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Abstract

Congestion is a major issue in all metropolitan cities,
particularly in urban areas. Using smart technologies,
Cities may be extraordinary and can be transformed
into “smart cities”. The Internet of Things (IoT) is a new
paradigm in computing that seems to have the
capacity to enhance impact in smart city
implementation. For smart cities, loT and cloud-based
road traffic technologies are proposed in this article.
The overarching goal is to use cloud computing to
resolve some of the 10T's present issues and limits to

create upgraded solutions for smarter cities. With the
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Summary

The designing and controlling of the microgrid in both modes, stand-alone mode and utility-
connected mode, is a central concern. After main grid interruption and resynchronization with
the grid, the power sharing is an interesting task. Similarly, in a single-phase inverter-based
microgrid, the islanding occurs during grid dis-connection, which is one of the important
aspects.

In this paper, appropriate relay management in a single-phase system is projected for islanding
and active power allocation in between multi-distribution generations (DGs) units. Micro-switch
acting as a relay is used here for disconnection and synchronization of DGs by using Static
Transfer Switch (STS). There are several types of islanding detection methods (IDM) out of these
passive islanding methods that are competent, financially cheaper and easily implemented;
however, they have large non-detection zones (NDZ). The conventional passive islanding
methods are unable to sense islanding conditions when the generating power is approximately
equal to load power. In this paper, various passive and active islanding methods are discussed
along with their merits and demerits, and individual lower-order harmonics are investigated
along with STS, which, as a new effective passive islanding method, is proposed for the inverter
centered utility connected system. This scheme can be properly useful along with the existing
passive methods. The proposed method overcomes the limitation of the passive method and
has a benefit that it is able to reduce the Non-Detection Zone (NDZ). The test result of
simulation and experimental set up is analyzed, which fulfills the requirement of IEEE 1547
standards.
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Abstract

One of the important parameters that governs
suitability of soil subgrade for flexible pavements is
subgrade modulus and it depends on many factors
such as type of loading and its magnitude, soil type
and its engineering properties, flexural stiffness of the
pavement structure and relative stiffness of the soll
subgrade and pavement structure. The strength and
stiffness of soil affects its relative stiffness with
pavement structure and depends on various factors
such as water content, soil type, degree of compaction

and soil suction. For most soils, soil suction is mainly
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Abstract

Slope failures and landslides pose serious geotechnical
challenges, as large fatalities and economic losses may
occur due to such natural disasters. Landslides happen
mainly due to excessive rainfall and large magnitude
earthquake. In recent years, efforts have been made
toward developing various early warning systems for
landslide forecasting, which would help to minimize
fatalities, by efficient evacuation, prior to the landslide
event. The different methods/approaches for landslide
forecasting include application of early warning
sensors, acoustic emission-based slope alarm,

displacement sensors, volumetric moisture content
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The scarcity of natural materials such as good native
soil, river sand, and aggregates has shifted the focus in
recent years toward sustainable solutions in
geotechnical engineering. Industrial ash such as fly ash,
pond ash, and incinerated ash from other sources are
being utilized either as a stabilizing additive or as a
replacement of natural geomaterials for filling
applications in embankment, bridge abutment,
structural fill below foundations, and pavement

sublayers. The stabilizing agents such as microsilica,
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Abstract

For every type of system transformation
data/information plays a very important role.
Everywhere artificial intelligence system is being
deployed to reduce human efforts, as well as to
improve system performance, accuracy, effectiveness
and throughput of system. These artificial intelligent
system works only on information feed to the system
as an input. Swarm Intelligence is a most effective way
of transmitting information between two
communication parties. Most of the Artificial

Intelligence system is based on Swarm Intelligence
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Abstract

Increase in particulate matter (PM) in air causes a
biggest threat in the twentieth century. In order to
filtrate PM from air, filters are employed. These filters
are called as particulate matter filter (PMF). These filters
separate the PM from the polluted air. The processes
followed by PMF to separate the PM from the polluted
air are filtration and adsorption. Different filters are
developed for this purpose. This chapter presents a
critical review of different types of particulate filters.
Porous- and fibrous-type filters are discussed in this
chapter. This chapter explains the fabrication process

of different PMF along with its advantages and
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Abstract

Leaf plates are traditionally made by hand in Indian
villages. These are commonly used for serving food at
family, religious and social functions. The laborious
craft can now be converted into machine operation to
make these containers in elegant shape and sizes and
to make the plates much stronger than the normal one
by the conventional method of making plates. The
punch—die assembly of the traditional machine consists
of an electric heater where the effective heating
temperature is maintained from 110 to 120 °C.

