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Abstract

The increased use of energy and the depletion of the fossil fuel reserves combined with the increase of the
environmental pollution have encouraged the search for clean and pollution-free sources of energy. One
of these is wind energy. The wind power industry has seen an unprecedented growth in last few years. The
surge in orders for wind turbines has resulted in a producer’s market. This market imbalance, the relative
immaturity of the wind industry, and rapid developments in data processing technology have created an
opportunity to improve the performance of wind farms and change misconceptions surrounding their
operations. This research offers a new paradigm for the wind power industry, data-driven modeling. Each
wind Mast generates extensive data for many parameters, registered as frequently as every minute. As
the predictive performance approach is novel to wind industry, it is essential to establish a viable research
road map. This paper proposes a Statistical analysis and data-mining-based methodology for long term
wind forecasting (ANN), which is suitable to deal with large real databases. The paper includes a case
study based on a real database of five years of wind speed data for a site and discusses results of wind
power density was determined by using the Weibull and Rayleigh probability density functions. Wind
speed predicted using wind speed data with Datamining methodology using intelligent technology as
Artificial Neural Networks (ANN). MATLAB R2008a Neural Network Toolbox used for the training the
ANN back propagation algorithm and a PROLOG program is designed to calculate the monthly and Annual
mean wind speed. The Statistical analysis of wind speed prediction shows that Weibull distribution is
more suitable than Rayleigh distribution and by seeing the values of the k we can conclude that Higher
values of k imply a sharper maximum in the frequency distribution curve and consequently a lower wind
power density.

Keywords: Wind speed prediction; datamining; ANN; Weibull; Rayleigh; backpropagation training
algorithm; PROLOG
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» Conclusion Home automation system is gainif a significant research attention in recent years. It helps us in leading a comfortable
life and quality of lifestyle is gradually uplifted. The different methodologies used in this system have been discussed. In
Authors modern days, a smartphone having an android application is used to supervise and control the appliances present in
the home automation system. In this paper different types of communication methodologies such as GSM, IoT, Wi-Fi,
Figures and bluetooth are reviewed. The pros and cons of these techniques along with their features have been presented.
Based on this paper the user can choose the best suitable methodology depending upon their personal needs and
References specifications for implementing an efficient automation system.
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I. Introduction

Home automation is evolving the quality of human life at an unprecedented rate. This eliminates the
need of labour and also helps in the consumption of electricity thereby saving energy. The motive of
this paper is to supervise and operate the appliances through different methodologies from
anywhere in the world just by using an android application. In this paper the various techniques of
automation methodologies used in homes are compared with their speed, cost and other functions.
It highlights the drawbacks and advantages of each method [1]. Over the years there have been
many definitions for home automation [2]. These definitions endure the phenomenon of the
components of technology highlighting its functions and need to meet the aim of smart home. There
are numerous definitions given by a variety of people which may be overlapping each other but the
common points of everyone can be narrowed to services, technology and the desire to meet the
user’'s demand. Home automation system also helps the elderly or the handicapped people. It is
easier for them to operate or control all the house appliances with an android application. In
addition to this home automation system also helps in reducing the energy consumption within an
area. There are a lot of threats to ervirgprr\??r?ttw ichtare emerging nowadays such as global
warming, change of climate and vo atilitygin theopriggsmol{‘eeng%ylr\}v ich has helped in developing the
home automation system. As shown in Fig. 1, the use of automation system through different

mediums has made it possible to reduce the consumption of energy [2]. Home automation also
provides opportunities to create new fields in architecture, computing and engineering. The wireless
technology introduced various connections namely bluetooth, 10T, Wi-Fi and GSM each of which
have their own advantages, disadvantages, applications and the specifications [3]. Home
automation system is a rapidly developing field but it has not evolved much due to high expenditure
[4]. This paper presents the control of appliances through an android application which helps to
overcome the drawbacks of traditional smart home control. The traditional home automation control
system that has been used widely includes bottom push buttons, PCs and infrared remote controls.
The usage of these will consume more power and energy. They are the least efficient and require
more expenditure. The advantage of using android as a platform is that it is easy to understand.
Also, it can use any medium such as bluetooth, loT, Wi-Fi and GSM to execute the commands
given by the user [5].

Authors

Figures

References

Citations

Keywords

Metrics

IEEE websites place cookies on your device to give you the best user experience. By using our websites,
Accept & Close

you agree to the placement of these cookies. To learn more, read our Privacy Policy.

https://ieeexplore.ieee.org/document/9171149

2/4


https://ieeexplore.ieee.org/document/9171149/metrics
https://ieeexplore.ieee.org/document/9171149/metrics
https://ieeexplore.ieee.org/document/9171149/similar
https://doi.org/10.1109/ICISC47916.2020.9171149
javascript:void()
https://googleads.g.doubleclick.net/pcs/click?xai=AKAOjstN4nDea7QoF21wnDmSo_5GgN_SbTbTMoY0h2YugzDO30X_WVRmNZ5twLmrqFNj2n0SGSYQS_J0dMKaN38yXEbeOhyHlJ3blogU40LIlvcJXB7OCbKNLb8vFvpPfeSgTCYABKcNoecs9sKs9MXIYvzNmY9U4Pr12vPH6cEZZ8tu-a5c4LlNJ2C1ckjhV3rQQdC4ZUy7XjGz6ILTo6vb-nGeG4PhzxQCZzcc33VBYaZ-s_qbubpJpc8IdQDORovoIZIqtDx9A4CKGQCPOxWITWOTTNtMGOZjUjKR4075uyeTJfjwv3loNiayBwCKQobzQUGq5YdOWZ3pCYBp3s5oz1Q&sai=AMfl-YQmjtFLPUBOAqM0pI6R71DRYHdXy2rgSGQvYvM0hAkgnd8-X2fjCja6dVSW4NCYgFfPTRXSUy3YE71BhnoMwso_z3y2NU8n7KsCMxf2ku1ze3N9pTbzTaBJS8CGG1g&sig=Cg0ArKJSzIDD8CgSL98g&fbs_aeid=[gw_fbsaeid]&adurl=https://forms1.ieee.org/PAO-eBook-Collections.html%3FLT%3DXPLLG_XPL_2023_LM_eBooks_Acad_Cust_300x250
https://www.ieee.org/about/help/security_privacy.html

8/8/23, 3:33 PM Literature Review of loT based Home Automation System | IEEE Conference Publication | IEEE Xplore

More Like This

Mobile based home automation using Internet of Things(loT)
2015 International Conference on Control, Instrumentation, Communication and Computational Technologies (ICCICCT)
Published: 2015

Home automation using Internet of Thing
2016 |EEE 7th Annual Ubiquitous Computing, Electronics & Mobile Communication Conference (UEMCON)
Published: 2016

CHANGE PAYMENT OPTIONS COMMUNICATIONS US & CANADA: +1 800

USERNAME/PASSWORD VIEW PURCHASED PREFERENCES 678 4333

Show More

f in ¥y @ ©

m

IEEE websites place cookies on your device to give you tHDbEsATUSEF experience. By us#8d 6filwebsites,
you agree to the placement of these cookies. To learn morez cgad oarr IRTERESPOlicy. CONTACT & SUPPORT

