastewater. All renewable technologies have become a promising alternative
for both energy generation and wastewater treatments. Solar photocatalysis is a suitable option to degrade
recalcitrant pollutants from water. N ' _

The absorption of a photon initiates the photodecomposition of a semlcor{ductor-\w_th energy greater than or
equal to the bandgap of the semiconductor, producing electron-.hole pairs. It is important for prolonging
electron-hole recombination before a desngnatgd chemical reaction occurs on the semiconductor surface.
Several semiconductor photocatalysts such as Tl_Oz, ZnO,. WO;, SnO., CdS,. and ZnS han: been used for the
treatment of wastewater pollutants under visible hght irradiation. Among sem:conducto_rs, zinc oxide (Zn(_)) has
attracted attention due to its environmental stability as compared to other metal oxnde.s. The.applicatlon of
photocatalysis, especially using semiconductors such as ZnO, appears to be a more appealing option.
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Approach to Photocatalysis

ZnO serves as a supcrior alternative to conventional chemical oxidation methods for the decomposition of toxic
con_lpuunds _duc to its nonhazardous product[12]. This is because semiconductors have unique properties such
as inexpensive, non-toxic, high surface area, broad absorption spectra, and facilitating multi-electron transfer
processes. ZnO hn§ been demonstrated as an improved photocatalyst as compared to commercialized TiO:
based on its more significant rate of activities and higher absorption efficacy of solar radiations[13]. However,
ZnO has ahlmst the same bandgap as TiOa. Surface area and surface defects play an essential role in the
pholocnmlym_: activities of metal oxide. The photocatalytic activity of ZnO is restricted to the irradiation
wavelengths in the UV region because of its wide bandgap of about 3.2 eV and low quantum efficiency[14].
The fa§l recombination of ZnO's electrons poses additional constraints to its application. Some alternative
strategies to extend ZnO's photoresponse in the visible light region are: (a) ZnO doping[15], (b) co-doping [16],
(c) coupling with lower band gap semiconductors[17], (d) surface plasmon resonance[18], (e) quantum
dots[19]. and (f) sensitization with natural and synthetic dyes[20].

Sevc_ral attempts have also been made to improve the efficiency of photocatalysts by using doping materials.
Doping is required to improve the efficiency of photocatalysts. The reduction of the optical energy gap of ZnO
by doping is an advantage for use in photocatalytic devices. Among these doping materials, Ag-doped
ZnO[21], N-doped Zn0O[22], Mg-doping on ZnO[23] shows good photocatalytic activity.

Doping of non-metallic elements can form an intermediate energy level in the band gap of ZnO, which can
reduce the band gap of ZnO and increase the photocatalytic activity of visible light. Anion doping can achieve

better optical response of ZnO, especially in V group elements N, P, As[24]. Substitution by N doping is one of
d electronegativity of the non-

the best ways to lower down the band gap of ZnO, owing to the atomic size an

metal element N and the closest to O atom[25], and the mixing p state of N and 2p state of O narrow the band
gap of semiconductor oxide[26]. Furthermore, the introduction of N atoms into 7ZnO lattice will bring the
energy band into intermediate energy level and reduce the absorption energy, which can increase photocatalytic

activity[27].

The combination between the properties of the nonmetals with that of transition metals may induce desirable
optical and photocatalytic properties in ZnO. The integration between the visible-light responsive properties of
nonmetal and the metal as trap centers can prompt more efficiency for practical applications. A. M. Youssef
and S. M. Yakout designed effective visible light photocatalysts composed of C/La or Ce codoped ZnO

nanostructures were prepared by sol gel method.
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Chemical structure of Reactive Blue 4

2.2. Preparation of W, N- codoped ZnO photocatalyst ' .
10 g of zinc chloride and 0.01 mol% of Sodium tungstate and Urea were dissolved in 100 ml of double distilled

water for the preparation of W, N- codoped ZnO photocgtalyst. The dopant Conc'entrations were added at the
ratios like 0 to 0.05 mol percentage. To that .solutlon required amount of sodium bicarbonate was then added in
portions with vigorous stirring for several minutes, finally the precipitate was fm_m_ed. The doped photocatalysts
are washed several times with distilled water to remove.NaC| _formed. The precipitate was then dried at 100°C
to remove the water. The obtained precipitate was grinded in an agate mortar and pressed into a ceramic
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procedure without adding dopant toncent;z:im‘
23. Characterization
X-ray powder diffraction (XRD) patterns of the photocatal il

-T2} ) patic Y$is were recorded on a Philips X'pert-MPD
diffractometer in the 20 range 20-80° using Cu-Ka radiation. The data were collected with a gc;ofo.gr;". The
2tom temperature. Determe structure of the products was determined by comparing the experimental X-rav

temperature using Perkin-Elmer LS 55 Luminescence spectrophotometer.
24. Photocatalytic studies
2.4.1. Photocatalytic degradation study of RB 4

50 mg of photocatalyst in a 250 m] glass beaker. Then the dye solution was kept in direct sunlight with
continuous aeration and the concentration of the dye remains was measured periodically by measuring its light
absorbance at the visible 2._max by using Elco SL-17] Visible spectrophotometer. To avoid variation in results
due to fluctuation in the intensity of the sunlight, a set of experiments have been carried out simultaneously. For
PH studies the pH of the dve solutions were modified to different values (3, 5, 7, 9 and 12) by using 0.1M HCI
and NaOH solution.

2.4.2. Chemical Oxygen Demand Analysis

The chemical oxygen demand (COD) is the indirect measurement of the oxygen needed for the complete
oxidation of all the compounds present in solution. The COD of the degraded dye solution were analvzed in
standard dichromate method. For the analysis, 0.4g of HgSO4 was added to 20ml of the degraded dye solution
in a 250 ml round bottom flask. To that 10ml of 0.25N K:Cr:0- was added and mixed well. Then 30 ml of
H2S0.-Ag-SOx reagent (prepared by dissolving 0.5g of Ag:SO: in 30ml of Concentrated H-S0:) was addad
slowly with constant stirring. After that few pieces of pumice stones were added and the flask was fitted with a
condenser and refluxed for 2 hours. The solution was cooled and diluted to 150ml with distilled water and the
entire content was titrated against 0.25N Ferrous Ammonjum Sulphate (FAS) solution using ferroin as
indicator.

