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First Ply Failure Behaviour of Corner

Point Supported Laminated Composite

Skew Plate

Dona Chatterjee , Arghya Ghosh, and Dipankar Chakravorty

1 Introduction

Till the year 1960, almost all papers related to material research were about isotropic

materials. It was during the year 1961; the first paper on orthotropic material was

published. Then onwards, researchers started and continued exploring the behaviour

of layered materials over 50–55 years. Turvey [1] investigated and reported the initial

failure load and centre deflection of a symmetric cross ply simply supported rectan-

gular plate under flexure. In this investigation, both glass and carbon fibre-reinforced

plastic materials were used. Kam et al. [2] predicted the linear and nonlinear first ply

failure loads of partially clamped centrally loaded rectangular laminated composite

plate. It was stated that the finite element model for forecasting initial ply and ultimate

ply failure strengths had been successfully experimentally validated. First ply failure

loads of stiffened rectangular plates with I, hat and blade-shaped stiffeners were

investigated for uniformly distributed and sinusoidal loadings by Sathish Kumar and

Srivastava [3]. Kumar and Chakrabarty [4] studied the first ply failure of angle ply

and cross ply clamped and simply supported laminated composite plates for the first

time with skew configuration.

A review of the literature shows a good volume of publications on first ply

failure (FPF) analysis of laminated composite rectangular plates but only one such

paper [4] contains information about skew plates. The authors’ aims to expedite the

FPF behaviour of a corner point supported laminated composite skew plate under

transverse distributed pressure.

Roofs of car parking plaza, aircraft hangers, theatres, halls, etc. have functional

requirements of a large column and beam free open spaces. This necessitates that roof

cladding structural elements to be corner point supported on columns. As a result,

the focus of this article is on FPF behaviour study of corner point supported skew
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CHAPTER THIRTY SIX

Abstract—Arrhythmia is the most fatal  
for human being among all cardiovascular 
diseases. Early detection of arrhythmia beats, 
from long term ECG record, is helpful to start 
treatment and saving life of patients. In this 
work, we presented a patient- adaptive scheme 
to discriminate normal and three classes of 
arrhythmia beats from ECG signal. Instead of 
conventional features, the proposed method 
uses a kernel based modeling technique of 
the ECG beats and the model coefficients are 
used as the features to characterize different 
types of beats. In this semi automatic scheme, 
a global training set is combined with a local 
learning set to form a patient adaptive training 
set to develop a patient specific classifier 

model. The results are validated on MIT-BIH 
arrhythmia database and the performance of 
the proposed technique is validated by three 
classifiers namely, support vector machine 
(SVM), vector valued regularized kernel 
function approximation (VVRKFA) technique 
and k-nearest neighbour (KNN) classifiers. 
Experimental results indicate that the proposed 
patient adaptive classification scheme increases 
the global accuracy by 12 to 16% than that of 
the accuracy obtained without using patient 
specific beats to global training set. The highest 
average accuracy obtained using this method 
is 96.63%, which is comparable and even 
better than most of the works available in the 
literature.
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Abstract— Evolution and proliferation of the state-of-the-art 
technologies enable a human life marked by convenience and 
ease of access. Due to this technological advancement, difficulties 
are also created which are observed across various segments.
Security issues in the field of networking are no exceptions to 
this. Networking also experiences lots of troubles produced by 
diffident types of complex intrusions. As a countermeasure to 
these troubles, a sophisticated and well-organized system, defined 
as network intrusion detection system (NIDS), has been 
introduced. It is aimed not only at the improvement of detecting 
accuracy but also at the correct identification of unspecified 
attacks. Over the last few decades, several technologies are 
introduced for developing NIDS to ensure a high degree of 
privacy and reliability. With the progression of modern deep 
learning technologies, NIDS performs wonders in the field of 
information security. In this paper, a number of deep learning 
based NIDSs are reviewed in a wide range of network oriented 
infrastructures, viz., traditional and ad hoc networks. This paper 
mainly discusses about the applications, limitations and 
methodologies of various NIDSs to provide a complete and 
transparent overview of network security to the readers.

Keywords— Traditional Networks, Ad Hoc Networks, Deep 
Learning, Network Intrusion Detection System.

