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Metric No. 3.3.2 (QnM)

Number of books and chapters in edited volumes/books published and papers
published in national/ international conference proceedings per teacher during
last five years.

3.3.2 (3) Copy of the Cover page, content page and first page of the publication indicating
ISBN number and year of publication for books/chapters.
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chalwal Gadchiroli
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Experimental Investigation of Effect M)
of Nanoparticle Concentration ek
on Thermo-physical Properties

of Nanofluids

Prashant Maheshwary(, C. C. Handa®, K. R. Nemade©®,

and N. N. Gyanchandani®

Abstract Present comparative study has experimentally investigated the effect of
nanoparticle concentration on thermo-physical properties of nanofluids. This study
was carried out with five different metal oxide (Al,03, TiO,, MgO, CuO and ZrO,)
nanoparticles. To analyze concentration effect, the concentration of nanoparticles
was altered from 0.5 to 2.5 wt% by an interval of 0.5 wt%. The two-step method
without any surfactant was employed for the preparation of nanofluids. All metal
oxides were characterized by using X-ray diffraction analysis, scanning electron
microscopy and ultraviolet—visible spectroscopy. To examine the stability of nanofiu-
ids, different parameters like velocity and Brownian velocity were computed by
using dynamic light scattering technique (NanoZS, Malvern). Based on the results,
it is concluded that thermal conductivity and viscosity are strongly influenced by
concentration of nanoparticles in base fluids. The stability data also shows good
dependence on concentration of nanofluids. In this comparative work, Al,03-H,O
nanofluid depicted highest enhancement in thermal conductivity and heat transfer
ratio among all nanofluids.

Keywords Heat transfer - Thermal conductivity - Viscosity - Stability - Nanofluid

1 Introduction

The researchers from across globe identified some parameters such as concentration,
particle size and shape, which have great influence on heat transfer characteristics of
nanofluids. Out of these parameters, concentration has significant effect on thermo-
physical properties of nanofluid. Bhuiyan et al. demonstrated the role of nanoparticle

P. Maheshwary (&9) - N. N. Gyanchandani
J D College of Engineering and Management, Nagpur 441501, India
e-mail: prashantmaheshwary51@gmail.com

C. C. Handa
KDK College of Engineering, Nagpur 440009, India

K. R. Nemade
Indira Mahavidyalaya, Kalamb 445401, India

© Springer Nature Singapore Pte Ltd. 2021 735
V. R. Kalamkar and K. Monkova (eds.), Advances in Mechanical Engineering,

Lecture Notes in Mechanical Engineering,

https://doi.org/10.1007/978-981-15-3639-7_88



Dr. P. B. Ingle: Social Issues and the Environment

Aspermemswmprosmbed
UmversityGranlCommisslonNewD::u

ENVIRONMENTAL
STUDIES

Useful for all under graduate Programmes

AUTHORS EDITORS

Dr. Ninad S. Dharkar Dr. Suruchi R Kadu

Dr. Kishor P. Suradkar Dr. Ki radka

Dr. Suruchi R Kaduy ped i

Dr. Dasharath M, Chavhan pe -
Or.P.B. Ingle .

Mr. Vivek D. Samarth .
Mr. Gokul S, Bajaj

(O Scanned with OKEN Scanner



Copyright © DnyanPath Publication, Amravati (INDIA)

No part of this publication may be reproduced or distributed hmyfm,by
any means, electronic, mechanical, photocopy, recording, or otherwise o
stored in a database or retrieval mmwwmmmmmmiﬁm“
publishers. This edition can be exported from Indiaonly by the Publishers.

ENVIRONMENTAL
STUDIES

Published by the DayanPath Publication (INDIA)
The edition published in § October, 2021

ISBN 13 : 978-93-91331-71-9

®
DnyanPath
150 9401 : 397%
Reg. Office : FFS-A, Block C, First Floor, Venus Plaza, Shegaon Naka,

VM.V. Road, Amravati - 444 603 (Maharashtra)
Our Distribution : Msharashtra, Delhi, Gujrat, Chattisgarh, Telangana, Bihar.

Visit us : www.dnyanpath.org
Contact us : dnyanpathpub@gmail.com
Phone : 08600353712, 09503237806

Printed at Shri Gurudeo Printers, Amravati.
Mahatma Fule Sankul, Shegaon Naka,
VM.V, Road, Amravati - 444603 (Maharashtra)

Price : T 300/~

(O Scanned with OKEN Scanner



~-CONTENT-

PART - (A)

1. The Multidisciplinary Nature of
Environmental Studies / 1

2. Social Issues and the Environment / 4
3. Human Population and the Environment / 22

PART - (B)
Essay Type with Inbuilt Choise

4. Natural Resources / 45
5. Ecosystems /91
6. Biodiversity and its Conservation / 109
7. Environmental Pollution / 126

PART - (C)
Essay On Filed Work

8. Field Work / 163

(O Scanned with OKEN Scanner



Dr. K.R. Nemade: Performance Study Of Spin Field-Effect Transistor Based On Cobalt-
Modified Iron Oxide Ferromagnetic Electrode

Advances in Intelligent Systems and Computing 1162

Prachi Deshpande

Ajith Abraham
Brijesh lyer
Kun Ma Editors

Next Generation
Information
Processing
System

Proceedings of ICCET 2020, Volume 2

@ Springer



Editors

Prachi Deshpande Ajith Abraham
Department of Computer Engineering Machine Intelligence Research Labs
Dr. Babasaheb Ambedkar Technological (MIR Labs)
University Auburn, WA, USA
Lonere, Maharashtra, India
Kun Ma
Brijesh Iyer School of Information Science
Department of Electronics and Engineering
and Telecommunication Engineering University of Jinan
Dr. Babasaheb Ambedkar Technological Jinan, Shandong, China
University
Lonere, Maharashtra, India
ISSN 2194-5357 ISSN 2194-5365 (electronic)
Advances in Intelligent Systems and Computing
ISBN 978-981-15-4850-5 ISBN 978-981-15-4851-2 (eBook)

https://doi.org/10.1007/978-981-15-4851-2

© Springer Nature Singapore Pte Ltd. 2021

This work is subject to copyright. All rights are reserved by the Publisher, whether the whole or part
of the material is concemed, specifically the rights of translation, reprinting, reuse of illustrations,
recitation, broadcasting, reproduction on microfilms or in any other physical way, and transmission
or information storage and retrieval, electronic adaptation, computer software, or by similar or dissimilar
methodology now known or hereafter developed.