https://ieeexplore.ieee.org/document/9171149

Accept & Close

3/4


https://www.ieee.org/profile/changeusrpwd/showChangeUsrPwdPage.html?refSite=http://ieeexplore.ieee.org&refSiteName=IEEE%20Xplore
https://www.ieee.org/profile/payment/showPaymentHome.html?refSite=http://ieeexplore.ieee.org&refSiteName=IEEE%20Xplore
https://ieeexplore.ieee.org/articleSale/purchaseHistory.jsp
https://www.ieee.org/ieee-privacyportal/app/ibp?refSite=http://ieeexplore.ieee.org&refSiteName=IEEE%20Xplore
https://www.ieee.org/profile/profedu/getProfEduInformation.html?refSite=http://ieeexplore.ieee.org&refSiteName=IEEE%20Xplore
https://www.ieee.org/profile/tips/getTipsInfo.html?refSite=http://ieeexplore.ieee.org&refSiteName=IEEE%20Xplore
tel:+1-800-678-4333
tel:+1-732-981-0060
https://ieeexplore.ieee.org/xpl/contact
https://www.facebook.com/IEEEXploreDigitalLibrary/
https://www.linkedin.com/showcase/ieee-xplore
https://twitter.com/IEEEXplore?ref_src=twsrc%5Egoogle%7Ctwcamp%5Eserp%7Ctwgr%5Eauthor
https://www.youtube.com/ieeexplore
https://www.instagram.com/ieeexplore_org
https://googleads.g.doubleclick.net/pcs/click?xai=AKAOjstN4nDea7QoF21wnDmSo_5GgN_SbTbTMoY0h2YugzDO30X_WVRmNZ5twLmrqFNj2n0SGSYQS_J0dMKaN38yXEbeOhyHlJ3blogU40LIlvcJXB7OCbKNLb8vFvpPfeSgTCYABKcNoecs9sKs9MXIYvzNmY9U4Pr12vPH6cEZZ8tu-a5c4LlNJ2C1ckjhV3rQQdC4ZUy7XjGz6ILTo6vb-nGeG4PhzxQCZzcc33VBYaZ-s_qbubpJpc8IdQDORovoIZIqtDx9A4CKGQCPOxWITWOTTNtMGOZjUjKR4075uyeTJfjwv3loNiayBwCKQobzQUGq5YdOWZ3pCYBp3s5oz1Q&sai=AMfl-YQmjtFLPUBOAqM0pI6R71DRYHdXy2rgSGQvYvM0hAkgnd8-X2fjCja6dVSW4NCYgFfPTRXSUy3YE71BhnoMwso_z3y2NU8n7KsCMxf2ku1ze3N9pTbzTaBJS8CGG1g&sig=Cg0ArKJSzIDD8CgSL98g&fbs_aeid=[gw_fbsaeid]&adurl=https://forms1.ieee.org/PAO-eBook-Collections.html%3FLT%3DXPLLG_XPL_2023_LM_eBooks_Acad_Cust_300x250
https://ieeexplore.ieee.org/document/7475301/
https://ieeexplore.ieee.org/document/7777826/
javascript:void()
https://googleads.g.doubleclick.net/pcs/click?xai=AKAOjsupBSkD5YaTS5caa5o2sL6ZUV6haTdszWfA3OB9ZRb9gB8Ip5YpKGodvPiMocCC1FP1mRbaqwcnY19-KQwB2qIELL5xN4rJUxWf-ilDoLCznsI5MZ1G7a2L13jeES9GVbkzcCKzJTiYfxr34xAjSrXl-rmVJBxNO8zQlWonMXYG1mfkzm7LVuyedqbVURyFnnwUSsuEugX8Zx5M7mbILe7nVwQwIRJVQVyJYtFVESConcjJm1eMo2yVlAQFZTwK_GFpRLWMj-pCIpMvUBUZ7yp8x1CkZuCeNMLP9DWQVFj4vk24LO1ftI6ZjWf6c_1FrEhhWccwDOsZwVbIA_oW15TifE8&sai=AMfl-YTovP74uGozA6pOXG7hr2Nb7VVrzcXM5qDu9VIlo6_7MtbL0Yk9yV_mw8u8Txj6mNTnevkBRpXUhL-zmqWNpf13RtmJeoqkMIM0WgYoOzIZV-kZ61f7mpdGO6t9Ing&sig=Cg0ArKJSzFG5TRLp9Jvg&fbs_aeid=[gw_fbsaeid]&adurl=https://icc2024.ieee-icc.org/authors%3Futm_medium%3Ddisplay%26utm_source%3Dxplore%26utm_campaign%3Dicc_2024%26utm_content%3Dcfp
https://www.ieee.org/about/help/security_privacy.html

8/8/23, 3:33 PM Literature Review of loT based Home Automation System | IEEE Conference Publication | IEEE Xplore

About IEEE Xplore | Contact Us | Help | Accessibility | Terms of Use | Nondiscrimination Policy | IEEE Ethics Reporting [ | Sitemap

IEEE Privacy Policy

IEEE Account

» Change Username/Password
» Update Address

Purchase Details

» Payment Options
» Order History
» View Purchased Documents

Profile Information

» Communications Preferences
» Profession and Education
» Technical Interests

Need Help?

»US & Canada: +1 800 678 4333
» Worldwide: +1 732 981 0060
» Contact & Support

About IEEE Xplore | Contact Us | Help | Accessibility | Terms of Use | Nondiscrimination Policy | Sitemap | Privacy & Opting Out of Cookies

A not-for-profit organization, IEEE is the world's largest technical professional organization dedicated to advancing technology for the benefit of humanity.
© Copyright 2023 IEEE - All rights reserved. Use of this web site signifies your agreement to the terms and conditions.

IEEE websites place cookies on your device to give you the best user experience. By using our websites,

you agree to the placement of these cookies. To learn more, read our Privacy Policy.

https://ieeexplore.ieee.org/document/9171149

Accept & Close

4/4


https://ieeexplore.ieee.org/Xplorehelp/about-ieee-xplore.html
https://ieeexplore.ieee.org/xpl/contact
https://ieeexplore.ieee.org/Xplorehelp/Help_start.html
https://ieeexplore.ieee.org/Xplorehelp/accessibility-statement.html
https://ieeexplore.ieee.org/Xplorehelp/Help_Terms_of_Use.html
http://www.ieee.org/web/aboutus/whatis/policies/p9-26.html
http://www.ieee-ethics-reporting.org/
https://ieeexplore.ieee.org/Xplorehelp/overview-of-ieee-xplore/ieee-xplore-sitemap
http://www.ieee.org/about/help/security_privacy.html
https://www.ieee.org/profile/changeusrpwd/showChangeUsrPwdPage.html?refSite=http://ieeexplore.ieee.org&refSiteName=IEEE%20Xplore
https://www.ieee.org/profile/address/getAddrInfoPage.html?refSite=http://ieeexplore.ieee.org&refSiteName=IEEE%20Xplore
https://www.ieee.org/profile/payment/showPaymentHome.html?refSite=http://ieeexplore.ieee.org&refSiteName=IEEE%20Xplore
https://www.ieee.org/profile/vieworder/showOrderHistory.html?refSite=http://ieeexplore.ieee.org&refSiteName=IEEE%20Xplore
https://ieeexplore.ieee.org/articleSale/purchaseHistory.jsp
https://www.ieee.org/ieee-privacyportal/app/ibp?refSite=http://ieeexplore.ieee.org&refSiteName=IEEE%20Xplore
https://www.ieee.org/profile/profedu/getProfEduInformation.html?refSite=http://ieeexplore.ieee.org&refSiteName=IEEE%20Xplore
https://www.ieee.org/profile/tips/getTipsInfo.html?refSite=http://ieeexplore.ieee.org&refSiteName=IEEE%20Xplore
https://ieeexplore.ieee.org/xpl/contact
https://ieeexplore.ieee.org/Xplorehelp/about-ieee-xplore.html
https://ieeexplore.ieee.org/xpl/contact
https://ieeexplore.ieee.org/Xplorehelp/Help_start.html
https://ieeexplore.ieee.org/Xplorehelp/accessibility-statement.html
https://ieeexplore.ieee.org/Xplorehelp/Help_Terms_of_Use.html
http://www.ieee.org/web/aboutus/whatis/policies/p9-26.html
https://ieeexplore.ieee.org/xpl/sitemap.jsp
http://www.ieee.org/about/help/security_privacy.html
https://www.ieee.org/about/help/security_privacy.html

8/9/23, 1:36 PM

Arduino-Nano Based Low Cost Power Converter Learning Kit | IEEE Conference Publication | IEEE Xplore

IEEE.org IEEE Xplore IEEE SA IEEE Spectrum More Sites Cart Create Personal
&+ %) Account  SignIn
Access provided by: Sign Out

—— .
— Browse v My Settings v Help v Sir M Visvesvaraya Inst.
— of Technology

Access provided by: Sign Out

Sir M Visvesvaraya Inst.

of Technology

All v Q
ADVANCED SEARCH

Conferences > 2020 Fourth International Con... e

Arduino-Nano Based Low Cost Power Converter Learning Kit

Publisher: IEEE

Cite This

PDF

R Sivapriyan ; K.V. Ajay ; N Ashwath Koorse

2 175

Cites in Full

Papers Text Views
Abstract

Document Sections
I. Introduction
II. Layout of the Kit

Ill. Power Converter
Circuits

IV. Hardware Circuit

V. Conclusion

All Authors

© a

Alerts

Manage Content Alerts

Add to Citation Alerts

Abstract:This paper presents the low-cost power converter learning kit for power electronics lab in the undergraduate
electrical engineering course. This paper also examines the I... View more

» Metadata

Abstract:

This paper presents the low-cost power converter learning kit for power electronics lab in the undergraduate electrical
engineering course. This paper also examines the learning outcome of an Arduino Nano and MOSFET based converter
learning kit. With help of this converter kit, the student can learn the working and control of all types of basic power
converter circuits which is present in their electrical engineering undergraduate curriculum. This is a plug and play kind
of learning kit with minimum connection changes required to convert from one type of power converter to other types of
power converter circuit. This learning kit facilitates to learn and control all type of basic power converter circuits like the
chopper, inverter, AC voltage controller, and rectifier. It supports the single phase as well as the three-phase power
conversion and control. The total cost of the basic converter kit is less than Rs.1400 i.e., which is less than $20. The

Authors effective usefulness and ease in use of the kit are evaluated by the feedback from the third year students of electrical
engineering course. The collective feedback result shows the low-cost converter kit is much helpful to understand the
Figures basic concepts of the power converter circuit.
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I. Introduction

The power electronics engineering laboratory deals with power conversion and power control
circuits [1], [2]. The important learning outcome of the power electronics laboratory is to understand
the basic power conversion and power control circuits [3]-[12]. In the laboratory curriculum, there
are four types of basic power conversion circuits are present. This conversion and control circuit is
Chopper, Inverter, AC voltage controller and Rectifier. The power converter learning kit facilitates to
the students of electrical engineering course to understand all type of above-mentioned power
conversion circuits. It also gives thel hands-on experience Ig?e%ré?r?gmtand the controlling of the power