Alternatively, this temperature can also be achieved
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Abstract

Filler metal addition has been verified as an effective
way to refine the mechanical behaviour of cold rolled
mild steel in resistance spot welding. Negligible
quantity of filler metal if added to the spot weld is
found to improve mechanical properties of spot
weldments, if no variation in the composition of base
metal and filler metal is allowed. Looking at practical
applications, the sensitivity of the resistance spot
welding process with filler metal to variation in

annealing treatment was experimentally investigated.
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The thin sheets of CRNO electrical steel are widely used
in motors of electric vehicles (EV) and several domestic
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stator core for use in the electric motors. The present
work aims to study the distortion variations observed
on the CRNO thin sheets under different range of
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Abstract

Power systems dynamics is represented by coupled
equations and influenced by several elements. Most of
these elements exhibit nonlinear behavior, and hence,
computational efforts required for solving these
coupled nonlinear equations are expensive. To simplify
computational efforts, reduced-order model can be
used. This reduced-order model is formulated by
projecting a large-dimensional state vector onto a

small-dimensional subspace spanned by an
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Abstract

This work addresses the computational difficulties
involved with the simulation of the nonlinear ring
oscillator system in the offline and online phase.
Conventional POD has offline basis extraction burden
along with online computation in nonlinear systems.
The computation of the nonlinear term can be
improved with a discrete empirical interpolation
method (DEIM). However, the issue of offline
computation in POD still persists. This work proposed
approximate snapshot ensemble generation for basis

extraction in nonlinear model order reduction to
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Abstract

The effect of cascading of parabolic dish collector and
receiver on the receiver collection efficiency has been
presented in the present paper. The parabolic dish
collector is modified in such a way that it focuses
incident radiation at two focus points, in line with the
vertex of the parabolic dish. The receivers are
positioned at these two focii locations to absorb the
concentrated heat. The outcomes in terms of receiver
collection efficiency are compared with the single
collector-receiver system. The gradual heating of

working fluid while flowing through the combined
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Abstract

Chromium is a toxic metal pollutant found in effluent
of electroplating and metal finishing industries. Copper
aluminum oxide nanoparticles supported on alumina
were synthesized and evaluated for the removal of
Cr(VI) from water. The CANP-A was characterized by X-
ray powder diffraction, scanning electron microscopy,
and transmission electron microscopy. The adsorbent
was evaluated for the removal of chromium (VI) from
water. The effect of adsorption time was studied. The

experimental data were fitted to Langmuir and
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Chapters (11)

¢ Front Matter

p.- (1)

¢ 1 Introduction and motivation

p.1-5(5)

The book chapter shows that the increasing number of buildings, the general increase
in the size of dwellings, growing quality of life, and increasing home electrification are
reasons for the upcoming trend in the energy consumption by this sector. Thus,
moving forward, it is critical to employ more efficient energy systems based on
renewable energy resources, to reduce the energy demand in this sector, and to
reduce the environmental impacts of this sector.

e 2 Clean energy generation in residential green buildings

p. 7 —43 (37)

Due to the recent investigations, buildings consume a considerable amount of the
electricity, drinking water, global final energy use and as a result are responsible for
one third of the global carbon emissions. Therefore, building sector has a key role to
reach global energy targets. In this sight, this study draws attention to the sustainable
energy performances of green buildings (GBs) and aims towards the GBs concept
which includes renewable sources in the construction and lifetime utilization.

