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ABSTRACT

The paper investigates the effect of thermal loading on viscosity and elec-
trical conductivity of weakly dosed nanofluids. Two types of thermal |oad-
ings are examined: (a) a continuous increasing loading from sub-ambient

5°Ct040°C, (b) aheating (5°C —> 45°C) followed by cooling (45°C— 5°C)
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loading. Results show that electrical conductivity isweakly dependent on
thermal loading and isstrongly dependent on nano-particletype. Viscosity
shows a strong relationship with thermal loading but is weakly nano-par-
ticle dependent. Both electrical conductivity and viscosity show weak
hysteresis during the cyclic thermal loading for low dosages. Thisfinding
isin contrast for astrong hysteresis pattern reported by Nguyen et al .1 for
highly dosed nanofluids. © 2010 Trade SciencelInc. - INDIA

INTRODUCTION

Theeffect of nano-particlesontheelectrica con-
ductivity and viscogty isoneof themost important tech-
nical chalengesbeing faced by many diverseindustries
including manufacturing, trangportation, solid satelight-
ing etc. Thebasic understandingsof nanofluidsand nano-
particlesarenot fully clear. Intherecent years, thechar-
acterigticsand applicationsof nanosized powdershave
been studied extensvely dueto thedeve opment of their
preparation and processi ng techniquesand specid fea
tures such as larger surface ared¥. The nano-phase
powderswithrelaively larger surfaceareaimprovethe
heset transfer capabilitiesremarkably compared with the
conventiona micrometer-sized powders. The potentia
uses of nano-particlesarein micro channel cooling,
mini aturi zation of system, savingsin energy, reduced

pumping power etc. The present researchwork ismainly
focused on the preparation, SEM characterization and
measurements of viscus and el ectrical properties of
somenanofluidssuchasTiO,, SIO, and ZnO.

EXPERIMENTAL

Samplepreparation

Initidly, asample(TiO,, SO,, and ZnO) isweighted.
To prepareasolution of 0.1 wt%, 0.1 gm of sampleis
weighted. For preparation of 0.1 wt% solution, 100ml
DM water istaken in abeaker. After that the measured
sampleismixedwiththe DM water. Thebesaker isthen
kept in Ultrasonication bath and the solution is
ultrasonicated for 20 mins.

Thusnanofluidisprepared. After that thisnanofluid
iskept at -9°C for gpproximately 20 minsinthefreezer.
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Figure2: Resultsfor heatingin open air naturally (effect on

viscosity)

(b)
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Figurel: (@) SEM pictureof TiO,, (b) SEM pictureof SO, (c) SEM pictureof ZnO

SEM characterization

() Theaverageparticlesizesfor TiO,, SO,and ZnO
are found to be approximately 24 nm to 28nm,
38nmto 122nm and 58 nmto 77nm.

(i) Thebigger particlesshowninfigure(a-c) arebe-
cause of the agglomeration of TiO,, SIO,, ZnO
nanopowde.

Effect of temperatureon eectrical conductivity

Theeffect of temperature on e ectrical conductivity
of TiO, isshowninfigure8(a). Itisobserved fromthe
figure, temperaturefrom 8°Cto 20°C, i.e. at sub ambi-
ent temperaturerange. Thevariationineectrical con-
ductivity with temperature of TiO, isfoundto be 2%.
Similar experimentsare performed with DM water and
ZnO, SIO, nanofluids. It isobserved fromthefigure
that theelectrical conductivity of TiO, gradually increases
with increaseintemperaturefrom8°Ct020°C, i.e. a
sub ambient temperaturerange. Thevariationin elec-
trical conductivity withtemperatureof TiO, isfoundto
be 2%. Similar experiments are performed with DM
water and ZnO, SIO, nanofluids. It isobserved from
figure 8(b) that the electrical conductivity of different
nanofluidsand DM water increases with temperature
at sub ambient temperaturerange but thevariationis
almost same (2%-5%) for all. Hence, it can be con-
cluded that the electrical conductivity of nano-fluidis
not astrong function of temperature, but dependson
thetype of nano-particle at sub ambient temperature
rangeand it differsfor different nano particles.

Effect of temperatureon viscosity

Thetemperaturevariation of viscosty at sub ambi-
ent temperaturefor TiO, nanofluid followsthe same
pattern asit isobserved for AlLO, nanofluid. Thevis-
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cosity graduadly decreaseswith increasing temperature.
Theviscosity of DM water and S O,, ZnO nanofluids
decreaseswithincreaseintemperatureinthe sub-am-
bient temperaturerange. Figure 8(c) showsthevaria-
tion of viscosity withincreasing temperaturewhenthe
temperaturerangeisat sub ambient temperature (the
variation is 35% to 48%). This observation matches
withthat of theexperiment doneby Nguyenet d. figure
8(d) consistsof four graphsfor sameconditionfor dif-
ferent nano fluidsand DM water. It can be concluded
that the viscosity isnot firmly dependent onthetypes of
nano-particlesbut isafunction of temperature.

CONCLUSION

1 Thedectrica conductivity of nanofluidsisweakly
dependent ontemperatureto the extent of 2% -5
%.

2 Thereisnohysteresisof electrical conductivity of
nanofluidsfor therange of volumefraction tested
during cyclictemperature pattern.

3 Thedectricd conductivity of nanofluidsvariesas
thefunction of thetypesof nano-particles.

4 Theviscosty of nanofluids decreaseswiththein-
creaseintemperaturein the sub-ambient range of
temperature (variation is 35-48%).

5 Viscosity doesnot vary asthefunction of thetypes
of nano-particles.
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