- ) . Sign In to Continue
converter circuits. With help of learing Kit, the students can control oy convert the three-phase or

single phase supply AC into DC supply and DC to DC conversion also they can learn the three-
phase inverter circuit in 120° as well as 180° modes of operations. This low-cost converter kit
consists of a power conversion circuit and control circuit. The power conversion circuit consists of
six power electronics switches and the control circuit consist of an Arduino Nano microcontroller.
The electrical insulation between the power conversion circuit and the control circuit is achieved
with help of the opto-coupler.
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Abstract:

Condition monitoring for bearing faults is remaining more vital in the present scenario. This study presents a simple
approach for diagnosing various bearing faults of induction motor, which uses effective statistical time domain features.
The statistical time domain features like mean absolute value, zero crossing, waveform length, slope sign changes,
simple sign integral and Willison amplitude are considered. The performance of features is studied with 6 feature
ensembles (FEs) to identify the effective FE for fault diagnosis in the induction motor. This identification is based on the
classifications that are performed by using linear discriminant analysis (LDA), naive Bayes (NB), support vector
machine (SVM) and logistic model tree (LMT) classifiers. Each feature ensemble is investigated for 5 datasets derived
from a bench mark database for a maximum of 48 faulty conditions. The results indicate the FE constituting six features
with SVM classifier outperforms other fault diagnosis techniques.
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I. Introduction

Condition monitoring of machineries have become inevitable over the last few decades. Though
there are several faults to be dealt with, in regards to monitoring machineries, bearing faults occur
in more prominent [1]. Accordingly, diagnosing the bearings plays a vital role in well-being of the
machineries. In recent years, there is a significant development in fault diagnosis of induction
machines by means of expert systems using artificial intelligence algorithms. Typically, pattern
recognition methods are applied in expert systems to diagnose the faults considering time domain,
frequency domain or time-frequency domain features exclusively or in combinations. The selection
of effective features is important in identification of faults using pattern recognition scheme. The
features like standard deviation, crest factor, peak value, kurtosis, shape factor, mean etc are
extracted from time domain [2]-[4] for condition monitoring and found that time domain features

considered for diagnosis are not effiective. Similarly, perio ram, po
9 jﬁ éi \ to égn%nuedlggadm P

. . . nin.
density and relatively similar frequency qgomaln features were als

sty

er spectrum, power spectral
died [5]-[6]. However,

characteristics of each fault exhibits different frequency patterns and hence frequency domain
features are not significant to diagnose the faults. The advantage of non-stationary nature of
vibration signals is taken into consideration and hence it is dealt with time-frequency domain.
Wavelets transforms (WT), spectrograms etc. are the different time-frequency domain analysis
approaches that are considered for extracting the features to identify the bearing faults [7]-[11].
However, adjustable windowed Fourier transform energy leakage during signal processing is the
major drawback of WT analysis [12]. Another, known drawback of utilizing WT is the selection of
suitable base function to decompose the signals in the respective frequency bands without losing
information. Nevertheless, there is a need for reducing the number of features hence, necessitates

dimensionality reduction methods prior to classification.
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Abstract. This work proposes the implementation of a bidirectional current-fed soft
switched converter for solar photo voltaic system is examined and covered with
information. Effective function of the bi-directional buck-boost topology is guaranteed
by continuous-duty buck-boost circuit under large voltage spectrum. In battery charger
mode, phase shift modulation and pulse width modulation control are employed. In order
to allow the MOSFETs to have zero voltage switching, a feedforward loop was applied
to the charging mode of the battery. Compared with the conventional bidirectional soft
switched converter, this one would definitely be better suitable for designing such
magnetic components. This bi directional converter is implemented for a solar structure
and experiment results are obtained.

Keywords: Bi Directional Converter, Solar Photo Voltaic, Soft Switching, Maximum
Power Point Tracking.

1 Introduction

The application of solar photovoltaic is a modern concept and therefore must be applied
by different method and technique. Electronic controls are used for the operation of thermal
power plants. It is important to contain high performance transformer. Boost converters have
lots of uses in high current, heavy loads settings. Solar photovoltaic power generation module
is a strong choice for high voltage bus systems since it transforms sunlight into electricity.
Since Converters that are actually feeding current are more powerful than conventional
Converters that are actually feeding voltage, they have less limitations. Present limiting
feature is important when interacting with very broad currents. This is that the former has
more flaws than the latter. Transformer parasitic are very efficient in addressing Switching
issues. and heavy switching losses of LCC. The earliest mechanical coupling between trains is
a soft switched converter. There are different forms of soft switched series and parallel
converters. This new breakthrough can be implemented by the researchers in many forms. The
major categories of LC resonating converters are LCF-type, LC-type, LLC-type, LCC-type,
CLLC-type, etc. The frequency varies to balance the rate of usage.
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2 Solar Photovoltaic System

The proposed topology for solar PV scheme can be seen in Figure 1. The most critical
aspects of the device are solar panel and MPPT/ Bi directional loop.

SOLAR
PHOTOVOLTAIC
ARFAY

CHARGE
CONTROLLER

BATTERY BIDIRECTIONAL

CONVERTER

Fig. 1. Block diagram of proposed system with bi directional converter

3 Modelling of Solar PV Module

The sun's power density at 50 km altitude is roughly 1,373 kilowatts per square metre. part of
the electricity provided to the world by the Planet is emitted into the environment by radiation.
The solar lighting decreases to I kW/m?2 at the surface of Earth at noon in the tropics. Solar
panels turn sunlight into electricity. A photovoltaic device is the fundamental feature of a solar
cell. Solar cells will take sunlight's energy directly and turn it into electrical electricity. Solar
power is technologically used to transform sunlight into electrical energy. Solar photovoltaic
cells (PV) generate electricity. Electricity may be used to power anything such as tv,
microwave, drinking water pumping, illumination etc. A simpler alternative circuit of a solar
cell is seen in figure 2. A solar cell generator is paired with a variable resistor. Current is
flowing through the diode when the contacts are connected. The light hitting at the cathode
induces photocurrent (Iph). The largest existing threshold for solar cell is 1/second. If the
diode junction voltage rises, a percentage of the output current passes into the diode, where the
voltage falls by the equal number. Output voltage is zero when load resistor is not attached.
From Diode Parameter Equation, at RDS=0 relationships can be determined.

Currently, one photovoltaic cell produces a photovoltaic dc in the form of a shifting dc. For
converters to operate properly, each panel must be attached in parallel. Solar installation
consisting of more than one solar cell and one solar cell module. The equations governing
solar cell are
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Fig. 2. Solar photovoltaic cell equivalent circuit

Where,

Ip= Current flowing through the diode
T = photovoltaic cell temperature
Io=reverse bias current under saturation
Vpy = voltage of the solar panel

K = Boltzmann’s constant =1.380 x 102
V1 = voltage at a particular temperature
Ipv = panel current

Q = charge of electron

Vr=KT/q

Isc= current of the photon

a = factor of ideality

When it comes to the production of current and voltage from solar electricity, the output
depends on the temperature and irradiance. The solar PV module is designed to work at a
specific performance under ideal conditions. The full power drawn from the PV cell is critical
to enhancing the efficacy of the solar cell. Several studies have been performed on MPPT
methods for estimating maximum solar panel power. The voltage technique under open circuit
is the most affordable one and economic ways to be applied. Therefore, the open circuit
voltage system shall be used in execution.

3.1 Constant Voltage MPPT Algorithm

The ultimate aim may be realized by controlling current or voltage or both. The fastest and
cheapest way of applying the LED lighting is with the constant voltage method. Figure 3
represents the MPPT voltage algorithm.

Vpv and Vmp have a direct bond that gives Vpv = kVmp Anywhere Vmp is the maximum
power point voltage. The k factor has a range of 0.71 to 0.78, which helps one to use the above
formulas to calculate the VMPP and set it as a guide. The panel is measured by calculating the



immediate voltage input from the solar panel and then matching it with the locus voltage.
Next, the discrepancy between the two is used to evaluate whether there is some defect.
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Fig. 3. Constant Voltage MPPT Algorithm
3.2 Bi-directional DC- DC converter

The CFBRC comprises a series attached buck boost converter and a soft switched converter
circuit for discharging battery. In action, the soft switched converter with LLC tank converts
into a soft switched converter when attached to a constant voltage source, as seen in Fig. 1.
The pairs of switches S1, S2 and S3, S4 form two complete full-bridge circuits. The two buck-
boost circuits are composed by linking Lb1 and Lb2 to the ends of the legs of the bridge. As
with interleaved systems, the two boost-buck converters operate 180° out of phase.
Meanwhile, a full-bridge transformer consisting of a soft switched inductor, a soft switched
capacitor, and a magnetizing inductor is formed by utilizing a series inductor, a series
capacitor and a series magnetizing inductance. The auxiliary-capacitor is charged from the
battery and is the voltage that powers the engine. Same Voltage over the bus. In the figure,
duty period D is operated by Service S1 and complementary Service S4 .