¢ 3 Performance monitoring of a 60 kW photovoltaic array in Alberta

p. 45 -59 (15)

Solar photovoltaic (PV) systems are relatively new and there is not a large amount of
performance data available for them with which to compare design calculations. This
comparison is also necessary to provide confidence that newer systems will perform
as predicted. This chapter describes a year's monitoring of a 60 kW PV system near
Strathmore, Alberta, latitude 51°, installed in November 2016. The modules were flush
mounted to a roof with 8° of pitch. There was no shading and the installation was near
an Alberta Department of Agriculture meteorological station which provided the
weather data. The measured capacity factor was 13.8%, and there was a loss of
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11%-12% of the yearly production to snow. We demonstrate that satellite-based
production forecasts of the array irradiance underestimated the solar resource at this
location. The predictions of actual energy production from two different modeling tools
showed that the more detailed System Advisor Model software was more accurate
than RETScreen.

e 4 Environmental and economic evaluation of PV solar system for remote communities using building

information modeling: A case study

p. 6174 (14)

Photovoltaic (PV) solar energy has been a popular renewable electricity generation
source at the building and community levels. With the recent rise in the demand,
residential level PV installations have been under scrutiny primarily to improve their
efficiency. Electricity generation potential of a roof-mounted PV system depends on the
local PV potential, building orientation, shading effect, roof angle, and roof size.
Moreover, the economic viability of the PV system needs to be justified before being
implemented on site. This research investigates the optimal PV solar energy potential
(PvSEP) of a standalone rooftop PV system using building information modeling (BIM).
Two building shapes (square and rectangular), three roof types (hip, gable, and shed),
eight orientations (E, W, S, N, NE, NW, SE, and SW), and nine roof slopes (starting
from 10° to 50° with an interval of 5°) were analyzed at two geographical locations in
British Columbia (i.e., Kelowna and Fort St. Johns). The BIM was created in the
Autodesk Revit platform, and 432 simulations were performed for each location using
the Revit Architecture extension Insight. Results indicated that even though location,
roof angle, orientation, and roof types are significant factors for PvSEP, building shape
do not have a significant impact. This has been consistent with the published literature.
The PV system with the maximum PvSEP results in the minimum payback time and
greenhouse gas (GHG) emissions. This research aims to aid PV system installation
decision-making by using state-of-the-art technology during the pre-construction stage.

e 5 Solar energy generation technology for small homes

p. 75 -114 (40)

This chapter presents concentrating collector-based technologies for capturing solar
energy that may be utilized to produce power for energizing small homes (remotely
located). The various types of existing solar thermal concentrating collectors, energy
receivers of various shapes, sizes, and materials for selective surfaces, thermal
energy storage systems, solar-powered heat engines, e.g., Stirling engine, solar-
Rankine heat engine, solar-Brayton engine, are also presented thereof. The renewable
hybrid technologies, e.g., solar power integration with biogas, geothermal and wind
energy along with its advantages as well as limitations are discussed. It concludes with
the challenges need to be faced in remote regions.

e 6 Numerical analysis of phase change materials for use in energy-efficient buildings

p. 115 —148 (34)

Due to the efficient performance in energy storage density, solar thermal energy
storage (TES, especially latent type) applications are drawing more attention in the
research field of solar energy. Among all of the types of solar thermal storage
technologies, the latent heat storage system using phase change materials is the most
efficient way of storing thermal energy. It has some dominant factors such as high
density energy storage and isothermal operations, i.e., very small temperature range
for heat storage and removal. Thus, latent heat storage systems have greater
applicability over the other types of TES systems. This chapter initially presents an
analysis of a latent-type solar thermal energy storage (TES) system involving some of
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the important cases carried out comprising the application of ambient conditions with
various geometries and working conditions. The analysis is carried out in MATLAB®