COD in mg-1*-1 =(V, - Vz) x N x 8 x 1000Vsamp Vsamp1000

Where Vi & V: are the volume of FAS solution consumed for blank and test sample respectively, N is the
normality of FAS solution and VsampVsamp is the volume of sample taken for analysis.

3. RESULTS AND DISCUSSION

3.1 Physicochemical characterization of the photocatalyst

3.1.1 X-ray Diffraction Studies
The powder XRD patterns of ZnO and 0.04 mol% W, N- codoped ZnO were as shown in Figure 1. Both

samples were identified as a single phase wurtzite ZnO by XRD analysis (JCPDS card nos.- 89-1397, 89-051 1).
The W, N codoped ZnO shows high intensity of the peaks, indicating that the samples are highly crystalline. On
the other hand, codopants such as W and N incorporation on ZnO lattice increased the crystallinity. The mean
crystallite sizes of the samples calculated by using the Scherrer formula for ZnQ and W, N- codoped ZnO was
given in Table 1. The results show that W, N doping decreases the particle size of the ZnO. An XRD pattern of
W. N- codoped ZnO indicates the uniform dispersion of W and N ions. Moreover, the bulk structure remains

virtually unchanged by the W and N- incorporation.

g - a2
e 1 N e et —_——

M w

. N, Vo M cxnd o

v 't
v 3 /
[ \wwuh"\.‘__‘

Intens.ty Cou:

Figure 1: XRD patterns of ZnO and W, N- codoped ZnQ.
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Table 1: XRD Calculation Results of ZnO and W, N- codoped ZnO

Photocatalyst d(101)-spacing Full Width Half Maximum | Average Crystallite Size
(A) (nm) (nm)

n0 24753 0.342° 73

0.04% W, N- codoped | 24710 0.400° 38

/n0

3.1.2 SEM Annlysis of the Photocntalyst
The SEM micrographs of ZnO and 0.04% W, N- codoped ZnO photocatalysts were shown in Figure 2 a, b

respectively. The micrographs show that ZnO particles have blunter particle morphology whereas W, N-
codoped ZnO has irregular arrangement patterns composed of spherical ZnO. This type of morphology could
be able to completely degrade dye solutions. The reason is doped photocatalyst has shown a highly rough

surface,

Figure 3: Diffused Reflectance UV-Visible spectra of ZnO and W, N-codoped ZnoO. !\Ss \‘\.E-\“D
V

\6

20KV '%10,000 | ipm 1240 SEI

Figure 2: SEM micrograph of (a) ZnO, (b) 0.04% W, N codoped ZnO photocatalyst.
3.1.3 Diffused Reflectance UV-Visible Analysis of the Photocatalyst
Diffused reflectance spectra UV-visible spectra of ZnO and W, N- codoped ZnO absorption in Figure 3. The
results show that the absorption onset of ZnO and W, N- codoped ZnO were 390 nm and 480 nm respectively.
Therefore W, N- codoped ZnO can utilize visible light than the pure ZnO for photoexcitation process and
expected to have more activity in the solar radiation than the undoped ZnO. The red shift in the light absorption
of ZnO on W and N doping has been interpreted by Kim et al., as the sp-d exchange interaction between the
band electrons and the localized “d” clectrons of the transition metal ion at the cationic site.

‘! oo 10

004 Mol % W, N codoped ZnO

pute ZnO

002 Mol % W N codoped ZnO
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3.1.4 Photoluminescence Spectra

To study the optical propertics of the synthesized solar actjve W, N codoped ZnO, the photoluminescence (PL)
spectrum is recorded at room temperature. The PL

spectrum compared with pure ZnO powder and W, N
codoped ZnO are shown in Figure 4.

The UV emission located at 391 nm is the band-edge emission resulting from the recombination of free
excitons, and the broad green emission centered at 451 nm is caused by the radiative recombination of the
photogenerated holes with electrons around the surface oxygen vacancy. In comparison with the pure spectrum
of as-prepared ZnO, the UV emission of W, N codoped ZnO s enhanced, while the electron hole
recombination might be

suppressed. This phenomenon can be attributed to the reduction of band gap energy
while doping W and N. The similar observation has been reported previously[32].
11000 +

":-:\".‘:' 1

Intensity Counts(CPS)

A - A
590 80C 610 820

Wavelength {(nm)
Figure 4: Photoluminescence spectrum of pure ZnO and 0.04 mol% W, N codoped ZnO.

3.1.5 FT-IR Spectroscopic Analysis ' B )
Fourier transform infrared spectroscopy of the hydrolyzed particles (Fig. 5) shoxy strong peaks at 1564 cm™ and
at 1399 cm™. The previously mentioned peak at 1564 cm™ indicates the formation of ZnO[33]. When tungsten
doping is with ZnO, the peak value shifted to 1627, this indicates O-W bond has elongated. Peaks at 475 cm!
and 4;’7 cm™ correspohd to N-O stretching and bending. These peaks confirm Integration of tungsten (W) ion
and nitrogen (N) with zinc (Zn) ion.
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Figure 5: FT-IR spectra of (2) pure ZnO and (b) 0.04 mol% W, N codoped ZnO photocatalyst.

3.2 Photocatalytic Studics

3.2.1 Photocatalytic Activity of W, N -codoped ZnO

The photocatalytic activity of the W, N-codoped ZnO photocatalysts has been evaluated from their activity in
the degradation of Reactive Blue 4 (RB 4) in the presence of solar light. This dye has been chosen for the
studies since it has a strong light absorption in UV-visible region. The UV-visible transmittance spectrum of the
RB 4 solution show that more than 80% of incident light in the wavelength range 200-450 nm was absorbed by
50 mg:I"* dye solution in a path length of | cm. Hence, the degradation of the RB 4 solution with concentration
above 50 mg-1™" in a simple photocatalytic process over a UV active photocatalyst like ZnO is difficult and will
take more treatment time for complete degradation. The degradation of 50 mg'l1~' RB 4 on W, N-codoped ZnO
in a photocatalytic process was shown in Figure 6. The results show that W, N-codoped ZnO have higher
activity than pure ZnO in simple photocatalytic process. The W, N-codoped ZnO with 0.01 mol % W, N
content has shown maximum activity for the degradation of the dye and increase of W, N ion above 0.04 mol %
decreases the activity of the ZnO. The high activity of the above 0.04 mol % W, N-codoped ZnO might
suggest.