S1 and S3 have the same job period, but are based off each other 180°. Voltage of the battery
would still stay the same. Besides, at this period the secondary side changes, S5~S8 are
synchronously rectified and the oscillation frequency of the open-circuit voltage is changed.
¢l is having the angular phase-shift for charging battery in this mode. The angular phase
change between S5 and S8 lies between S5 and S1Through using feed-forward method to
handle the latest ZVS converter can be run in a typical context. In comparison, the capacitor
voltage and battery voltage are both the same.
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Fig. 3. Bi-directional Converter Circuit

This can be monitored to manage ¢l and task cycle D. In order to determine the operational
conditions of the mode of charge and discharge, it is reasonable to conclude that D<0.5.

3.3 Preventive and monitoring technique.

Control technique such as the battery charging and discharge mode of the CFBRC is applied
in this section. PWM power and switching frequency is equivalent to the soft switched
frequency f. Charge current is regulated to maintain DC voltage bus stable as the battery
voltage varies. The sinusoidal wave is an indicator of the reciprocating current. In this way,
the CFBRC can function optimally over the diverse input voltage range. We use phase shift
power in the charging mode of the battery. To reduce switch frequency, the step between S5
and S8 is established as a persistent rate to ensure the soft switching of the lagging switches at
the same time. Regulation of the battery voltage is utilizing step @1 between C5 and Al.

4 Experimental Results
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Fig. 5. Waveforms in discharging mode with Vb=200V

To prepare for this experiment, a 1500-W micro-grid prototype was constructed with range of
battery voltage from 150V to 240 V, 400V voltage bus and capacitor voltage rated 400V.



During battery discharging, the frequency decreases from 85 kHz to 95 kHz, and in battery
charging, it goes from 125 kHz to 145 kHz. The voltage rule for a battery is represented in
Figure 5 and figure 6.

This indicates that when the lights were switched on, the drain-to-source voltage had already
gone down. ZVS can be mutually realized by all the participants of the discussion. Currently,
the flipping frequency spectrum is between 85 kHz and 95 kHz and the soft switched
frequency has maximum functionality. Figure Image. This graph reflects the hypothetical
effects of charging at a voltage of 200V. The two voltages at the monitor will be ZVS. Within
the range from 125kHz ~ 145kHz, the switch frequency band significantly decreases the
electrical signal distortion.

o Ve

E(Zuv-fdi\r}

ge (1OV/div)

S (A00Vidiv) |

'.}-—l!ﬂ

Fig. 6. Waveforms in charging mode with Vb=200V
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The downside of the SRC's broad frequency spectrum variation. Experimental results help the
theoretical study. Figure 7 shows the battery performance under tested condition. These
graphs show that at 11 V, the battery is working dramatically. The converters in the entire load
range will function reliably

5 Conclusion

The projected current fed soft switched bi directional converter performance is experimented
and evaluated. This converter has reduced switching frequency, soft switching for all switches,
minimum switching loss and wide range of gain related to other soft switched converters. The
soft switched tank circuit of the converter acts as an integrated part of transformer causing
reduction in power circulating in the converter and excellent efficiency. Thus, this passive bi
directional converter is much suitable for solar photo voltaic application.
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I. Introduction

The power electronics engineering laboratory deals with power conversion and power control
circuits [1], [2]. The important learning outcome of the power electronics laboratory is to understand
the basic power conversion and power control circuits [3]-[12]. In the laboratory curriculum, there
are four types of basic power conversion circuits are present. This conversion and control circuit is
Chopper, Inverter, AC voltage controller and Rectifier. The power converter learning kit facilitates to
the students of electrical engineering course to understand all type of above-mentioned power
conversion circuits. It also gives thel hands-on experience Ig?e%ré?r?gmtand the controlling of the power

- ) . Sign In to Continue
converter circuits. With help of learing Kit, the students can control oy convert the three-phase or

single phase supply AC into DC supply and DC to DC conversion also they can learn the three-
phase inverter circuit in 120° as well as 180° modes of operations. This low-cost converter kit
consists of a power conversion circuit and control circuit. The power conversion circuit consists of
six power electronics switches and the control circuit consist of an Arduino Nano microcontroller.
The electrical insulation between the power conversion circuit and the control circuit is achieved
with help of the opto-coupler.
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Authors and control capabilities is mandatory. Moreover, converters at higher frequencies are used on large scale as it makes
the system less bulky and thus improves the power density. Resonance is another feature which enhance the system
Figures performance by reducing the switching losses. With the increasing inclination towards Electric vehicle, it is appropriate
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I. Introduction

Electric vehicle being an extremely complex system integrates numerous systems including
architecture, controller, electronics, the interface with the grid and/or renewable sources.
Renewable energy systems has been generally embraced for various applications like electric
vehicle, hybridized renewable systems and so on. The power generation/conversion using these
unstable RES cannot be predicted as the generation of power depends upon the climate;
subsequently, to get the better of this issue, an energy storage device ought to be utilized that can
allow bulk storage with fast response when required. The charging infrastructure needs to be
designed carefully to satisfy the wide variation in the unpredicted input from the renewables. The
scope of this paper is to analyse different converter topologies employed in electric vehicle.
Employing RES in electric vehicle allows increasing feasibility and reliability while considering for
the future[1]. The vehicle-grid direct charging can be done with three levels of grid voltages and
currents. Normal/slow charging EVEt regiuirr]ejnZIt(Wé%lﬁ\ﬁ/nn/gﬂ'gggidc fast charging utilizes 100 or
more kWs. The two sorts of batterigs usgd in

n
electric vehicles aregnig h voltage battery storage for
the vehicle traction and the low voltage battery storage as an auxiliary supply for powering the

electric loads such as air conditioning, lights and so on. The power from the electric grid systems

can be driven through a two-stage/isolated converter for higher power ratings and voltages. Isolated

converter topologies increase the complexity and cost of the power conversion unit [2]. Galvanic
isolation and probability to include more than one port at different voltage levels are the critical
advantages of Isolated multi-port converter[3]. However, to achieve the multiple output voltage in
dc-dc converter, critical control strategies are necessary. Complex systems find difficulty in the
power flow control. Moreover, the number of power switches also increases with the number of
ports. Numerous non isolated topologies are utilized for low voltage conversions making it a
feasible compact and low cost solution for converters. As a result, as the number of ports becomes
more it is better to add separate isolation transformer to reduce the complexity in control [4].
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Abstract—Landslides are a major problem all across the world
especially in the slopy areas where the natural tendency of the
soil is to create debris with the gravitational force. This paper
presents critical review on analytical studies and Experiments
studies of prevention of landslides and an attempt has been made
to analyse and to conduct Experiments the prevention methods
few of which have already been done are proposed with new
improvisations and few new methods are to be proposed.The
main focus of studies was done for Kodagu District whichlies in
the south western part of Karnataka state and part of the mighty

Western Ghats were drainage patterns and Emphasis on eco-
friendly methods of prevention through vegetation has been
suggested and new methods of prevention of landslides are
suggested and also an attempt, using new innovation has been

done to the prevention through the proposal of finite element
analysis,

Keywords: climate change, Rainfall Distribution, Kodagu District,
Stability Analysis, drainage

I. INTRODUCTION

Landslides occur in all hilly terrains in response 1o a
wide variety of conditions and triggering processes like heavy
rainstorms, cloudbursts, earthquakes, floods, cyclones and
haphazard human activities, CRED data indicates 8,658
human casualties due to landslides and avalanches between
1990 and 1999 but it appears to be significantly under-
estimated. As landslides are frequent and widespread, the
annual cumulative losses worldwide amount to tens of billions
of USD in terms of lost property, environmental damage,
repair works, and the maintenance of defense measures
(source: Page 61, World Atlas of Natural Hazards by Bill
McGuire, Paul Burton, Christopher Kilbumn and Oliver
Willets). The frequency of landslides is strongly influenced by

the return periods of triggering events like rainfall and
carthquakes.

More than 5000 people are buried alive under
landslides and economic losses of >4 bn USD are suffered
every year globally. Continent-wise, Asia suffers the
maximum damages / losses due to landslides and among the
Asian countries, South Asian nations are the worst sufferers
and even among South Asian countries, India is one of the

Bengaluru, India

imdads_wged%s@gmail.com

. |
worse affected by landslides. As individual landslides usualy

affect limited local areas and residents, damage resulting fmn:
landslide hazards was not recognized as 2 P“’I_’[em OfD?'w;K
importance and were not addressed on a national basis o
absence of coordinated national approach to m'"galmgbﬂ- .
detrimental effects of landslides resulted in 2 “duaﬁ? tjl?c
of the States and Local Government agencies t0 aPPi .
important lessons learnt, often at considerable expense:
other parts of the country.

As a result there is a need to address this probcllri::
both at national and local levels therefore In this paper i'jt'l;ui e
an initiative istaken to address the problem at local b]cr :
level in kodagu, district of Karnataka where a num
landslides have been occurred.