The use of general descriptive names, registered names, trademarks, service marks, etc. in this
publication does not imply, even in the absence of a specific statement, that such names are exempt from
the relevant protective laws and regulations and therefore free for general use.

The publisher, the authors and the editors are safe to assume that the advice and information in this
book are believed to be true and accurate at the date of publication. Neither the publisher nor the
authors or the editors give a warranty, expressed or implied, with respect to the material contained
herein or for any errors or omissions that may have been made. The publisher remains neutral with regard
to jurisdictional claims in published maps and institutional affiliations.

This Springer imprint is published by the registered company Springer Nature Singapore Pte Ltd.
The registered company address is: 152 Beach Road, #21-01/04 Gateway East, Singapore 189721,
Singapore



®

Check for
updates

Performance Study of Spin Field-Effect
Transistor Based on Cobalt-Modified Iron
Oxide Ferromagnetic Electrode

Neetu Gyanchandani'®®, Santosh Pawar?, Prashant Maheshwary ',

and Kailash Nemade®

! Department of Electronics, JD College of Engineering and Management,
Nagpur 441501, India
gyanineetu@gmail. com
% School of Engineering, Dr. A.P.J. Abdul Kalam University, Indore 452016,
India
3 Department of Physics, Indira Mahavidyalaya, Kalamb 445401, India
krnemade@gmail. com

Abstract. Spintronics-based field-effect transistors (s-FET) are a new category
of devices, which is an improvement over ordinary transistor by adding the
properties of magnetoresistance. The conductivity of s-FET can be controlled by
the spin degree of freedom of an electron, which results in extremely low power
consumption and low heat dissipation. In the present work, a primary attempt is
made to analyze the performance of s-FET designed on two-dimensional elec-
tron gas substrate. Superconducting quantum interference device (SQUID) is
employed to analyze the magnetic properties of ferromagnetic contacts that
cobalt-modified iron oxide. The role of spin polarization in the spin transport
phenomenon of s-FET is also analyzed. It is proved that for the higher possible
value of spin polarization, spin current also increases. For the value of spin
polarization (p = 0.8), strong enhancement was observed in the spin current.
The switching action in s-FET is checked as a function of gate voltage, and it
shows a strong dependence on the gate voltage.

Keywords: Spintronics - Field-effect transistor - Two-dimensional electron gas
substrate

1 Introduction

Spintronics is the next version of electronics, which utilizes the spin degree of freedom
in the device fabrication process for memory, logic and switching applications [1]. In
this process, s-FET is the most studied fundamental device by researchers due to its
outstanding features like ultralow power consumption and novel logic design. The
s-FET first discussed by Datta and Das by experimenting with the external electric field
to control the spin orientation of the spin-polarized current in two-dimensional electron
gas [2]. Researchers across the globe tried to realize s-FET and recently succeeded in
achieving it with feasibility through experimental as well as theoretical approaches [3—
6]. The working mechanism of s-FET comprises the modulation of the source to drain

© Springer Nature Singapore Pte Ltd. 2021

P. Deshpande et al. (eds.), Next Generation Information Processing System,
Advances in Intelligent Systems and Computing 1162,
https://doi.org/10.1007/978-981-15-4851-2_10
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Graphene Based Electronics Applications

Dr. Kailash Nemade*

ABSTRACT

Graphene is a single atomic layer of sp” hybridized carbon atoms,
covalently bonded in a regular hexagonal pattern. It is the thinnest material
in the universe, which is first really two-dimensional crystalline material
stable at room conditions. Graphene is one of the most exciting materials,
not only due to academic interest but also for its potential applications.
Graphene has showed a variety of exciting properties including high
electron mobility at room temperature, outstanding thermal conductivity
and better mechanical properties with high Young's modulus.

KEYWORDS- Graphene; Sensor; Field Effect Transistor; Photovoltaic
Cell

1. INTRODUCTION

Graphite i1s made up of many
stacked graphene sheets, and graphene
was first isolated by removing a single
sheet from a graphite crystal. This first
separation was achieved in 2004 by
Andre Geim and Konstantin Novoselov
from the University of Manchester, who
were awarded the Nobel Prize in
Physics in 2010 for the revolutionary
work on graphene. The model of a
perfect graphene lattice is shown in Figure 1.

Figure 1. Model of a perfect
graphene lattice.

* Department of Physics, Indira College, Kalamb, Dist.-Yavatmal, Maharashtra
ISBN : 978-93-91777-17-3
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The performance of heat exchange systems can be improved by nanofluids
The use of effident nanofluids results in reduction of power consumption,
Generally, refrigerants, water, engine oll, ethylene glycol etc. are used in
many industrial applications as the conventional heat transfer fluids. The
control over the heat removal is main challenges in some high heat flux

systems such as nudear fission, fusion, micro/nanoelectronic mechanical
systems, Recent advancements in nanotechnology have made it possible to
produce nanofluids of high stablity. Nanofluids exhibits thermal properties
superior to those of conventional fluids.
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