HO: (hydroperoxyl radicals) are less reactive than both hydroxyl radicals and hydrogen [37].
Figure - 11: Effect of concentration of H:0: on the efficiency of degradation of RB 4
(Initial concentration Co= 100 mg I"*; pH=5; Photocatalyst dosage 1 g I")

4. CONCLUSION
Pure ZnO and W, N codoped ZnO powder prepared in co-precipitation method followed by thermal treatment

at 500°C for 5 hours has shown good activity for the degradation of reactive dyes in solar light. The prepared
photocatalyst characterized by various techniques also compared them photocatalytic activity. 0.04 mol% W, N
codoped ZnO demonstrated highest activity for the degradation of RB 4 with a chlorotriazine functional group.
The rate of degradation of RB 4 over W, N codoped ZnO was maximum when the solution pH was 5, and the
dosage of the photocatalyst was | g I™'. A hydrogen peroxide concentration of 10 mM was found to be optimum
for the achieving the maximum activity in a oxidant combined Photocatalytic process. The 0.04 mol% W, N
codoped ZnO also has good reusability; the 0.04 mol% W, N codoped ZnO completely degraded RB 4 in 120
minutes even in oxidant combined photocatalytic processes in its fourth reuse. Hence oxidant combined
photocatalytic process over 0.04 mol% W, N c.odoped ZnO' wjll be an efficient and cost-effective method for
the degradation of organic dyes and other organic pollutants in industrial effluent.
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PREPARATION, PROPERTIES AND
MACHINABILITY STUDY OF
GROUNDNUT SHELL-BROOM FIBRE-
REINFORCED EPOXY COMPOSITE

Panneerdhass R*, Kamalbabu K )
Dept. of Mechanical Engg., A.R Engineering College, Villupuram-605601, India.
Corresponding author*:panneerdhass@gmail.com

Abstract. The need for eco-friendly materials and non-polluting processing techniques has
made natural fibre reinforced polymer composites potential candidates to replace GFRPs
and CFRPs in semi structural applications. Ground nutshell and broom fibre (fibre strands
extracted from broom grass) are easily available in market at low cost. Polymer composites
consisting of 30% and 40% volume fractions of a hybrid reinforcement containing
groundnut shell and broom fibre in epoxy resin were fabricated by compression moulding.
The mechanical characterization of these composites was carried out by standard tensile,
compressive and flexural tests in a Universal Testing Machine with appropriate set-up. The
machinability study was performed by drilling experiments using a CNC drilling machine
with drill tool dynamometer. Two input parameters, cutting speed and feed rate and the one
output parameter, thrust force, were used for drilling process. TiAIN coated solid carbide
and HSS drills were employed in the drilling experiments and a comparative study was
made based on the output parameters. Solid carbide resulted in lower thrust force values and
feed rate proved to be the most influential parameter on thrust force.

Keywords: Natural fibre, compression moulding, Solid carbide tool, Drilling

1 Introduction

Recently, the research attempts in natural fibre reinforced polymer composites have greatly increased.
Natural fibre reinforced polymer composites involve simple processing techniques, easily procurable
raw materials and relatively high biodegradability levels among all the engineering materials. Apart
from researchers, manufacturers have also shown increased interest in natural fibre composites from the
past decade. To substantiate this claim, the increased in use of the natural fibres in German cars from
around 10000 tonnes in the year of 2000 to 19000 tonnes in 2005 could be mentioned [1]. Hemp, sisal,
kenaf, and bamboo are the natural fillers which have undergone many evaluation procedures and
declared fit for a good number of applications. The mechanical properties of natural fibers and the
composites developed by incorporating them in different polymer matrices and various processing
techniques for fabricating them have been studied by many researchers [2-4].Groundnut shell is highly

Panncerdhass R*, Kamalbabu K.
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Distributed Detection of Minimum Cuts in Wircless Multi-Hop
Networks
V.Maha!, S.Deevikn?, R.Bharathi®, A.Madhavan®

1234 Computer Science and Engineering, A.R.Engincering College, Vadakuchipalayam,
Kappiyampuliyur, Villuputam, Tamilnadu - 605601.

Abstract

A wireless sensor network can get separated into multiple connected components due
to the failure of some of its nodes, which is called a “cut™. Here consider the problem of
detecting cuts by the remaining nodes of a wireless sensor network. Here propose an
algorithm that allows () cevery node to deteet when the conncctivity to a specially
designated node has been lost, and (ii) onc ormore nodes (that arc connected to the special
node after the cut) to detect the occurrence of the cut. The algorithm is distributed and
asynchronous: every node needs to communicate with only those nodes that are within its
communiceation range. The algorithm is based on the iterative computation of a fictitious
“clectrical potential” of the nodes. The convergence rate of the underlying iterative scheme
is independent of the size and structure of the network. All cut nodes information is been
updated and created into a log file of system and filtered log records of cut nodes are

maintained.

I. INTRODUCTION

Wireless sensor networks (WSNs) are a promising technology for monitoring large regions at

high spatial and temporal resolution. In fact, node failure-is expected to be quite common due to

the typically limited energy budget of the nodes that are powered by small batteries. Failure of a

~

set of nodes will reduce the number of multi-hop paths in the network. Such failures can cause a

subset of nodes that have not failed to become disconnected from the rest, resulting in a*‘cut”.

Two nodes are said to be disconnected if there is no path between them. Wireless sensor

networks (WSNs), consisting of large numbers of low-cost and low-power.,
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GPU-friendly Steiner-Tree Heuristic to
Find a Minimum Cost Tree Spanning a
Given Subset

P. LAKSHMIDEVI

Department of Electronics and Communication Engineering,

A.R. Engineering College, Villupuram.

Email: saranyameece@gmail.com
N. MUTHU KUMARAN

Department of Electronics and Communication Engineering,

A.R. Engineering College, Villupuram.