Il. TRADITIONAL METHODS OF SLOPE
STABILITYANALYSIS

: icald
Most Research on soil mechanics °r,§;3:z;l11:ﬁv¢’
engineering will include reference to :“':f equilibrium
methods of slope stability analysis. In :s:r;yypuncm (1996).
methods of slope stabilityanalysis repobcc of methods were
the characteristics of a large numdi;al’y method  of
summarized, including th? o:ﬁﬁed Method(Bishop,
slices(Fellenius, 1936), Bishop's Mo]_,owe& karafiath, 1960),
1955), force equilibrium methods (¢.8 lices (Janbu, 1968),
Janbu's gencralized procedure of s lctern % Price, 1965)
Morgenstern andPrice's method (Morgﬁr:tslc)u th there seems (0
andSpencer's method (Spencer, 1967) “rpn e of the most
be some consensus thatSpencer's _rnethod is one detail
: tinue to describe the others in somedetatl,
reliable, research con : hodsis at best confusing
: ion of available metho
and the w:de. selection 0 xample, the controversy was recently
to the potential ust:r‘&Fogcilva (1995), who maintained that
revisited byLambe 4 of slices had an undeservedly
sy - IBC e ol The it methods
Padreputatlon.Adlﬂ':j“g, the assumption that thefailing soil
— lhc{ a(;'c il:,a:j into slices. This inturn necessitates further
with consequentimplications for equlllbnum._ The assumption
madeabout the side forces is one of the main characteristics
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that diﬁ.in.guishcs one limit equilibrium method from another,
and yet is itsclf an entirelyartificial distinction.

11l. FINITE ELEMENT METHOD FOR SLOPE
STABILITYANALYSIS

Duncan's review of FE analysis of slopes
concentrated mainly on deformation rather than stability
analysis of slopes; however, attention wasdrawn to some
important early papers in whichelasto-plastic soil models were
used to assess stability. Smith & Hobbs (1974) reported results
0, =0 slopes and obtained reasonable agreementwith Taylor's
(1937) charts. Griffiths(1980) extended this work to show
reliable slopestability results over a wide range of soil
propertiesand geometries as compared with charts of Bishop&
Morgenstern (1960). Subsequent use of the FEmethod in slope
stability analysis has added furtherconfidence in the method
(c.g. Griffiths, 1989;Potts et al., 1990; Matsui & San, 1992).
Duncanmentions the potential for improved graphical results
and reporting utilizing FE, but cautionsagainstartificial
accuracy being assumed when theinput parameters themsclves
Pm so variable.Wong (1984) gives a uscful summary of

" potential sources of error in the FE modeling of slopestability,
although recent results, including thosepresented in this paper.
indicate that better accuracy is now possible. Advantages of 2
FE approach to slopestability analysis over traditional limit
equilibriummethods can be summarized as follows: (a) No
assumption needs to be made in advanceabout the shape or
location of the failuresurface. Failure occurs *naturally’
through thezones within the soil mass in which the soilshear
strength is unable to sustain the applied shear stress. (b) Since
there is no concept of slices in the FEapproach, there is no
need for assumptionsabout slice side forces. The F_E
methodpreserves global equilibrium until “failure’ i
reached (c) If realistic soil compressibility data are avail-able,
the FE solutions will give informationabout defmmations: at
working stress levels.(d) The FE method is able to monitor
progressivefailure up to and including overall
shearfailure. Brief description of the finite clement model. The
programs used in this paper are basedclosely on Program 6.2
—in the text by Smith &Griffiths (1998), the main difference
eing theability to model more general geometries and
soilproperty variations, including variable water levelsand
pore pressures. Further graphical output cap-abilities have
been added. The programs are fortwo-dimensional plane strain
analysis of elastic-perfectly plastic soils with a Mohr-Coulorpb
failurecriterion utilizing eight-node quadrilateral elementswith
reduced integration (four Gauss points perelement) in the
gravity loads generation, the stiffness matrix generation and
the stress redistributionphases of the algorithm. The soil is
initially assumed to be elastic and the model generates
normaland shear stresses at all Gauss points within themesh.
These stresses are then compared with theMohr-Coulomb
fa_llurc criterion. If the stresses at aparticular Gauss point lie
}'-'llhin the Mohr-Coulomb failure envelope, then that location
is _assumedto remain elastic. If the stresses lie on or outsidethe
failure envelope, then that location is assumedto be yielding.
Yielding stresses are redistributedthroughout the mesh
utilizing the visco-plastic ~algorithm (Perzyna, 1966;
Zienkiewicz& Cormeau, 1974). Overall shear failure occurs
when a sufficient number of Gauss points have yielded to
allowa mechanism to develop.The analyses presented in this
paper do notattempt to model tension cracks. Although “no-
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tension' criteria can be incorporated into elasto-plastic FE
analyses (e.g. Naylor &Pande, 1981), this additional constraint
on stress levels complicates the algorithm, and, in addition,
there is stillsomec debate as to how ‘“tension' should
properlybedefined. Further research in this area is war-ranted.

Definition of failure:There are several possible
definitions of failure,e.g. some test of bulging of the slope
profile (Snitbhan& Chen, 1976), limiting of the shearstresses
on the potential failure surface (Duncan &Dunlop, 1969) or
non-convergence of the solution(Zienkiewicz& Taylor, 1989).
These are discussedin Abramson et al. (1995) from the
original paperby Wong (1984) but without resolution. In
theexamples studied here, the non-convergence optionis taken
as being a suitable indicator of failurc.When the algorithm
cannot converge within auser-specified maximum number of
iterations, theimplication is that no stress distribution can
befound that is simultaneously able 1o satisfy boththe Mohr-
Coulomb failure criterion and globalequilibrium. If the
algorithm is unable to satisfythese criteria, “failure’ is said to
have occurred.

IV. METHODOLOGY

As per.the analysis done on the study area from
various reports and journals it was found that Kodagu
(formally known as Coorg) district lics in the south western
part of Karnataka state and part of the mighty Western Ghats.
The district with its distinctive geomorphological, geological,
hydrological and meteorological characteristics has long been
known for landslide events in selected areas during certain
months of a year, especially during monsoons. The topography
of the region is sensitive and any changes in the land use - land
cover pattern causes landslides or slope failures affecting the
population and infrastructures. Thus, the district along with its
scenic beauty and pleasant climatic conditions is also
becoming prone to natural hazards. Infrastructural
development such as construction of new roads and widening
of the existing roads, houses, hotels, homestays etc. that
involve the modification of slopes, disturb the equilibrium
attained by the nature. Majority of slopes alongthe high ways
pose significant risk dominantly from rainfall-induced slope
failures. (Janardhana et al., 2016). Duringheavy rains in
monsoon seasons, the slope forming material gets saturated by
the water resulting in increase in pore water pressure and
decrease in effective cohesion which effectively acts as a
triggering factor for slope failures. The heavy rainfall of
monsoon of 2018 caused several landslides in Kodagu district
especially in and around Madikeri

V. SITE STUDY AND RECOMMENDATION

As per the above study the authors recommends a
drainage model by selecting site in the study area.The below
fig.] shows the image of the selected area and figure 2 shows
the location.
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Fig 2. Location
Fig 2 showing location obtained from google SketchUp

State: Kamataka Village: GalibeeduDistrict: Kodagu
Latitude: 12.464905 NLongitude: 75.733255 E

Recommendation:
» All the cracks have to be filled with Epoxy grout for
small cracks and water proof concrete for large cracks.

The below figures 3 and 4 show an example of cracks and
filling cracks with grout.

i
I

> Drainage system has to be designed and CONstye

to collect and remove precipitation water and shoy
be discharged to the nearest strcam, d

The proposed drainage system consists of
(horizontal) , Cascade drain ( stepped vertical drain) and T,
drain in which the water flows from slope surface :
horizontal drains running along the slope and then 1o stepped
vertical drains which then flows to the toe drain which s,
connected to the nearest stream, ‘

Bcﬂ'ﬂ d“iﬂ

> French drains should be provided by giving equa]
spacing to remove the soil water which has been
percolated into the slope.

French drainage consists of placing a porous pipe below
the ground surface at a certain depth and covering it with
gravel, then the pipe is connected to nearest horizontal or
vertical drain.

The below fig S show the Frénch drainage system

./— Topsol/grass

ALY pr—

——_— e
trench
— Perforated \—GI'ML"
pipe
Fig 5

Using boulders, rock fragments of the surrounding
rocks and steel wire mesh of high strength, A wall has to i
constructed known as gabion retaining wall. To give suppot
to the slope mass and prevent it from movement.