I. INTRODUCTION 

In present era, people are extremely accustomed with several 
applications through which they can easily share their personal 
or confidential information to outer world and then, censorious 
cyber-attacks are taken place where cybercriminals use these 
confidential data to execute crime activities [1]. The overall 
infrastructure of network system experiences with different 
kinds of cyber threats such as teardrop attacks, scan attacks 
etc. due to the rapid growth of internet along with digital 
medium. Many systems and applications like firewall, 
antivirus etc. are developed for the safeguard of network 
system but these technologies are not enough capable for 
proper protection. Hence, an advanced and well defined 
system, network intrusion detection system (NIDS) is 
introduced and implemented to secure the network. IDSs are 
an upgrade over the firewall in the sense that it can monitor 
and analyze the complete network’s traffic. IDSs are also 

enabled to generate alarms and alert system administrators or 
information security experts in the event of an abnormal 
situation within the network system. However, that is not all. 
Owing to their ability to store all network traffic, IDSs can 
also inform the system expert, cyber security expert or 
network forensic specialist about the situation in case of a 
cyber-incident or crime. Given that the information relayed by 
the IDS is processed and developed correctly, it also has the 
potential to be used as evidence in court [2]. Usually, two
types of detection approaches have been used in NIDS. The 
known intrusions can be easily detected using signature 
oriented NIDS but this system is not able to identify the 
unspecified attacks. The second approach, named as anomaly 
based NIDS, encloses the deficiencies by correctly detecting 
new or unknown intrusions with the help of learning 
algorithms. Nowadays, this second approach is widely 
accepted throughout the world due to its efficient and dynamic 
characteristics.

Developments in the field of Neural Network (NN)
algorithms have given birth to the concept of Deep Learning
(DL). The need for DL arose when the experts had to look to 
do away with the limitation of having only a single hidden 
layer in the NNs. DL is a hierarchically cascaded algorithm
with multiple hidden layers. These layers are connected 
through neurons, which represent the mathematical 
computation of the learning processes. Deep learning methods 
have shown their adequacy in the areas of dimensionality 
reduction and classification assignments. With regards to a 
deep learning-based IDS, deep networks gain from recorded 
traffic information, which is comprised of both typical and 
atypical traffic. Deep organizations can naturally decrease the 
organization traffic intricacy to discover the relationships 
among information without the need for human mediation. 
Besides, deep learning is all the more impressive in 
recognizing zero-day attacks and refined attack designs by 
learning from a huge number of training samples to build the 
detection model. Fig. 1 shows various intrusions which are 
included in well known benchmark KDD’99 dataset. 
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Preface

The title of the book is Smart Technologies for Energy and Environmental
Sustainability, which is published under the book series “Green Energy and
Technologies”.

Green energy is a type of energy that is generated from natural resources that do
not harm the environment by producing greenhouse gases and, therefore, reduce the
impact on global warming. Greenhouse gases consist mainly of ozone, carbon
dioxide, methane, nitrogen oxide, etc. CO2, methane, and nitrogen oxide are not
efficient enough to stop the solar radiation from entering into the atmosphere; they
cannot absorb all these radiations. The rapid rise of carbon footprint, due to several
reasons, is a leading factor of increasing levels of carbon dioxide in the environment
which, in turn, increases the atmospheric temperature.

With technological advancements, we have acknowledged a series of benefits,
but we have also noticed the succession of disasters and catastrophes because of the
misuse or selfish use of these technical advancements. Smart technologies are being
developed and used to reduce greenhouse gas emission. Smart IoT-based services
are producing green benefits. Construction of buildings with net zero carbon emis-
sions and efficient energy usage are on rise. Technologies related to smart agriculture
are also helping to make the environment more sustainable.

The entire world is on the verge of a major energy crisis. We are witnessing an era
in the global energy environment where global measures using smart and intelligent
technologies for the environment have already geared up. This book examines the
trends and analyses factors that impact the environment by focusing on efficient
energy consumption, storage, and management. Efficient energy management tech-
niques using computation models and techniques in domains like transportation,
green buildings, smart homes, and smart cities are much needed. The potentials of
IoT and other smart technologies can provide solutions for the same where smart
algorithms and techniques can be proposed. This book focuses on exploring these
techniques to enhance the performance of energy systems. Methods/models/archi-
tectures/algorithms and their results to improve the consumption of energy and using
alternative sources of energy for protecting the environment are the prime focus of
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the book. A well-illustrated book with case studies that support the theory is an
important feature of the book.

