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Experimental Investigation of Effect ™
of Nanoparticle Concentration =
on Thermo-physical Properties

of Nanofluids

Prashant Maheshwary O, C, C. Handa 0, K. R, Nemade O,
and N. N, Gyanchandani

Abstract Present comparative study has experimentally investigated the effect of
nanoparticle concentration on themmo-physical properties of manofluids. This study
was carried out with five ditferent metal axide (AL Oy, THO;, MgO, CuO and ZrO;)
nanoparticles. To amalyze concentration effect. the concentration of nanopasticles
was altered from 0.5 to 2.5 wi% 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 charactenized by using Xoray diffraction analysis, scanning clectron
macroscopy and ultraviolet- visible spectroscopy. To examine the stabilaty of nanolu-
s, different parameters like velocity and Brownian velocity were computed by
using dynamic light scattering technique (NanoZS, Malvern). Based on the resuits,
# is concluded that thermal conductvity and viscosity are stropgly influenced by
concentration of manoparticles in base fluids. The stability data also shows good
dependence on concentration of nanofiuids. In this comparative work, AlyO;-HO
nanofluid depicted highest enhancement in thermal conductivity and heat transfer
ratio among all nanofluids.

Keywords Heat transfer « Thermal conductivity « Viscosity « Stability < Nanofluid

I Introduction

The researchers from across globe identilicd some parameters such as concentration.
particle size and shape, which have great influence on heat transfer characteristics of
renoflusds. Out of these parameters, concentrution has significant cffect on thermo-
physical properties of nanofluid. Bhuiyan et al. demoastrated the role of nanoparticle
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Performance Study of Spin Field-Effect
Transistor Based on Cobalt-Modified Iron
Oxide Ferromagnetic Electrode

Nect Gyanchandani' ™™, Santosh Pawar®, Prashant Maheshwary ',
and Kailash Nemade*

' Deparument of Electronics, JD College of Engincering and Masagement,
Nagper 441501, Indza
gyanineestufgmail. com
? School of Engiocering. Dr. APJ, Abdul Kalam Univensity, Indore 452016,
India
" Depurtment of Physics, Indira Mahavidyalaya, Kalamb 445801, India
ZroszadeQEgmall. com

Abstract.  Spintromics-hased fiekd effect transistons (#FET) are 3 new calegory
of devices, which 1s an jegwovement over andimary transistor by addng the
propertics of magnetoresistance, The coaductuviy of s-FET can be controlied by
the spin degree of freedom of an electron, which results i extromely Jow power
consumption and low heat dissipation, In the present woek, 4 primary atteengt is
made 10 amalyze the performance of »IET deagnad oo mo-dimenoonal clec-
o g substrate. Superconducting quantum mterfercace device (SQUID) is
employed to analyze the magretic properties of ferromagnetic contacts that
cobal-maoditicd soa oxide. The role of span polanzanon m (B¢ spen o
phenomencn of s-FET s also amalyzod. B is proved that for the higher posable
value of spin polaization, spin current also increases, For the value of spin
polanzatn (p = X)), stroag enhancement was observed in the span cusrent,
The switching action i 3-FET 15 chocked as a function of gate voltage. and i
shows a strong dependence ca the gate voltage

Reywords:  Spuntrosscs - Fackd-cfloct transastor - Two-dimensaonal cloctron gas
vubs trate

1 Introduction

Spintronics is the next version of clectronics, which utilizes the spin degree of freedom
in the devxe fabncation process for memory, Jogie and switching applications [1]. In
this process, s-FET is the most studied fundamental device by rescarchers due 1o its
owmstanding features like ultralow power consumption and novel logic design. The
$-FET first discussed by Datta and Das by experimenting with the external electnic field
to control the spin onentation of the spin-polarized current in two-dimensional electron
gas [2] Researchers across the globe tned 10 realize s-FET and recently succeeded in
achieving it with feasibality through expenimental as well as theoretical approaches |3
6], The working mechanism of s-FET comgprises the modulation of the source to drain
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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 matenals,
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 1s made up of many
stacked graphene sheets, and graphene
was first isolated by removing a single
sheet from a graphite crystal. This first
scparation was achieved in 2004 by
Andre Geim and Konstantin Novoselov
from the University of Manchester, who
were awarded the Nobel Prnze in & © ;

Physics in 2010 for the revolutionary Elgure'l-Madel of's periect
work on graphene. The model of a graphene lattice.
perfect graphene lattice is shown in Figure 1.

® Department of Phivsics, Indira Colloge, Kalamb, Dist.-Yavatmal, Mabacashira
ISBN : 978-935-91777-17-3
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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.

Aay Lad
Kailash Nemade
Prashant Maheshwary
Dr. Ajay Lad is a Professor in Department of Physics,
s tiseed 08 Bork w2 oot Y e Graphene Based
internationa] research papers, His research is focused

an e dewipmentof Copdicing Comes Coranics Nanofluids for Heat Transfer

various technological apphcations, E n h a ncement
Thermo-Physical Properties of Nanofluids
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