and COMSOL®, which contains transient simulations of latent heat storage functioning
with 1D and 2D modeling. It comprises the validation of numerical 1D analysis with
corresponding analytical solution, observation of the change in thermophysical
properties at the melting point, etc. Further in this study, the phase change material
(PCM) is assumed to be incorporated in a brick wall structure, which can improve its
thermal performance. A 1D numerical model on COMSOL Multiphysics is developed to
analyze the thermal performance of the PCM-filled brick wall unit. The numerical
model and the adopted hypotheses are illustrated in detail. The comparison between
temperature distributions of a simple brick wall and a brick wall with a PCM layer is
presented. The results show that using the numerical tool, it can be observed that the
thermal performance of the PCM-filled brick wall is efficient over the simple brick wall
without PCM. This concept of the PCM-impregnated building structure is found to be
successful in shifting the energy requirement of the equipped building sector from a
high peak electricity demand period to an off-peak period.

e 7 Insulation materials

p. 149 172 (24)

Insulation is a key component of green building design. A well-insulated home should
keep your space warm in the winter and cool in the summer, and this in turn cuts down
carbon emissions linked to global climate change. In terms of energy efficiency,
investing in high levels of insulation materials for your home is more cost-effective than
investing in expensive heating technologies. Insulation materials work by resisting heat
flow, measured by an R-value (the higher the R-value, the greater the insulation). R-
value depends on the type of insulation, its thickness, and its density. In this sight, this
study draws attention to the importance of building insulation materials in green
buildings' sustainable energy performance.

e 8 Latent relationships between construction cost and energy efficiency in multifamily green buildings

p. 173 -190 (18)

Residential buildings have accounted for more than 20% of total energy usage in the
United States over the last decade. Reducing household energy consumption has
environmental and economic impacts. Building scientists and construction engineers
have attempted to obtain accurate energy use prediction; however, few have focused
on the relationship between construction cost and energy use. This chapter
investigates the associations among detailed construction cost takeoffs and actual
energy use in multifamily green buildings. The researchers employ advanced machine-
learning analytics to model the correlations between construction costs and energy
use data collected from multifamily residential units. The findings identify cost divisions
in the construction stage that significantly correlate with energy use in the operational
stage. The model allows developers to predict energy consumption based on
construction costs and enables them to adjust their investment strategies to amplify
the energy efficiency of green building technologies.

e 9 Secondary battery technologies: a static potential for power

p. 191 -207 (17)

Electrical energy storage (EES) systems provide various benefits of high energy
efficiency, high reliability and controllability, low cost and environmental impact, and so
on, by storing and retrieving energy on demand. Historically, electrochemical battery
storage systems have by far spurred the greatest interest of research, offering
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immediate response times, medium-to-long term storage duration and no power-rate
limitations. Based on electrochemical oxidation-reduction reversible reactions,
batteries can convert chemical energy stored in their active materials directly into
electricity and vice versa. In this work, the most important battery technologies are
reviewed and compared along with their contribution in global battery market. Lithium-
ion monopolize in portable electronic devices, whereas lead-acid holds the exclusivity
in automotive starting, lighting and ignition (SLI) applications and is considered as the
best choice for small-to-medium scale stationary applications of uninterruptible power
supply (UPS) and back-up power. In terms of safety and simplicity, both systems are
considered viable options for small-scale residential applications, while advanced lead-
acid and high-temperature batteries are suited in medium-to-large scale applications
including commercial and industrial consumers. The most discussed aspects relating
to electrochemical storage are the exhaustible material reserves which may cause
their cost to increase and battery disposition which locally affects consumers and
globally the whole of mankind. However, a key solution exists, namely recycling, and is
supported by various processes. Once the impacts from the collection and
transportation of all types of spent batteries are minimized, the field of electrochemical
EES integration will be expanded more and more, resulting in a sustainable
development.

¢ 10 A critical review with solar radiation analysis model on inclined and horizontal surfaces

p. 209 —232 (24)

Utilization of renewable energy resources is gradually increasing in developing
countries as well as the developed ones. Although the use of these resources is
becoming increasingly important to meet energy demands, efficient use of limited
resources requires planning and in-depth analysis beforehand. Correspondingly, in
recent years, countries have started to work on increasing the share of renewable
energy among other energy-production methods to ensure energy independence. In
this study, in order to design PV system for maximum efficiency under certain climatic
conditions, a comparative analysis of solar energy potential for two cities in certain
climatic conditions is conducted. Based on the calculations, the values of the indicators
show that potential for photovoltaic systems in both cities correspond to expected
levels. The study aims to determine the most efficient solar panel by utilizing the real
solar radiation values obtained for the photovoltaic system design.

