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ABSTRACT

Some vegetable oils have electrical and thermaperiies similar or better than those of currentldatric fluids
with superior environmental performance. The irdiin properties of natural vegetable oils in termf fioe

resistance, environmental performance and eledtrimad thermal characteristics, dielectric compamits are
particularly useful products in the field of eldcal engineering. In this work, we report measuratseof the
viscosity and resistivity of the oils Argan, Olive/ocado, Canola and Sunflower. These measurersbnotg that
viscosity and resistivity decreases when the teatper believed. This decrease was attributed toefffiect of the
thermal agitation of molecules on the structur¢hafse oils.
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INTRODUCTION

The concept of green chemistry [1-2] was createtstipport the design of products and processesréidaice or
eliminate the use and formation of hazardous snbs&" These rules ecode sign sometimes seenctistribut
they can become profitable, especially for chemastd manufacturers. The principles of green cheynisind to
more environmentally friendly methods of synthedithe environment and the use of renewable raverads [3].
Because of their chemical inertness when subjetdeglectric fields, oils are often used as insolatior some
electrical applications, including transformerscuit breakers, cables and capacitors.

There are prototypes of biodegradable insulatihfpoielectrical transformers based on derivativEgegetable oils
(fatty acids) and with unmatched performance at temperatures. Biodegradability and non-toxicity tbése

insulating oils are substitutes choice for thosst@marily used are all based petrochemical devieatand therefore
more prone to price fluctuations of petroleum praidi4]

MATERIALS AND METHODS
Vegetable oils are generally very low toxicity ahdve excellent biodegradability. These features care in
particular to a low resistance to oxidation and rblyis. These two characteristics that are favierab eco-

toxicological aspects, plant oils are already usedistribution transformers and attempts are uwdgrto extend
their use in power transformers. [5].
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Vegetable oils commercially available were purchase the market.

1.1 Materials:

» Diagram of the cell used to measure the electricadsistivity.

We used the method of resistivity measurement dédtielon”: the electrical resistance of the oidistermined by
measuring the current and the potential differdddp) between the two electrodes of the cell.
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a. Construction of the used apparatus. b. measuring cell resisty.

*Diagram of the cell used to measure the viscagi
The viscosity is measured by a viscometer Osswald:

(8)

Viscometer Osswald

Methods for measuring the kinematic viscosity of vgetable oils:
Measurement of the flow time of a volume V of fldidough a capillary tube. The kinematic

=K - Af
Viscosity is proportional to the flow time:
The constant K of the apparatus is given by theufsaturer of the viscometer.

RESULTS

We studied the variation of resistivity and kinemmatiscosity with temperature vegetable oils: Arg&live,
Avocado, rapeseed, sunflower results obtainedrarers in Figure 1 and Figure 2.

Figure 1 below shows the change in the electriesiktivity of vegetable oils as a function of tematere. We note
that all oils have the same behavior of the resigtexcept for the case of avocado oil for whitlere is a slight
difference.
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Résistivité Electrique des Huiles Végétales
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Figure 1 Electrical Resistivity of Vegetable oils

Viscosité Cinématique des Huiles Végétales
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Figure 2: Kinematic Viscosity of Vegetable Oils

In the figure 2 we observed that the viscosity dases with increasing temperature, can explairddgscase:

* For the various chemical changes undergone bgithgon heating.

» For the orientation of the molecules, as the &najure increases (decrease in viscosity with asing

temperature) which promotes the flow of currerthia oil.

» The dependence of the viscosity of the fluid temature is an expression of its behavior and theemergy of

cohesion, with a temperature rise, the polar attradetween molecules decreased while their theemergies and
increased viscosity oil decreased.

Our measurements are consistent with measures KRilipar [6] because the estimated coefficient byahthor is

very small so we can neglect it. The viscosity measent is a method for the quality control of @ild as an
indicator of changes in the new oil or in serviesuiting from contamination or damage.
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CONCLUSION

We can conclude that the temperature facilitateenwit increases, the viscosity and resistivity lndé Dils we
studied. This study allowed us to compare our tesui the behavior of the viscosity and resistigisya function of
temperature with those of other researchers woriinthe same research topic [7-8].

The study of the viscosity and resistivity of thesks may beings useful for application in techrgldinsulation,
transformer...)
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