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Abstract

The paper focuses on studying the rheological properties of different vegetable oils mined with TiCy, nanoparticles. The
rheological tests of vegetable oils are conducted on cone and plate geometry of Anton Paars rheometer (MCR- 10Z). Ti0y
nanoparticles ame added in 0.5 wif, 1 wi% and 1.5 wi® concentration. The density of nanofluids is measured from 20-80 °C,
and the viscosity of nanofluids is measured at temperatures of 40 °C, 70 °C and 100 *C. All the nanofluids depict Mewtonian
behaviour at different emperatures and are quantified by power law. The introduction of nanoparticles in the oils kzads to
the increase in viscosity with 1.5 wit® Ti0); concentration display ing maximum increase in viscosity in all the bio-oils. The
variation of viscosity with temperature, shear rate and particle volume fraction is observed, and the measumd values of
viscosity are cormelated with the existing theoretical viscosity models.
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List of symbols 1 Introduction

U/ Experimental viscosity (mm?/s) at 40 °C

¥  Experimental viscosity {mm>/sh at 100 °C Global warming and other ecological degradations by the
¢  Solid volume fraction melease of harmful, toxic gases from mineral oils is a chief
W, Weight percentage of nanoparticles (g) concemm in today s era. [t has made the use of biodegradable
W, Weight of base oil (ml) resources inevitable. One emerging solution to the ccologi-
g, Density of nanoparticles cal degradation is biolubrication [ 1]. Biolubricants are gain-
p,  Density of oil ing importance in the ficld of sustainability owing to their
T Shear stress (Pa) propertics of biodegradability and sustainability. Biolubri-
¥  Shear strain (1/s) cants include plant-derived oils and animal fats. Ve getable
k Consistency index vils possess all the necessary qualities of a conventional
n  Power law index lubricant like high firz point, better viscosity index, high
#  Relative viscosity of Auwid fash point and superior bicdegradability [2]. Variows tribo-
iy,  Dhynamic viscosity of nanofluid logical investigations have been carried out on vegetable oils
iy, Drwnamic viscosity of base fluid and its effectiveness as lubricant has been evaluated. Jayadas

and Mair [3] evaluated low temperature, thermal and oxida-
tive propertics of coconut oil, sesame oil and sunflower oil.
It is observed that the coconut oil exhibit better oxidative
and lowr temperature properties as compansd to the sunflower
and sesame oil. High oxidation stability of the coconut oil
is attributed to the presence of high content of saturated
fatty acids. Fox and Stachowiak [4] investigated the per-
formance of sumflower oil in boundary lubricating condi-
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B OM.S.C tions and reported that the presence of unsaturated fatty
chaficharoo 123 & milsrinet acids decreases the performance of sunflower oil. Double
£ bonds are the active sites for oxidation resulting in the ther-
National Inslituke of Technology, Hazratbal, mal degradation of the oil. Conscquently, the oils with high

Srinagzar | 9ke, [ndia

4) Springer