; Below figures6 and 7 show an example of toe suppor
using rock material,
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Fig 9 showing animated view of proposed drainage system

A. Drainage System

o Y SR The figure 9 illustrates proposed drainage system

- ; consists of Berm drain (horizontal),Cascade drain(stepped
! " o kg 44 vertical drain) and Toe drain in which the water flows from
' i slope surface to horizontal drains running along the slope and

N then to stepped vertical drains which then flows to the toe
drain which is connected to the nearest strcam.
> s _ ' i spier The author recommendsmaking four horizontal channels each
S iSS A — ET-m— at 60 metersspacing and a stepped vertical channel in the
middle
b Fig 8 Satellitc image
The above figure 8 is the satellite image of the site e  Abstract of Designs and Estimation

‘hich is obtained fi A
-y o gogle Shealip *Dimensions of Bermdrain (trapezoidal channel) as

All the measurements were made in SketchUp as seen in the Breadth =44m

Depth =.5m

Perimeter =1.5m

Side slope =1/2

Bead slope =1/50

Length =230m

Area =.62m2

Number of Berm Drains 8 (4 on each side)

figure.
Length =460.87 m

Slope dimensions (X,Y)

NOULAELN—

X=27833m Y=112.38m

Slope S =Y/X *Dimensions of cascade drain (rectangular channel) as
1. Breadth=1.2m

Depth=.6m

Perimeter=2.4m

Length =300m

Area =T2m’

One cascade Drain in centre

§=112.38/278.33

S$=0.403~04

b

Slant height =300

b
‘ Ravi Kumar et al. ISBN: 978-81-942685-2-9 - Page 117
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Particulars Quantity | Unit Rate, | Amount, Explanation
Rs Rs
Earth work m3 150 L*A*N
For Berm Drain 1140.80 [ m3 230*.62*8
For Cascade Drain 216.0 m3 ‘| 300*.72%1
1356.8 203520 1356.8*150
2 MI15 Concrete lining m3 3300 T*P*L*N
75 mm With labour
For Berm Drain 8 |[207 m3 075%1.5%230*8
For Cascade Drain 54 m3 075%2.4%300°]
Total 261 861300 261*3300
Sub total 1064820
Additional for water,
transport etc assuming 15970 .015*1064820
1.5%

Total amount (Rs)

10,80,790 (Ten lakh eighty
thousand seven hundred and
ninety rupees)

10 September 2020, RGM College of Engineering & Technology, Nandyal, A.P., India.
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VII. ConcLUSION

Natural disasters can be powerful destructive elements and
result in injuries, death and loss of property including homes
and businesses. In Coorg, due to high intensity floods and
landslides damages the roads, waterways, Coffee estates, Bus
«and, Hotels, resorts and few attractions. Due to this the
business become paralyzed and inflow of tourists to the C_oorg
become very less. Communities anc_l individual busm_ess
sufferedgreal financial hardships. Tourism planners, officials
and developers have to spend time and money to reconstruct
{he atiractions that are pleasing to the public. Thg inflow of
tourists can be improved ste:fdily by _rcbu:ldmg the
ofrastructures and  effectively implementing the above

recommendations.
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Abstract—Green buildin
the 21st century and it is
transforming  structures
conscientious, sustainable
their life cycle.The aim

g is a key architectural concept of
the technique of constructing or

to  become environmentally
and resource-efficient throughout

of a green building design is to
minimize the demand on non-renewable resources, Hwhen in

use, and maximize the reuse, recycling, and utilization of
renewable resources. It maximizes the use of efficient building
materials and construction Practices; optimizes the use of on-
site sources and sinks by bio-climatic
uses minimum energy to power itself; uses efficient equipment
to meet its lighting, air-conditioning, and other needs:
mu!mizes the use of renewable sources of energy; use;
efficient waste and water management practices; and p;ovides
comfortable and hygienic indoor working conditions. In (his
paper studies and analyses on few methods and designs have
been carried out which can be installed and adopted in a

building to improve the overall efficiency of the building and to
make it more sustainable,

Keywords-Sustainable Building, Sustainable Materials, Green
House Gas (GHG); Rain Water Harvesting; solar energy, Grey
Water Recycling and Reuse, Ventilation,

I.  INTRODUCTION

Climate is changing fast globally because of increased
energy consumption and GHG emission. As per Indian
Green Building  Council (IGBC) Report, at present,
conventional buildings contribute as much as one-third of
total global greenhouse gas (GHG) emissions. The building
sector contributes up to 30% of global annual greenhouse gas
emissions and_consumcs up 10 40% of overall energy. This
impacts the climate change resulting in few effects such as
water stress and reduction in the availability of fresh water,
threat to agriculture and food scarcity, shift in area and
boundary of different forest which is a great threat to bio-
diversity. Tremendous growth in industrial sector and
advancements in technology has increased the use of energy
all over the world, causing an irreversible damage to the
global environment; this will have an undesirable impact on
the quality of life of the future generations. Water which is a
vital resource for the occupants gets consumed continuously
during building construction and operation. Therefore it is
required to adopt few methods and techniques to conserve,
recycle and reuse this water. Several building processes and
occupant function generate large amount of waste. All these
are polluting the environment and increasing Green House
Gas (GHG).
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Air pollution is one of the biggest climate crises facing

tions today. Northem India’s recent crisis s 1
g:;b?:ation of mfmy factors: exhaust fu‘1111e§, cons:;mo,_
dust, industrial emissions, for'cst _degra _aulqlt:, an k_mp
buming. Simply breathing certain city air is i :’f smoking 3
pack of cigarettes 2 day which can acfufslly'cut off more tha
10 years of lifespan of the people residing in these cities. Al
these environmental problems are affecting the quality of lifz

and the health of the people.

ildi ctor has the largest
At a global level the building se Jar
potential fgr significantly ret_i:{cmg greenhouse gas emissions
compared to other major emitting sectors.

Sustainable building approach is consid.cre‘d as a way ;?r
the building industry to move towatrhds achl_cvmgeiuusl{ausl;c i:
ing i vironmental,
development taking into account the en
and ecgnomic issues.Ecologically sustained dev_elo;:g:c;tfﬁ
sustainability) is defined as development that ﬂ:mp; s
total quality of life in a way that maintains the

processes on which life depends.

The key process difference between EW:;W::?
conventional buildings is the concept of integration, i
a multi-disciplinary team of building pmfessu:g:cum‘
together from the pre-design phase through pos :

. H Ijn
to optimize the building for environmental sustainabil
performance, and cost saving.

II. WATEREFFICIENT
TECHNOLOGIES

Water efficiency refers to the decrease in lh‘fv uslaagi :
water as well as decrease in the waslage of water. Was '.Eatc
water or its extra usage leads to drawing gut cJt"111arcl =
from the fresh water resources, resulting in their dep :dl :
Thus, few water cfficient technologies can be us o
conserve potable as well as flon-pomblc water anm
ultimately save the already limited fresh water resour
Few Water efficient technologies which can be used
buildings mainly include water saving fittings and fixture
rain water harvesting and recycling and reuse of grey watel:

A study of houschold water consumption in differe
areas revealed that almost 50% of the total water is us
baths and toilet flushes. Thus, instead of using luxurious b
water wasting fittings and fixtures, water saving ones can
used. These include use of low flow shower heads and 10
flushing toilets instead of bathtubs and normal flushes, wh*
use more water respectively. Other such fittings and fixtur
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such as two-sectioned water closets, bidets, composting toilet
systems, dry ul:mal‘s, auto sensor water taps etc, But the
major water saving is done by rain water harvesting and grey
water recycling and reuse.

1. Rain water harvesting

In simple terms, rain water harvesting is the active
collection and distribution of rainwater which rather than
aing to the sewage is put into use-in daily life. Typically,
rainwater is collected from the rooﬁops. d_cposnf:d_ in a

rvoir with filtration. Once the water is purified, it is can
pe used for cultivation, gardening, and other domestic uses.

awater is generally accumulated from roof tops. Then it is
- ied in a reservoir with percolation. It is used for
’ -||1ing. cultivation and domestic uses. The harvested

saler can also be used as ground water recharge.

\lethod of Rain Water Harvesting (RWH):

iwater harvesting: It is a system of collecting

Rl?qﬂ:ﬁ;.;a :r;:m it falls. In rooftop harvesting roof becomes

mtthment area, and the rain water is _collecled by roof of

hmmw‘buildiﬂs- The collected water is ellh:r_s!orcd l;lcllo_ ta]nks

diverted 10 artificial recharge system. This mectg is eir.s

pc:pcnsi\‘c and very effective and if implemented properly
helps in increasing the groundwater level of the area.

Methods of Roof Top Rain Water harvesting:

1) Storage of Direct Use: In this r_nelhod rain water ?ollccteg
by roof is diverted to storage umit. The_capaqll}' o stprf:_ql;l
tank is decided by catchment area and intensity of r:m;l a "
Each pipe should have wired mesh at mouth and first usl

system followed by filtration unit before connecting 0
storage tank. Each tank should have provided with excess
flow system. Excess water could be diverted 10 rcchajt:gc
system. Water stored in storage tank can be used for
secondary purposes such as gardening, washing, etc. This is
the most cost effective way of rainwater harvesting. The
main advantage of collecting and using rain water dl_mngI
riny scason is not only save water from conventiona
resources but also helps to save encrgy incurred “on
transportation and distribution of water at the doorstep.

