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Abstract: Nanofluids are colloidal engineered suspensionamioparticles in a suitable base fluid. They have
also been referred to as next generation heatférafisid. The success of nanofluid technology defgeon
stability of the nanofluid. Several researches habaracterised the stability of nanofluid based on
sedimentation test, zeta potential values, theomatluctivity, and viscosity. The nanoparticles wesafirmed
using powder XRD pattern and surface morphologyevaralysed by SEM study. An ideal nanofluid should
have infinite stability and this refers to zeronagligible terminal velocity of the colloidal pati in the liquid
medium. In the present work nanofluid stability lh@en characterised by alternative techniquesiiiezfacial
layer thickness and attenuation of transmittedrlagensity. The sedimentation time is compared\pitevious
results in literature.
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1. Introduction and Experimental:

Fluids with nanosized solid particles suspenddtiém have been given the name nanofluids. The term
nanofluid was proposed by Choi in 1995 of the ArgomNational Laboratory, U.S.A [1].They have alserbe
proved as efficient heat transfer fluid [2]. Theadbehind the development of nanofluid is to imprthe heat
transfer coefficient and to minimize the size ofthéransfer equipment .Donzelli et al.[3] showedtth
particular class of nanofluids can be used as atsnaerial working as a heat valve to controlflbe of heat.
The observed advantages of nanofluids over heasfar fluids with micron sized particles includettbe
stability, lower penalty on pressure drop alonchwiduced pipe wall abrasion and high thermatiootivity
[4]. Stability has been reported as a challengirs lue to strong vanderwaals interaction amongpsaticles
[5]. Laura Fedele investigated the effect of defrdispersion techniques and different surfactantstability
of nanofluids[6].Stability of nanofluids can depeod factors like nature of nanoparticles and basd aind
their combination. Minimum density difference angtimum nano size can lead to high stability. Initdd,
nanofluids stability is governed by nature of satd&t used, pH, viscocity, method of preparationariofluid,
operating conditions such as pressure, temperduesently stability of nanofluids is measured étaz
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potential. Measurement of zeta potential needemdrdilutions and stringent sampling handling nesqaents.
In the present work a alternative to zeta potemiaixplored to identify nanofluid stability. Nahafl stability
is characterised by two methods, interfacial thicdsexmeasurement and attenuation of transmittedsiibyeof
laser light.

The two step method has been used for the preparaf TiO, nanofluids.TiQ nanoparticles were
prepared as reported in [7,8]. 10 ml of Titaniutnaisopropoxide was slowly dropped into a solutdrd 00 ml
water and ethanol during stirring with a magneticrer to obtain a milky white slurry. The solutiowhich
contains the white precipitate, was heated in tineaice for 400 for two hours to obtain white nano particles
of TiO,. The prepared nanoparticle were dispersed in vigtedtrasonicating at a frequency of 42 KHz for 10
minutes. Nanoparticles with volume fraction of @uére prepared for investigation of stability. Trenafluids
were stored in a measuring cylinder and the foionatif interface between the nanofluid and basel fwas
observed with time. Laser light from a semicondutdser diode is passed through the sJn@nofluid and the
intensity of the laser is measured with a photectet.

\ \ \ ] \ Vv
Counts

TiO2

150

100

| | I I |
20 30 40 50 60 70
Position [°2Theta] (Copper (Cu))

Fig 1: XRD Pattern of TiQ
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Fig 2: SEM image of Ti@nanoparticles.

2. Results and Discussion:

Figure 1 shows the X-ray diffraction peaks oégared nanoparticles, which were confirmed with
JCPDS-89.4203. The broad peaks were obtainefl waldes of 25.36, 37.91, 48.04,55.05, shows foignadif
TiO, in anatase phase. The nanoparticle mean diamaemeasured by scherrer formulae as 8.44 nm. The
particle size by SEM(Fig2) is also in the same eanghe morphology is uniform size particles with
agglomeration. The sedimentation velocity was deitezd by the slope of time thickness plot (Fig 8)l @ahe
sedimentation velocity was found to be .04032 ' intensity of the base fluid (40 Lux) is morarttthat of
the prepared nanoparticles because nanoparticiesazdter or attenuate the incoming beam and rethece
intensity. Thus the time taken for the nanofluid remch the intensity of base fluid can be defined a
sedimentation time (Fig4). In the present caseséitimentation time is 4038 mins which correspondd7thrs
or 2.8 days.
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SEDIMENTATION OF NANO FLUID
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Fig 3: Sedimentation profile of Titnanofluid
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Fig. 4: Attenuation plot for nanofluid (blue) and basedl({red)

Laura Fedele [6] investigated the sedimentatiow tf0.01TiQ nanofluid with water as base fluid and

acidification .Sedimentation time of 5 days is né@0 by zeta potential technique for a 21 nm simigles. In
the present study the sedimentation time is founbdet 2.8 days by laser attenuation technique fbrT@O,

nanofluid with particle size of 8.4nm.The variatiom results can be due to particle size, acidificgt
temperature, area of sedimentation column, pufityample. The present method of characterisinglityais

economical, reliable but time consuming in comparit zeta potential technique.
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