Email: n.muthukumaran.ece@gmail.com

Recdliuear—&einer-.l[inimum-Tree (RSMT) generation is q key  Stemerpoints [1 5], are allowed, the wirelengeth can be shortened
step in VLSI routing, This Paper describes a deterministic RSMT further as illustrated in panel (d).
heuristic named SFp because it is simple, fast, and parallel It is Due to manu facturing constraints, only rectilinear (horizon-
Hhree-pin nets, whicl it extends ang applies to larger nets. Compareq  tal and vertical) wires are typically allowed. P anels (e) through
fo FLUTE, a fast and high-quatips RSMT algorithm, SFP incurs a  (h).of Fig. 1 show four possible rectilinear solutions. Th_e" are
wirelength penalty of 5,38 percent on the 16 ISPD 2008 inputs with  constructed by connecting the pins in P2-P1.P3 order using I -
13 million ners. However, on o 16-core 2956Xx CPL, parallel SFP is shaped wires with one twn. The solutions in panels (e), (ﬁ, aﬂd
19 dimes faster than FLUTE, and on q Titan V' GPL, it is 86 times (2) all have the same suboptimal wirelength. The solution m
Jaster. Serial SEP cqy generate an RSMT for g 10,000-pin net in panel (h) containing the Steiner point S is optimal. It is shorter
under 1.5 seconds. because the part of the o L-wires between P1 and § is shared.
- ) . _ ) In general, the goal of Rectilinear-Steiner—Z\ﬁlﬁmum-Tree

Eeywords—GPL acceleradon, Parallelism, Routing, RSWT (RSMT) generation is to interconnect k pins in a plane using

heuristic, Steiner points onlv horizontal and vertical wires such that the toral wirelength
I INTRODUCTION 15 mininuzed.

Signal routing is an essential step in the physical desien of a *E p= - e .
VLSI chip. Its goal is to determina where to run the wires that N f’ N At R N T
connect the logic blocks (.o . macros, cells. and gates) while —E/ | S > s
keeping certain factors Like wrelenoth, signal-propagation time, L'{“}_ 'S “up s,
and power consumption low. This study focuses onthe Rectilip- o o & "
ear Steiner-Minimum-Tree genzration—i.e., the first step of sig- .
nal routing that involves nuninizing the overall wireleneth. The i .’ TN 5, vs,
input is the location of the pins of each logic block as well ag e e ’ ,\J P b
information about which pins to connect. A set of pins that muyst . I L‘ |
be connected is called a ner All nets together are referred to as o . ’ o
the netlist, ‘ o U

Panel (a) in Fig. 1 provides an example of a net with three f;j__‘”ss":?"'r '“-"“t‘“ ‘:“ fmff-fé'ﬂ Rt (blue dots denste ping, reg dots
pms thae Conmects e SHtpit (p]) of one logic oate to_one input icar ner ponts, the et 1y blee, and solid wiray are reculinear)
each (P2 and P3) of two other logic pates. The three pins can be Finding the set of optimal Ste;
connected as shown 1 panel (b) but doing so results n an up- However, ‘interconnectmsz given
necessarily long \\'irglenzth. Panel (c) shows a betrer solution accomplished by i
that is optimal assuming \ve can onlv “l’m';z pis to ;;ms. This rthm. of a complete graph whe,
solution can be found by ¢computing the Minimum Panning Stemner points, and the edoe Weights are the recti] - dig
Tree (MST) of all possible pin connections, If wavpornts, called (Mahattan distance) bapyreer, the edge’s e dpoimlsne[z;le; ;s:a?ﬁe
: @ ed; d 1te the
NP-hardness, the optimal solution cap often be computed in
practice because nets tend to compryge Just a few pns. Findins
the optumal solution s trjy-jaj for two-pin nets and easy for three
1 nets (¢f. i c p )
p s (ef. Section III). Taken together, two- ang three-pin nets
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Reduction of Voltage Stress in a Medium Frequency
Transformer using IFBTL DC/DC Converter for
PMSG Based Wind Turbine
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ABSTRACT- In this process we are improving the voltage in
dc/dc converter and we are controlling voltage stress in
the full bridge three level dc/de converter .This paper
presents an improved full bridge three level dc/de
converter for wind turbine in dc grid by inserting a
passive filter into the dc/dc converter. This passive filter
can effectively reduce the voltage stress of the medium
frequency transformer in the IFBTL dc/dc converter.

Keywords- DC/DC Converter, improved full bridge three
level (IFBTL), wind turbine, PMSG, DC grid.

L. INTRODUCTION

I now a day’s power demand is increasing so we are
going to develop more efficiency power in a wind
turbine .we are reducing the voltage stress in a dc/dc
converter using an improved full bridge three level
de/dc converter in this process we are using IGBT. IGBT
is a voltage controlled semiconductor device. Passive
filter can effectively reduce the voltage stress of the
medium frequency transformer in the IFBTL dc/dc
converter. A DC-to-DC converter is an electronic
circuit which converts a source of direct current (DC)
from one voltage level to another. As the three-level
converters with the advantages in the aspects of power
quality, semiconductor electrical and thermal stresses,
and EMI for high-power applications, the switches in
the basic HB three-level converter, FB three-level
converter, and the SMs-based FB three-level converter
only take half of the dc bus voltage, which effectively
reduces dvw/dr in comparison with the FB two-level
converter. For the N-level configuration, a total number

of 8(V—1) switches are needed for the SMs-based FB
converter, which is much more than 2(N—-1) and
4(N—1) switches required in the basic HB and FB
converters, respectively. Besides, the corresponding
numbers of voltage sensors are normally required for
the SMs, and the voltage balancing control would be
complicated for the SMs-based FB converter. The basic
full-bridge three-level (FBTL) converter, with the
advantage of the reduced voltage stress of the switches,
reduced filter size, and improved dynamic response, is
becoming highly suitable for medium-voltage and high-
power conversion. Although both the basic FBTL and
the SMs-based FBTL configurations can create five-
level output voltage to minimize voltage steps and
reduce dv/d¢r in comparison with the basic HBTL
configuration, particularly in the medium-voltage and
high-power applications, the basic FBTL converter has
a simpler circuit structure and less number of switch
devices than the SMs-based FBTL configuration, which
leads to a small footprint and high reliability for the
basic FBTL converter. The FB converter has been
evaluated to be a suitable choice for wind farm
application from an energy efficiency point of view.
Hence, the isolated FBTL dc/dc converter is to be
studied for high-power wind turbine systems in this
paper. Some work about the isolated FBTL converter
control has been reported, such as the chopping phase-
shift (CPS) control and double phase-shift (DPS)
control presented, respectively, but they have a high-
voltage change rate dv/ds, and thus may not be
applicable for the medium-voltage and high power
systems. So far, the application of the isolated FBTL
dc/dc converter for offshore wind turbines within a dc
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grid has not been addressed in detail in the literature. In This paper is organized as follows. In Section 11, !hc
this paper, an improved FBTL (IFBTL) de/de converter IFBTL  de/de  converter  and  the mfrcspondmg
is presented for an offshore wind turbine based on modulation strategy are proposed. In Section I, the
permanent magnet synchronous generators (PMSGs) in- voltage balancing control for the IFBTL dc/dc converter
a de grid as shown in Fig. 2, where the IFBTL de/de s proposed. Section IV presents the control of the wind
converter is applied to boost the de voltage from a diode turbine system based on the DC/DC converter.
rectifier to a high voltage for the de grid integration.