¢ 11 Nature-based building solutions: circular utilization of photosynthetic organisms

p. 233 —258 (26)

This chapter proposes a circular agricultural system for integration of naturebased
solutions, mainly photosynthetic elements into buildings and cities and evaluates its
potential for utilization. The proposed system consists of the integration of three main
nature-based solutions into a building: green roofs that filter water, photobioreactors
(PBRs) that cultivate microalgae inside and aquaponics that grow both fish and
vegetables. The system is powered by solar energy and its main purpose is to grow
food in the urban context. Although there have been some studies about the energy
and environmental effects of integrating nature-based systems in buildings, they are
usually utilized for different purposes, yet the present chapter proposes and assesses
one of the first examples, where three systems are combined together.

e Back Matter

p- (1)
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Abstract

The renewable energy is an energy obtained from
natural replenishable resources. It consists of wind,
water power, tidal power, solar, biomass and energy
recovered from wastes. The solar energy is available at
free of cost and cleanest source of renewable type
energy that can be utilized as a better substitute to the
fossil fuel energy. These days lot of research is going
on in extracting maximum possible heat energy from
the solar irradiation. From solar systems practicability
and remotely located societal upliftment point of view,

it's a big challenge to erect and run continuously or
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Abstract

This paper focused on stability studies when many
generators are integrated with induction generator (IG)
and doubly fed induction generator (DFIG). As power
system is a complex phenomena and reactive power
compensation is a global issue, it needs to be
addressed specially during transient conditions. The
FACTS devices are best suited for compensation of
reactive power. The focus is on multimachine system
which is considered for analysis purpose. During

transients, the performance of SVC and STATCOM was
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Abstract

Microgrid is a small-scale power supply network
associated with Distributed Energy Resources.
Nowadays DC microgrid has become a new subject of
research due to addition of renewable energy sources
and electric vehicles for small buildings and residential.
In this paper, we have taken review of previous
published work and based on that we proposed solar-
based bidirectional VSC-based Battery Storage System
for microgrid applications using flyback converters. To
done so, we have make DC bus which takes DC voltage

from solar panel stored in battery and given to dc load
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Abstract

Tungsten inert gas (TIG) welding is gaining popularity
on welding of cold-rolled non-oriented (CRNO)
electrical steel. The process deals with welding of
stacks of thin sheets generally used as cores of electric
vehicles and other electrical systems. Welding of thin
sheets is affected by large amount of heat input. An
investigation on the hardness of material post-welding
is carried out. The hardness of the base metal, heat-
affected zone, and fusion zone shows a different trend
for an input current. The observed current setting at

60 A generated a minimum hardness on welded sheets
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Abstract

Suspension spring is the imperative segment of
moving body to assimilate shock and vibration. This
paper discusses the finite element analysis of helical
suspension spring of rail vehicle to discover its fatigue
life. Fatigue analysis has been carried out using finite
element method to explore the impact of dynamic
loading on the failure of suspension spring. This
analysis revealed that the suspension spring has finite
life and due to which spring failure occurs earlier. To
avoid these failures some modifications are suggested

in the suspension system and one of them is
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Abstract

Filler metal addition has been investigated as an
effective way to enhance mechanical properties of cold
rolled mild steel in resistance spot welding. In the
present study, filler metal from 30 to 80 mg was added
to the spot weld to study its effect on mechanical
behaviour of spot weldments. The composition of the
filler metal added was same as that of base metal.
Effects of the filler metal and its quantity on failure
mode was discussed on 1.5- mm-thick CRM steel for
the first time. Concerning the practical application,
sensitivity of the filler metal addition to spot

weldments to variation in welding current and
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