Book Contents

This book comprises 15 chapters, designed to capture the core ideas of Smart
Technologies for Energy and Environmental Sustainability, and is organized as
follows:

Chapter 1: Organic Semiconductors: Technology
and Environment

Organic semiconductors are based on carbon materials, whereas inorganic semi-
conductors are composed of non-carbon-based materials such as silicon. These
materials are popularly used in compact (in weight and size) and power-efficient
light-emitting devices like small digital display units used in many electronic
gadgets. In this chapter various aspects related to organic semiconductors have
been discussed such as their operation, types, applications, and limitations. This
chapter also reviews the conduction mechanisms of organic thin-film transistor and
issues associated with it.

Chapter 2: Defining and Visualizing Energy and Environment
Related Smart Technologies

Climate change and global warming are global issues. Scientists, experts, and
academicians are much concerned over this issue. They are making policies and
strategies to minimize its impact on the environment. This chapter sheds light on the
need for smart technologies in the area of energy and environment to make our
environment safe and smart.

Chapter 3: Energy Minimization in a Sustainably Developed
Environment Using Cloud Computing

In a cloud computing environment, data centres are used for processing and storing
the data which may cause carbon footprint issues to the environment. Through the
concept of green technologies, this issue may be addressed by how to get a
sustainable cloud computing system by using various techniques like software
optimization, network optimization, and hardware optimization.
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Chapter 4: Sensing, Communication with Efficient
and Sustainable Energy: An IoT Framework for Smart Cities

Smart cities refer to a network of physical objects connected through sensors. They
communicate among themselves to accomplish specific tasks. The basic issue is how
to reduce the power consumption of each sensor node. In this chapter, an optimal IoT
framework is discussed for a better energy management system to make the entire
system more sustainable. Here, for simulating the energy consumption of IoT
framework, a simulator named Cooja is used for analysing the energy
consumption data.

Chapter 5: Existing Green Computing Techniques: An Insight

Green computing means eco-friendly usage of computing resources and facilities. It
is directly or indirectly related to the environment. This chapter aims at green design
and manufacturing techniques for reducing the ecological footprints. Green disposal
is equally important because of the growing e-waste problem related to health and
the environment.

Chapter 6: Smart Home for Efficient Energy Management

One of the aspects of a smart home is to manage the consumption of electrical energy
most efficiently. Through intelligent energy management techniques and scheduling
techniques for devices, energy consumption may be reduced that will eventually
reduce the electricity bill. A metaheuristic algorithm is used for the optimization of
energy consumption and to maintain optimal energy consumption with reduced
energy cost without compromising supply and quality.

Chapter 7: Solar Energy Radiation Forecasting Method

Among many alternative energy sources, solar energy is the most powerful source.
In this chapter, a forecasting methodology known as solar irradiance is discussed
considering all important parameters. Combined forecasting methods are also used
for the prediction purpose.

Preface vii



Chapter 8: Electric Vehicles for Environmental Sustainability

Transport vehicles, powered by traditional sources of energy, are one of the prom-
inent sources of pollution in the environment. Electric vehicles may reduce this
pollution level. This chapter discusses the short, medium, and long-term role of
electric vehicles within urban and rural areas. It also discusses the potential market
for it.

Chapter 9: Smart Grid: A Survey

Traditional power grid has not been relevant to meet the current demands and
challenges efficiently. To solve such problems, different techniques are being used
to make the power grid much smarter. This chapter explains about high power
converter, advanced transmission system, and automated control system. This chap-
ter also deals with how to minimize its impact on the environment.

Chapter 10: Green Building: Future Ahead

Green building is not to preserve the environment but to restore it. The utilization of
solar energy, smart home appliances, cool roof technique, etc. makes the building a
zero energy building, which consumes less energy. In this chapter how the concept
of green building is related to the concepts of renewable energy, e-waste, minimizing
toxicity in indoor air, etc. is shown.