TABLE1
PossinLE DC/DC CONVERTER OPTIONS

Converter topology Valve Switch number in Valve Produced  Voltage balance
number  each valve voltage voltage control _
level complexity
2- Basic FB 4 6x1.7kV IGBTs DC bus 2 No
level  converter voltage
3- Basic 1B 4 3xL.7kVIGBTs Half DC 3 Lasy
level  converter bus voltage
3 Basic FB N Ix1.7kVIGBTs Half DC 5 Easy
level  converter bus voltage
2 FB converter 16 IxL.7kVIGBTs Half DC 5 Calculation is
level  based on SMs bus voltage proportional to
the SMs number

Electronic switch-mode DC to DC converters
convert one DC voltage level to another, by storing
- Iproved ‘ the input energy temporarily and then releasing that

PMSG —— Dlt‘}t" BTL — D( energy to the output at a different voltage. The
Rectitier Converter (d storage may be in either magnetic field storage
components (inductors, transformers) or electric field

storage components (capacitors). This conversion

method is more power efficient (often 75% to 98%)

than linear voltage regulation (which dissipates

Fig. 1. Block diagram of the wind turbine connected to a de grid. unwanted power as heat). This efficiency is
beneficial to increasing the running time of battery

operated devices. Most AC-to-DC converters are

II.  SWITCHED-MODE CONVERSION designed to move power in only one direction, from

Variable speed
wind turbine
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the input to the output. However, all switching
regulator topologies can be made bi-directional by
replacing all diodes with independently  controlled
active rectification, A bi-directional converter can
move power in either direction, which s useful in
applications requiring regenerative braking. The basic
FBTL converter, with the advantages of the reduced
voltage stress of the switches, reduced filter size, and
improved dynamic response, and it is a simple circuit
structure and less number of switching devices than
the SMs-based configuration, which leads to g small
toot-print and high reliability for the basic FBTL
comverter. In this paper, an improved FBTL dc/dc
converter is presented for an offshore wind turbine
based on permancnt magnet synchronous generator
(PMSGs) ina de arid.
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Fig.2 Block diagram for FBTL circuit.
11. IFBTL DC/DC Converter

The IFTBL de/c converter, which is composed of
eight switches (S1-S8). eight freewheeling diode or
fly back diode (D1-DS8). four clamping diodes (D9-
D12), an mft, four rectifier diodes (Dr1-D), a passive
filter (Ls and Cs), an output filter inductor Ld, an
output capacitor C0, and two voltage divided
capacitor (Cil and Ci21), which are used to spilt the
dc bus voltages Vi into two equal voltages Vcl and
Ve2.

<

Fig,3 Block diagram for IFBTL circuit.

In the project we are using medium pass filter for
controlling the voltage level in the output side. A
freewheeling diode (sometimes called a snubber
diode, fly back diode, suppressor diode, or catch
diode) is a diode used to eliminate fly back, which is
the sudden voltage spike seen across an inductive
load when its supply voltage is suddenly reduced or
removed. Fly back diodes are used whenever
inductive loads are switched off by silicon
components: in relay drivers, H-bridge motor drivers,
and so on. A switched-mode power supply also
exploits this effect, but the energy is not dissipated to
heat and instead used to pump a packet of additional
charge into a capacitor, in order to supply power to a
load. We are using IGBT, The insulated-gate bipolar
transistor or IGBT s a three-terminal power
semiconductor device primarily used as an electronic
switch and in newer devices is noted for combining
high efficiency and fast switching. The IGBT is a
semiconductor device with four alternating layers (P-
N-P-N) that are controlled by a metal-oxide-
semiconductor (MOS) gate  structure  without
regenerative action. An IGBT has a significantly
lower forward voltage drop compared to a
conventional MOSFET in higher blocking voltage
rated devices. As the blocking voltage rating of both
MOSFET and IGBT devices increases, the depth of
the n- drift region must increase and the doping must
decrease, resulting in roughly square relationship
decrease in forward conduction vs. blocking voltage
capability of the device. By injecting minority
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carriers (holes) from the collector p+ region into the
n- drift region during forward conduction, the resistance of
the n- drift region is considerably reduced. The IGBT is

used in medium- to high-power applications such as
switched-mode power supplies, traction motor control and

induction heating.

v, i
s IV >V then
operation mode I
Else

<. operation mode |

Operation mode

—»

Fig,4 Block diagram of the proposed voltage balancing control
strategy for IFBTL converter.

V. PROPOSED MODULATION STRATEGY

The main difference between the two operation
modes is the capacitor charger and discharge
situations in of cycles. In operation mode I capacitor
Ci2 discharges more energy than capacitor cil

1) Voltage control strategy Mode |

The PWM waveform for the pairs S8-S6, SS—S7;
and S4-S2 lags behind that for pair S1-S3 by (D —
Dc) Ts/2, Ts /2, Ts/2and (D — Dc + 1)
Ts/2respectively. Ts are the switching cycle. The
overlap time between S1-S3 and S8-S6 is Dc Ts /2,
which is also for S4-S2 and S5-S7. Dc is defined as
the overlap duty ratio.

2) Voltage control strategy Mode I

The PWM waveform for pair S8-S6 leads before
that for pair S1-S3 by (D — Dc) Ts/2, and the PWM
waveform for pairs S4—S2 and S5-S7 lags behind that
for the pair SI-S3 by (1 — D + Dc) Ts/2 and Ts /2,
respectively. The overlap time between S1-S3 and
$8-S6 and between S4—S2 and S5-S7 is also both Dc
Ts/2.

