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Objective

Investigate how the change of electrical and
thermal properties of nanofluids based on
mineral oil and SiO2 nanoparticles can
contribute to improve the efficiency of electrical
transformers.

Materials and Methods

The theoretical study included the basic theory
of transformers (heat source), insulating mineral
oils (conventional cooling) and nanofluids
(proposed cooling) as well as related standards
and resolutions.  Nanofluids  samples
concentrations of 0.1% and 0.01% were
prepared from ultrasonic treatment, and the
density and thermal conductivity properties
(transient hot wire method) are taken at
temperatures between 20 ° C and 40 ° C (3 min
measures for each configuration). Dielectric
strength tests and viscosity are also provided.
Comparation with the values found with in the
literature will be preformed, and a simulation
using the finite element method will be
performed. It is expected that a conclusion
regarding the application that allows the entry of
a greater amount of power in the transformer
with the same active part, without reducing the
electrical insulation provided by the insulating
oil. It is considered a 50 kVA transformer
reference with natural oil circulation and cooling
system.

Results

The following graphs and tables related to the
thermal conductivity and density measurements
are presented:
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Picture 1: Results for th‘e‘pure‘ oil (graphics) and
comparison to 20° C (tables)

Conclusions

Given the degradation of thermal conductivity, it
is expected that the simulation confirm that the
use of SiO2 nanoparticles is not ideal.
However, the proposed method allows
extension of the work to study other
nanoparticles (such as TiO 2), constituting an
innovation initiative.
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