2) Recharging groundwater aquifers: Recharging of ground
water aquifer can be done by various processes by ensuring
the percolation of rain water instead of draining away from
the surface. Methods of recharging ground water:

a) Recharging of bore wells

b) Recharging of dug wells

¢) Recharge pits

d) Recharge Trenches

¢) Soak away or Recharge Shafls
f) Percolation Tanks

3) Recharging of bore wells: Rain water collected by roof is
diverted to filtration tank through pipes. After settlement of
suspended matter water is diverted to bore wells to recharge
deep aquifers. Capacity of settlement tank/filtration tank can
be designed on the basis of catchment area, intensity of
rainfall and recharge rate. To prevent clogging entry of
suspended matter or solid should be prevented. First flush

system should be provided to prevent contamination of
water,
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4) Recharge pits: Recharge pits are pits on any shape or size
such as rectangular, circular, square constructed with brick or
stonc masonry walls having weep holes at regular intervals.
Pit is covered with perforated topping covers. Bottom of pit
is filled with filter media. The capacity of pit is depend upon
catchment area, rainfall intensity and rate of recharge of soil.
Usually size of pit is | to 2 m width and 2 to 3 m deep
depending on the depth of pervious strata. This system is
only suitable for shallow depth aquifers and small houses.

Components of Rooftop Rain Water Harvesting:

Carchments: Catchment is an arca which collects rain water
which fall over the surface. It may be terrace, courtyard, or
paved or unpaved open ground.

Transportation: Water collected by catchment arca is
diverted towards the gutter provided at the edge of roofing
system, and it is further shified to down pipe through wired
mesh to prevent entry of floating matter. Pipes should be
provided with sufficient dimension depending upon intensity
of rainfall.

First flush system: First flush is a provision made to flush off
the water received in first shower. The first shower of rain
may contain- pollutants which contaminates storable or
rechargeable water. It also helps in cleaning silt deposited in
dry season. For flushing first shower simple manually
operated valve is provided to down pipe to flush off first

shower.

Filter unit: Filters are used for treatment of raw water by
removing turbidity, colour, and microorganisms .There are
some minute or dissolved impurities which always remain in
water which cause contamination of ground/storable water if
proper filter unit is not provided. After flushing of first
shower, water is passed through the filter. There are various
types of filter ‘such as gravel, sand and ‘netlon’ mesh filter.
These are designed and placed over the top of storage tank. It
removes silt, dust, leaves and other organic matter and
prevents entering in storage tank. The filter media should be
cleaned daily after every rainfall event. If not clcangd
periodically then they get clogged and prevent the casily
entering of rain water into storage tank results in overflow of

filter.

B. Grey Water Recycling and Reuse

Grey water refers to the domestic waste water “fhjch is
drained out excluding the waste water from klt_chcn sink aqd
the water closet as they have high concentration of organic
matters. In order to conserve water, this water cannot be just
drained out but should be rccyclcx} e_md reused. The bcpcﬁl of
using recycled grey water is that it is a large source with low
concentration of organic matter. The bathroom grey water
consists of waste water from showers, bathtubs and wash
basins. It has a very low concentration of organic matter. The
other sources of grey water are frqm washing of clothes, car
washing, etc. According to various studics, an average
household produces 140 litre of grey water per da_y. The
various sources and their contribution are categorized in table
below. The grey water from all these sources are collected
and then treated to make them safe for non- potable use.
These treatments include passing the grey water through sand
filters or by using natural coagulating agents or by electro
coagulation techniques and other biological and chemical
treatments. It has been found that using recycled grey water
can support the quantity of water required for water closets,

ISBN: 978-81-942685-2-9 Page 26
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car washing and garden watering. Grey water pr_oduction:
The table No 1 below lists the expected volume in litres from
cach grey water source.

Table No 1 Sources of waste water and its type

Sources of waste water and its type
e Types | Quantit
Source of waste water | of waste | y/day/pe
water | rson
: Black |3L
1 Toilets i
: 20-
2 | Bathing Grey 0L
water
3 Kitchen Grey. | S-10L
water
4 Washing cloth Grey 7
g clo s 15-20 L
5 | Animals Grey _{ 10:15L
water

Grey water reuse methods can range from low cost methods
such as the manual bucketing of grey water from the outlet of
bathroom, to primary treatment methods that coarsely screen
oils, greases and solids from the grey water before irrigation
via small trench systems, to more expensive secondary
treatment systems that treat and disinfect the grey water to a
high standard before using for irrigation. The choice of
system will depend on a number of factors including whether
a new system is being installed or a disused wastewater
system is being converted because the household has been
connected to sewer.

A number of technologies which can be applied for grey
water treatment worldwide varying in both complexity and
performance are.

a) Primary treatment:-

1. Screening

2. Equalization

b) Secondary treatment:-
1. Grave! filtration

2. Sand filtration

3. Chlorination

ce on Recent Trends in Civil Engineering - 2020 (RTCEy

Fig 1 Grey water Treatment Scheme

Fig 1 shows the schematic representation of grey w,
trecatment

111. EFFICIENT ENERGY USAGE

Energy cfficiency is generally acknowledged as a toq
attain reduction in greenhousce gas (GHG) emissions,
consumption of energy in buildings depends on factors |

_ ambient temperature, weather condition, daylight hy

building design; inherent efficiency of equipment useq ;
installed efficiency of equipment used. Thus, dependence
energy driven systems can be reduced through cliy
sensitive design where the building envelope respg
favorably to the local climatic factors, by proper operatig,
maintenance of electrical equipment and appliances ang
appropriate material selection in construction process. ;
also with improved and optimized insulation, selecting
energy efficient electric equipment for heating, ventila
and air conditioning, energy consumption can be reduce,
55 per cent which can cut 150 million tons of CO2 by 20:

Energy conservation measures:
Implementation of ECBC:

Energy conservation Building Code (ECBC)
developed by BEE Bureau of Energy Efficiency v
Ministry of Environment Forest (MoEF), Govt. of India,
building having 2 connected load of 100 kW or greater
contract demand of 120 kVA or greater are come unde
act. ECBC sets minimum standards for design
construction through buildings components and sys
This acts empowers the Governments to facilitate
enforce efficient use of energy and its conservation, nc
energy intensive industries, establishments and comm
buildings as designated consumers and prescribe ¢
consumption norms and standards for the Buildin
specific requirements for the insulation of building et

by considering surface reflectance, heat transfer and
heat gain etc.

LED Light Bulb:

LED light bulb in lighting system can save ener
consume less energy and can achieve energy efl
effectively. LED light bulb use less energy to produc
and the durable is longer than conventional incan
bulb, whereas a conventional incandescent bulb
number of energy to produce light and the durable is
than LED light bulb .The LED light bulb preve
production, therefore no need to use external energy
use of air conditioner to reduce the internal temper
will save energy to comply energy efficiency. Ener,
LED:s use only about 20%-25% of the energy.

Sensor System in Lighting System:

Lighting takes around 1/3 of electricity used in |
and it is a biggest area that can present to enhanc
efficiency and decrease energy use. Sensor systen
system also known as automated lighting systen
system used motion or movement detection and se
operate and normally placed on the ceiling.

Passive Design:

Passjve design is also a wa
and increase energy savin

Passive design includ
shading, =

y of reduce energy cor
& 10 comply with energy ¢
1 onentation, placement of
Size and shape, planning and de:
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construction features. Passive design such as orientation of
windows can help to create daylight and natural ventilation
or cross ventilation. Thus, they can reduce the use of external
energy such as artificial lighting like light bulb and air
conditioner to ren:.‘.luce the indoor temperature. Moreover, to

revent the high indoor temperature, the windows are tinted,
(o screen out the sunlight enter the building, the glass itself
hich can reduce heat and only 70 to 80% sunlight.

puilding Automation Systems:

going green in aspects of lifc has been emerged
‘gniﬁca““y across the globq including India. This offers
95@1 : Ppommixies for the building automation systems for
SVAC, lighting. Building automation strategies which are
dopted for are the lighting management systems with the
WP . pased sensors, dimmers, integrated building
ot systems with the appropriate integration of the
HVAC, diesel generator sets, lighting safety and security
gyeems, elevator management  systems. The energy
{ficiency objective should be integrated ngl_u at the design
stage, which will enable the developer to design the building
by ncorporating maximum t_:atut_'al light, enhanced HVAC
design  ¢C. This will aid in reducing the energy

consumption-

Renewable Emergy Sources: There are many options for
using renewable energy at home including solar panels and
small wind turbines. Solar panels are the most popular form
of renewable energy today. They may be used to generate
heat, electricity, and indoor and outdoor lighting. A small
wind turbine for pumping water or for other applications may

also be used.

Zero net emissions in existing and new buildings:
Zero net emissions are accounted for Zero-energy buildings.
Zero energy buildings are defined as buildings that produce
as much energy as they consume over a full year. ‘Zero
energy’ states that the energy produced on-site through
renewable sources (such as wind, sun) is equal to the energy
used by the building when annual accounting is done. A
simplistic formula representing is as follows.

The trend Of

S

(Electricity consumption per year-Electricity generated
i‘ror_n Bcncwable sources)* Emission factor= Annual Carbon
emissions per building=-~(1)

Passive Day lighting Strategies: The goal of day lighting is
o collect enough daylight in the summer to tum off electric
lights and collect as much as possible in the winter to help
heat the I:'»uilding. Here are a few design elements that are
used to bring in as much natural daylight as possible:

Building orientation: Light direction is important. Light that
comes from the south is usually best for day lighting as
sunlight is consistent throughout the day and year. This
orientation can also be used for solar heat gain. Light that
comes from the north is the next best, as the sunlight is as
consistent as the south, just in a lower quantity. Light that
comes from the cast and west should be avoided if possible.
Sunlight at these orientations is harsh, it only occurs during
half the day, and the height of the sun changes throughout the
year, making sunlight harder to control.