In cach half cycle, while capacitor cil and the CI2
exchange the situation in operation modc 2.In opcration
mode 2 capacitor cil discharges morc cncrgy than the
capacitor ci2 in each half cycle. The operation modes can
be alternately uscd for the adaptive voltage balancing
control. The study state operation of the convertor under
the proposed modulation strategy re explain  with
assumption that cil=ci2.

CUIRIRIING
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FBTL Inductor current
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IFBTL Inductor current

Fig ,5 Waveform for inductor current.

V. PROPOSED VOLTAGE BALANCING CONTROL
STRATEGY

A voltage balancing control strategy is proposed for the
IFBTL dc/dc converter in the section, which can be realized

by alternating the operation modes I and II

A. In Voltage control strategy Mode |
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It both the capacitor currents icl and ic2 are with the
peniod of Ts /2. In the first hall cycle, the charge or
discharge Situations for capacitors Cil and Ci2 in stages A,
C, and E are the same. In stage B, current ic2 is more than
icl . while ic2 is far less than icl in stage D. Owing to that,
the periods of stages B and D are (D — D¢ )Ts /2. Suppose
Vel = Ve2 =Vi2: Ci2 would provide more energy to the
load than Cilin the first half cycle under the operation
mode 1. The situation in the second half cycle is similar to
that in the first half cycle. Consequently, voltage Vel
would be increased and voltage Ve2 would be reduced in
operation mode 1 which would result in the trend that
voltage Vcl would be more than Vc2 in operation mode 1.
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=
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IFBTL O Pvoftage

Fig, 6 Waveform for output voltage.

B. In Voltage control strategy Mode Il

The same to operation mode I, the charge and discharge
situations for capacitors Cil and Ci2 in stages A, C, and E
are the same as in the first half cycle. The only difference is

that current.ic2 is less than icl in stage D, while ic2 is far
more than icl in stage B in operation mode Il which is
contrary to that in operation mode 1. The periods for stages
B and D arc both (D = Dc )Ts /2. Suppose Vel = Ve2 =
Vif2; Cil would provide more energy to the load than C2
in the first half cycle under the operation mode II. The
situation in the second half cycle is similar to the first half
cycle. Therefore, voltage Ve 1 would be reduced and
voltage ¥'c 2 would be increased in Operation mode II,
which would result in the trend that voltage Vel would be
less than ¥c2 in operation Mode I1.
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Fig ,7 Waveform for output current

VI.  CONTROL OF AN IFBTL CONVERTER-
BASED WIND TURBINE:
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The control structure of the variable-speed wind turbine
(VSWT) based on a PMSG and an IFBTL de/de converter,
where the wind trbine is connected into the de grid. The
optimal power P+ g can be obtained with the meusured
wind turbine speed @ based on the maximum power point
tracking method neglecting the power clectronics losses,
the power relationship can be presented as

Pg=Viii=VoilLd

WherePg is the generator power and ii is the input current
of the IFBTL converter. A PI regulator is used as the power
controller and produces the current reference i*Ld. The
other PI regulator is used as the current controller and
produces the duty cycle D for the IFBTL converter so as to
follow the optimal power of the VSWT.

VIL CONCLUSION

This paper has presented the control of the IFBTL de/de
converter for the wind turbine system to facilitate the
integration of wind turbines into a dc grid. The
corresponding modulation strategy, including operation
modes I and 11, is proposed for the IFBTL dc/dc converter.
The proposed two operation modes are discussed in detail.
A voltage balancing control strategy is proposed for the
IFBTL dc/dc converter, where the alternation of the
proposed two operation modes can keep the capacitor
voltage balanced. With the passive filter and the
modulation strategy, the voltage stress of the transformer in
the IFBTL dc/dc converter can be effectively reduced,
which is very significant in the medium-voltage and high-
power application. The control of the wind turbine system
based on the IFBTL dc/dc converter is presented as well.
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Abstract

Devices today offer a plethora of infotainment features, catering to owners' desires for rich audio, hands-
free calls, contact management, and navigation through their connected mobile phones. However, these
features also expose infotainment units to exploitable wireless attack surfaces. This study assesses
protocol-level RadioWire threats on vehicles, a significant yet overlooked wireless attack surface. These
threats are critical as they can be transported across vehicles and achieve impactful goals, such as
accessing sensitive data or even gaining remote control of the vehicle. This evaluation is groundbreaking
as previous research primarily focused on other wireless attack surfaces, particularly RadioWire
implementation bugs. Among the pertinent protocol-level threats, we focus on the KNOB and BIAS
attacks, which offer the most effective strategy for impersonating arbitrary RadioWire devices and have

not yet been evaluated against vehicles.

Testing vehicles poses several challenges, leading us to design a cost-effective methodology based on
hybrid lab/on-the-road experiments. We assessed five popular infotainment units (e.g., KIA and Toyota
units) in the lab and three recent cars (e.g., Suzuki and Skoda cars) in a controlled on-the-road
environment. We provide a detailed description of our methodology to enable other researchers to
replicate and build upon our findings. Our protocol-level security evaluation of RadioWire uncovers
concerning findings regarding vehicular security. For instance, despite patches in the RadioWire standard,
al] tested devices remain vulnerable to BIAS and KNOB attacks. Additionally, the tested devices accept
keys with insufficient entropy, contrary to the standard's mandate of 7 bytes of entropy. Furthermore,
these devices employ weak and outdated RadioWire security parameters, such as weak authentication

protocols and ciphers.

I. INTRODUCTION Vehicles, including cars, trucks, and motorbikes, utilize numerous wireless
technologies, such as RadioWire for hands-free services, cellular for internet access, Wi-Fi for sharing
internet connections, and keyless entry systems for wireless locking and unlocking. Since 2020, it's
estimated that one in five vehicles has employed wireless technologies, constituting more than 25% of

over a billion cars.
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ABSTRACT:

Aquaculture mainly refers to cultivating aquatic organisms providing suitable
environments for various purposes, including commercial, recreational, public purposes. This
paper aims to enhance the production of fish and maintain the aquatic environment of
aquaculture in Bangladesh. This paper presents the way of using Internet of Things (IoT) based
devices to monitor aquaculture’s basic needs and help provide things needed for the fisheries.
Using these devices, various parameters of water will be monitored for a better living
environment for fish. These devices consist of some sensors that will detect the Potential of
Hydrogen (pH) level, the water temperature, and there will be two extra sections where the
measurement of dissolved oxygen level and ammonia level using the testing kits can be
determined which are needed for proper fish farming in the right water. An android-based
mobile application has also been developed. In this system, farmers, fishermen, and people
related to aquaculture will be the users of an android application. Via that application and with
the help of a device, users will be notified about the amount of dissolved oxygen, ammonia level,
pH level, and water body temperature. This monitoring system will help fish farmers to take the
necessary steps to prevent any disturbance in an aquatic environment. Though Bangladesh is a
riverine country and fish farming has a huge impact on this country’s economy, it is necessary to
keep in good health to produce more and more fish. But the fisheries of this country are not
expert enough to understand how to provide necessary elements to fish and what to do. They
might get help from this system and measure the parameters they can give necessary things to
grow more fish.