Chapter 11: Reliable and Cost-Effective Smart Water
Governing Framework for Industries and Households

Issues related to water leakages during transmission, its consumption tracking, its
overflow from water tanks, and water quality check in industries and households are
discussed in this chapter. An Internet of Things-based sustainable smart water
governing framework is also proposed. Relevant data is collected, analysed, and
visualized using analytics tools to make an effective decision.
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Chapter 12: Adaptation of Smart Technologies and E-Waste:
Risks and Environmental Impact

E-waste is a growing environmental issue. It is mainly due to mercury and lead
which are toxic to human beings, air, water, and soil. In this chapter, various
problems are discussed related to e-waste and also how to manage it using smart
technologies. A model is also proposed for handling e-waste.

Chapter 13: A Comprehensive Study on the Arsenic
Contamination in the Groundwater of Assam and West Bengal
with a Focus on Normalization of Arsenic-Filled Sludge from
Arsenic Filters

The presence of arsenic in consumable water, a poisonous chemical element, is
dangerous and harmful to health. It is accumulated in the food chain and thus has
cascading effects on each stakeholder of this chain. This chapter proposes technical
solutions for providing arsenic-free water for consumption; it also discusses safe
deposition and utilization of arsenic-enriched sludge.

Chapter 14: Sustainable Approach for Cloud-Based
Framework Using IoT in Healthcare

Technologies in the healthcare domain are an emerging and important area of
research to address the issues related to healthcare, particularly in developing
countries. In this chapter, two technologies, IoT and cloud services, have been
discussed so as to bring better health services even to remote areas of the countries.
The concerned technologies with their merits and demerits are also discussed.

Chapter 15: A Case Study on Evaluation of Energy
Management System by Implication of Advanced Technology
in a Typical Cement Factory in Tamil Nadu, India

Cement factories are considered to be one of the most polluting agents. So, their
energy assessments and audits help in the analysis and plan of energy use, specif-
ically for the industrial production process. Several reports and documents are
verified pertaining to energy aspects, and the auditor prepares a hierarchical report
which helps factory managers to update and make changes and follow the
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procedures that lead to better environment-friendly alternatives. This chapter carries
out extensive research on the same and presents a case study on a typical cement
factory located in Tamil Nadu, India.

We hope that you delve deeper into the varied aspects of the book and enjoy
reading and learning about various smart technologies that focus on optimal energy
usage for a better future.

We dedicate this book to our family members without whose support this would
not be possible. The authors form an integral part of this volume. We express our
gratitude to the contributions and are also obliged to the reviewers for their com-
ments that helped to improve the quality of the book. Last but not least, thanks to
God, for showing us the light to start this project and blessing us to complete it.

New Delhi, Delhi, India Parul Agarwal
New Delhi, Delhi, India Mamta Mittal
New Delhi, Delhi, India Jawed Ahmed
Gjøvik, Norway Sheikh Mohammad Idrees
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Abstract For centuries, dyes have been utilized in the tannery, textile, food, paper,
cosmetic, and plastic industries. As a consequence of the fast urbanization and indus-
trialization, the uncontrolled release of dyeing agents in the effluent is increasing.
Such a release causes toxicity and pollution to the whole environment. These concerns
become more critical due to the biomagnification phenomenon through various
trophic levels resulting in severe toxicity in higher animals and plants including
aquatic flora and fauna. Mitigation of this nuisance can be achieved by the economic
application of biotechnology using safe biological agents to decolorize and degrade
the dye in water bodies.

In this chapter, we reviewed the toxicity and harmful effects of various dyes
along with different mechanisms and strategies of dye decolorization and degra-
dation by biological agents while giving ampule emphasis on the mesophilic type
bacteria. Further, the effect of different physicochemical parameters on dye removal
efficacy was explicitly discussed. Moreover, various techniques to investigate the
harmful toxic effects of the produced post degradation metabolites were also enlight-
ened. Thus, this present chapter will deliver a quintessential perception on the feasi-
bility of the bioremediation technique using mesophilic bacterial strains to treat dye
contaminated waste streams.
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