Windows: To bring as much light into the building as
possible, windows with tall head heights are used. They can

Ravi Kumar et al.

also use uniform windows (horizontal ribbon windows)
across the entire fagade to light the space evenly.

Sll-f'hgh'“: Skylights allow daylight to enter from above,
r.v ich is useful in spaces at the centre of the building where
ighi. from w1_ndows can’t reach. As with windows, uniform
skylight spacing results in uniform lighting.

Er_lcma_l Shading Systems: At certain times of the day at cach
orientation, th_c light will be too bright and may produce a
strong glare inside the building. To prevent this, custom
external shading systems are designed to protect windows
fmd other transparent openings. These systems usually
include a comblr_mlion of horizontal and vertical elements,
but vary depending on the geographical location, climate
and building orientation. :

Light shelves: A reflective horizontal shelf placed above
windows reduces glare and directs light deeper into the
space.

Solar tubes: These channel sunlight from the roof through a
narrow opening. During the day, they look like ordinary
ceiling lamps, but they are powered by the sun rather than
clectricity. These work well when placed directly above
desks, where people need plenty of light.

Light wall colours: Light, reflective paint helps light to
bounce around the room and makes the space feel brighter.

Low energy materials:

Insulating concrete forms (ICFs): are rigid plastic foam
forms that hold concrete in place during curing and remain in
place afterwards to serve as thermal insulation for concrete
walls. The foam sections are lightweight and result in
energy-cfficient, durable construction. ICFs consist of
insulating foam, commonly expanded polystyrene (EPS) or
extruded polystyrene (XPS). The three basic form types are
hollow foam blocks, foam planks held together with plastic
ties. ICFs can be used to form various structural
configurations, such as a standard wall. They provide
backing for interior and exterior finishes. ICF walls are
designed as reinforced concrete, having high wind and

seismic resistance.

Structural Insulated Panels: Manufactured from a layer of
foam insulation which is sandwiched between plywood or
cement panels. It is fire resistant and this material will help
reduce energy bill greatly. SIPs share the same structural
properties as an I-beam or I-column. The rigid insulation
core of the SIP acts as a web, while the sheathing fulfills the
function of the flanges. SIPs also acts as a sound proofing
material.

Low-E Windows: also known as "high performance®
windows, are another great substitute for normal glass which
will help in reducing heat during summer and block infrared
radiation. They have a clear coating of metal oxide. It also
helps keep the heat in during the winter. They can reduce
heat flow by up to 50%.It works on the principle of allowing
selective wavelength of light to pass through it. Low - E
glass does not work by literally reflecting light. It absorbs the
light falling on it emits its own radiation,

Use of solar energy in buildings:

Use of solar energy in place of current systems which work
with fossil fuels reduces the existing CO2 and other
polluters, and cost and cuts dependence on other countries. In
addition, it reduces the dangers caused by gas poisoning
(asphyxiation) and explosion, saving in time of gas,
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electricity and other energies’ bill payment. Solar energy
possibilities are a function of different clm?al_lc areas in
which study of such factors as characlen_st_lcs of sun
radiation, rainfall, humidity, temperature condition, amount
and condition of wind, and insulation specifications are
indispensable.

Methods of using solar energy:

* Dircct method (sun's light directly enters the
building through window).

* Indircct method (the wall storing solar energy-
thrombus wall and water wall).

*  Pool or basin on the roof.

IV. DESIGN FOR HUMAN
ADAPTATION

Indo?r_ Environment Quality:IEQ encompasses the
conditions inside a building—air quality, lighting, thermal
condmgns—and their effects on occupants. Strategies for
addressing IEQ include those that protect human health,
Improve quality of life, and reduce stress.

Most of us spend up to 90% of their time indoors, Pollutants
In an indoor environment can increase the risk of illness.
Levels of pollutants may be 60% higher in indoors than
outdoors in cities with a Jot of air pollution.

Effective strategies improving occupants comfort.
Use day lighting.

Install operable windows.

Give occupants temperature and ventilation

Give occupants lighting control.
Conduct occupant surveys.

Provide ergonomic furniture.

Using  Natural  Ventilation Jor  Sustainability:
Natural ventilation is a healthy and cost effective way to
Save energy and provide fresh air for building occupants. It
1s defined as using passive strategies to supply outdoor air to
a .building's interior for ventilation and cooling without
using mechanical systems. The primary purpose of natural
ventilation is to allow the outside ambient weather to
provide low humidity, moderate temperature wind currents
as an alternate cooling source for the building and provide
air circulation throughout. Therefore, the productivity gains
on the building occupants amount to an increase of 10-18%.

Wind ventilation: Through the use of air pressure
differences, wind ventilation can pass - through openings
such as operable windows, rooftop vents. In effect, the
windward side (inlet) receives the positive wind pressure
that pushes towards the building. The leeward side (outlet)
or the negative wind pressure contrarily pulls the positive
wind flow. The placement and sizing of openings is
identified to maximize the wind’s direction and achieve the

A T e RS

benefits of cross ventilation. Leeward side or outlets sh,
have larger openings for lower pressure zones, wf,
windward side or inlets should oppositely .havc‘smant
openings to induce higher pressure. The oricntation 4
massing of the building envelope play a significant rof, ;
wind ventilation.

Wind loads strike the upper floors more than the loy,
levels. Baffles and wing walls can be used to funnel breey,
accordingly to avoid stagnant corners.

Fig 2: Night purge ventilation

Night purge ventilation: Flushes the_ heat gains frosn the da\
and cools the thermal mass by opening 1!1!: windows at nigh
as shown in fig 2. This method is cffef:nvely .useful md:ret
where climate has high-temperature dlﬂ'ercnnai.f.rom yl,h
night. Therefore, this passive system mll_ugat:i: e
environmental impacts by lessening the carbon foolp e
energy emissions from using HVAC .systet::;me =
expenditures are seen as this cost—;ffechve m :
back on electricity, health and operating cos!s.

Thermal comfort: Thermal comfort is obtained bll;; fc:;‘$
temperatures to adequate levels and by increas f .
ventilation within the building. Take advanles
natural surrounding opportunities such as ;"1: c'ningSi
passive strategies having large space layout and :Theﬂﬂ
order to favor wind circulation, natural venfllaho t-e o
comfort is achieved by using proper insulation ma il
thicknesses into building’s exterior \\falls. Not og );mw
save energy but also has the potential for .200
comfort. Few materials which can be used are:

Cellulose Fiber: Cellulose fiber insulation is an cco-ff"l-';:
thermal insulation material made from recycled paper

It offers good thermal properties and has a low en:mlm
energy. Cellulose fiber insulation will be added (0 € -
walls and unfinished floors as loose-fill, densc-pac
wet spray.

Denim: A form of cellulose fiber (cotton) made of the s¢f
and clippings from denim. This eco-friendly insu!alloﬂi
higher-than-average — about 30 percent — acoustic rall
decreasing sound transmission and increasing
absorption qualities, while also providing a high P¢
thermal performance, between R-13 and R-30.

-
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FIBARO Heat Controller: Smart thermostats such
as FIBARO Heat Controller can be used which predict
occupant’s behavior and calculate usual and preferred
temperatures. This algorithm will enable to adapt the indoor
temperature based on the occupant’s daily rhythm. For
example, the smart device will reduce the energy
consumption during working schedules and restart right
before the occupants re -enters their home.

HVAC systems: HVAC stands for Heating, Ventilation, and
Air Conditioning. They are the systems that keep occupants
warm in the winter and cool and fresh in the summer. They
also are the systems that filter and clean indoor air to keep
occupants healthy and maintain humidity levels at optimal
comfort levels.

Vertical gardening: Vertical gardens are a great
way to both maximize the limited space and reclaim
disregarded  space by transforming cmpty space into
something aesthetically pleasing and creatively stimulating.
Thy provide thermal insulation and also insulate and cool

ildings. providing a kind of safety blanket that protects
the building. Plants also reduce stress of the occupants.
Vertical gardening can also be used to grow small plant
fruits, vegetables and herbs in urban settings, creating
sustainable and local control of food sources. Plants also
improve indoor air quality as they remove harmful VOCs
and other harmful toxins like benzene and formaldehyde.

V. CONCLUSION

As the building sector accounts for the 40% of the
global carbon emission, the green construction techniques
have an unprecedented opportunity to make a major
contribution to new global carbon reduction targets. Even

Ravi Kumar et al.
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though costs of sustainable buildings are higher, it will be
paid back in significant time, in the form of savings. The
operational savings through cnergy and water efficiency
could range from 50-75%.This will ultimately serve to
improve not only the energy performance of buildings but
will also assist the country to conserve energy and natural
resources by increased recovery and recycling of few things,
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