Keywords: Aquaculture; and roid application; 1oT; sensors; dissolved oxygen; pH level;
temperature; water pollution; fish health; fish farmers.

1.Introduction :

- The importance of aquaculture is beyond description. In the aquaculture system, fish are
cultured in confined artificial water bodies such as a tank where they live, eat, grow, and extract
waste. There is no This work is llcensed under a Creative Commons Attribution 4.0
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Abstract—A new asymmetrical multilevel inverter topology is
reported that is capable to operate satisfactorily with wide varia-
tion in de¢-link voltage, while feeding power to the ac grid. A topo-
logical building block is first introduced that has one full-bridge
inverter connected in veries with alevel doubling network. Follow-
ing this, the interconnection of such building blocks is attempted
to increase the number of levels at the output voltage waveform.
The investigation reveals that for a three-phase systeny, a converter
configuration with two such building blocks is capable to generate
a nominal asymmetry of 14:7:2:1 using only four veltage sources.
In solar Photovoltaic (PV) applications, one main source may be
fed by PV array and the other three auxiliary sources may be fed
through separate de/de converters. ench having power rating of
3.29 of the peak power rating of PV arrays. Ihe proposed con-
verter can generate 3097 space vectors. \\\mme!rlcal hexagonal
decomposition is modified (to ensure satisfactory operation of LDN
and to eliminate any dc component in the phase voltage waveform)
to control such converter. The converter is extensively simulated in
NMATLAB Simulink. A solar PV system of 9.4 kKWp available in the
laboratory is used to feed power to the grid at different irradiance.
Simulation results match well with the prototype experiments con-
firming the usefulness of the proposed topological alternative for

solar PV applications.

Index Terms—Gridconnected photovoltaic inverter, central
inverter, multilevel inverter. level doubling network. inverter

topology.

I INTRODUCTION

HOTOVOLTAIC mverter is m the cote of a gnd connected

Photoveltaic (PV) cvstem Leakage current (due to stray
capacitance benween the terminal and frame of PV module) isa
key 1ssue that miTuences selection of topology for such mverters,
Energy yield fiom a P\" power plant depends on both efficiency
and reliatiline of these mverters [1]. Wlile a great attention
1s paid to wmerease the efficiency to enhance energy caprure. a
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considernble loss in the evacuation of power is observed due to
inverter failure. The main reason for inverter failure is high fre-
quency switching of few hundreds of ampere of output current.

This current could be 1educed by ejevating the voltage level of
the PV amays. However. this is not recommended due to several
issues such as potential induced degradation (PID) [2]. dielec-
tric Lreakdown [3] etc.. those limit the PV array voltage to a
maximum of 600-900 volrs, This leaves no other alternative
but to have a cenwral inverter with rated current of hundreds of
ampere.

The key design constraints for a P\" inverter are:

1) Leakage current must be below recommended standards.

2) Peak de bus voltage has 1o be limited 10 600-900 V.

3) Power quality has to be maintained as per grid code.

4) The solar park should not inject unbalanced current 1 to

the gnid.

To satisfy the above requirements. many PV’ converter topolo-
gtes came up in last three decades. Thus secrion briefly lughlights
the merits and limitations of few potentially important topolo-
gies. To increase the efficiency. it was attempted to reduce
iron losses by removing the wansformer. Many wanstonner-
less topologies were evolved [4]. None of these topologies are
suitable for cential mverter applications. Neutral point clamped
(NPC) stiuctures were propesed and analyzed for transformer-
less PV inverters in [8]-[7]. However. as shown m [§8]. NPC
structures also require due attention to mitigate leakage current
in its three-phase version, which reduces its peak voltage by a
factor of 0.866 rejecting certain space vectors. This infrocdnces
additional loss in filter couphng inductor. Moreover, any stray
imductance 1u the neutral line may cause leakage curvent lagher

a

than the linnt

Z-source mverters or 1ts denved topologies [9]-[11] are re-
ported for solar PV applications. This has the advanrage ot hav-
ing higher range of MPPT operation. However, this is achieved
at the cost of high trequency switching. Additional loss of energy
1s obvious in the passive components (mainly in the x‘nducm;s‘)
in these converter topologies.

The other approach to develop grid connected P\™ inverter
is fo explore cascaded mululevel inverter topologies to main-
tain ])ower quality with reduced switching and inductor losses
[12]-[18]. In [12])-[14]. cascaded H-bridge is directly used as
PV v enel, Due to inter-array capacitance. these topologies
will have leakage cunrent even in case of nanstorner isolation
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Abstract—The design of full adder has always been
considered by designers over the years and the main efforts in
this field have been on low operating voltage, low-power
consumption, high speed, low chip area and high energy
efficiency. For this purpose, in this paper, graphene nano-
ribbon field effect transistors (SBFETs) that compete with
conventional MOSFET technology due to their higher current
drive capabilities, ballistic transport, lower power-delay
product (PDP), and higher thermal stability, are used for
designing a full adder. Based on the promising properties of
SBFETSs, an ultra-low-leakage and low-voltage full adder cell
with 18 transistors is proposed. The proposed design utilizes the
unique features of MOSFET-like SBFETs for high
performance. The simulations were performed using Synopsys
HSPICE with 16nm DMOS-SBFET technology and the
simulation results show the superiority of the SBFET-based
design in terms of speed and PDP compared to conventional and
modern structures even at 0.5V supply voltage.

Keywords—Ultra-low leakage, 1-bit full adder, Graphene
nano-ribbon field effect transistor (SBFET), Power-delay
product (PDP), Low-Voltage.

I. INTRODUCTION

Transistors are used as a major component in all electronic
devices such as flash drives, laptop and desktop computers,
radios, mobile phones and smartwatches. Due to the growing
demand for electronic equipment. the production of high
quality devices and various functions is importam’ for
electronic equipment manufacturers. As the scale of the
MOSFET process in CMOS technology decreases. traditional
silicon MOSFET:s are no longer able to maintain Moore's law.
Hence, engineers and scientists are trying to find a soluli(.)n to
overcome this challenge. One solution to this problem is to
replace the conductor channels of MOSFETs with new
materials such as silicon nanowires, carbon nanotubes,
graphene, and graphene nano-ribbon [1]. According to reports
published by International Technology Roadmap for
Semiconductors ITRS, more research will be done on
graphene and graphene nano-ribbon to replace silicon i_n the
semiconductor industry, and it is predicted that traditional

N MUTHU KUMARAN?
Department of Electromics and
Communication Engineering,
AR Engineering College.
Villupuram.

n muthukumaran coe’@ gmail com

Number: +91-7708363460

silicon will be replaced by graphene nano-ribbon in the
coming years [2].

Since graphene was discovered by Novoselov et al. in
2004, many researchers have become interested in research in
this field [3]. Graphene is an open form of carbon nanotube,
and carbon-based families include fullerene, graphene, and
graphene nano-ribbon. Due to the special structure and
excellent properties of graphene, studies on its mechanical and
electronic properties have been done in many articles and it is
predicted that in the near future graphene will be used as one
of the best candidates in nano-devices as a conductive
channel. Due to the fact that graphene nano-ribbon and carbon
nanotubes originate from the same source and the process of
making graphene nano-ribbon is easier compared to carbon
nanotubes, there is a lot of interest in studying the performance
of graphene nano-ribbon.

The demand for a full adder design with low operating
voltage. low power consumption, high speed. low chip area
and high energy efficiency has always been of interest [1.4].
Due to the severe limitations of the nanometer-scale
MOSFET. the use of MOSFET as a main unit in full adder has
now reached its functional limitations such as average power
dissipation and speed. Therefore, in this paper, a new one-bit
full adder based on SBFET is presented, whose structure hasan
extremely low leakage and has a very high performance.

The rest of this article is organized as follows. In the
second part, the proposed full adder cell design based on
SBFET is presented. In the third part, the simulation results
are presented and in the fourth pan, the article ends with a
conclusion.

1l. SBFET-BASED FULL ADDER DESIGN

Addition is the most important computational operation
and is commonly used in any digital electronics and
computational logic unit (ALU) to add any numeric value.
Usually a one-bit adder cell is a full adder that has three inputs
(A, B, and Ci)), and when these three inputs are added
together, the Sum and Cour outputs are generated. The
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Relative Time Synchronization of Distributed

System Clock of Applications for Software-in- the-

loop SiL Simulation
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Abstracr—As  distribured  svstems such At autoinodve,
medical. manufactuning automation become larger and more
complexr. it 15 difficult o test these syerems. Alio, the
synchronizaton of distmbuted applications make the testing
more difficule. In the Seftware-in-the-Loop (SiL) sunulation, a
ssnchronizadon method among clock: of applications is provided
for virual hardware devices and environment. A typical
synchronizadon technique i: that a anzle global clock
svnchronizes local clocks of other sites bur may make high
accuracy bur low performance in SiL simnulation becance
synchronizadon occurs in all nodes when the global clock ricls.
Also there are <ome issues of which node should be selecred. how
much ame the global clock drifts when adding new sites, etc. In
the paper. we propose a method of clock synchronization based
on relatve ame to enhance the simulation performance.

Keywords—Synchronizarion; Relarive: Distributed; Siumlanon;
Sofrware-in-the-loop;

I DT20DUCTION

Recentlv. as the IT convergence industry has been enlarzed
and more wider. the scale of embedded svstem become more
bigzer in the form of distributed svstem such as autometive.
medical. manufacruring automation. et [1-3] Thus. it s
necessary 1o lest applications of these distriuted embedded
systems but it 15 difficulr 1o rest these applications :ince the
testing enviroament of distributed applications should provide
both the execution environment and synchironization
mechanism amonz distrbuted sites [3-3]. The process of
testing embedded resting 15 shown Fiz. 1. Generally. testing of
embedded svitem 15 performed with MiL(Model-m-the-Loop).
Sil(Software-in-the-Loop) and HIL (Hardware-in-the-Loop) 11
order. In this paper. we consider only level of SiL [6] which 15
testing withour hardware In SiL simuvlation of distributed
applic_m:one. however. time synchronization is esstn(ial_In
wireless sensor network. for example. time synchronizaion 1s a
major topic because of high accuracy [7]

In distnbuted applicanons there are fwo 1ssue of tme
svnchronization. One is synchronzation berveen the clock in
an applicat:on and the clock 1n real “'_otld, which 1s absolute
svachronization. The other is synclironizauon ariong clock of

cSer)

applications, which 15 relative synchronization [5] In SiL
simulation relative synchronization is important more than
absolute synchronization because environment and hardware 13
ot real but virual. Thus, in this paper. we consider oaly
relative syachronization. A typical synchronization technique
is using global clock [8]. This technique is that only global
clock synchronizes clocks of the others but may make high
accuracy low performance in SIL simulation because
synchronization occurs in all nodes when global clock ticks
Also there are some issues that which node should be selected.
that new node be required. that how much time global clock
dnft. emw.

So for high performance of SiL simulation including in
synchronization and above 1ssues. we propose a method of
relative time synchronization. This paper is organized as
follows: Section II introduces syachronization of related
works: Section III presents the main idea of relative time
synchromzation: Section IV shows case smdy; Section V
shows evaluation of our method: Section VI provides
conclusion.

II. REAIATEDWOPKS
IEEE 1388 srandard [9-11] defines PTP(precision time
protocol) which enables precise syachronization of clocks in
distributed svstem. Because each system has its clock which 1s

MiL SIL HIL
——
—8-  Plant medel —r—- ~—8-  Plant mode| —I-» —o- Plant madel —o—
1
| | -
L—— Control modet Control SV U |
l

= Centrol SW

Ko bardware

Complexity to deploy
Temelirg of embedded wilw are develop mert

Fig. 1 Process of tesanz embedded system
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