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Abstract

The electrical transformer is an essential element in the transmission and distribution
system of electrical energy and 1s widely distributed in all joints of the electrical
network. But despite this spread and wide use of the electrical transformer, there are
losses in power due to the variation loads and losses generated by eddy and
hysteresis losses inside this transformer. As a result, we will notice an increase in
temperature in the components of the transformer, which are the iron core and the
coils. This heat 1s a main source in decreasing the life of the transformer and many
of the problems that occur inside the transformer, so this heat must be dissipated
from the iron core and coils to the outside of the transformer and this will be done
through the oil. The common cooling oil for use is, mineral oil, which is produced
from oil extracts. Through previous studies, it was noted that this oil has many risks
such as fire and others, and it reduces the life of the transformer, so many tests were
conducted on several types of oils. The objective of this report is to conduct a test
for the heat dissipation of the electrical transformer (1000 KVA) when using other
types of oils such as vegetable oil and silicon oil and compare these results with
mineral oil and perform this test in the case of operation at different loads and no
load as well. To achieve this goal, a simulation program for electrical transformer
(ANSYS Maxwell) was used, which enables us to obtain electrical results from
voltage, current, magnetic flux, and losses in the iron core and coils, and that this
current and losses are the main source of heat in the coils and core of the transformer.
In addition, this program has been linked with the simulation program (ANSYS
Workbench), which gives us thermal results of maximum and minimum
temperatures for each part of the oil-immersed transformer. The results, after
conducting the simulation, showed that vegetable oil achieves an advantage in the
lowest maximum temperature and in heat dissipation better than silicone oil and
better than mineral oil. Since the temperature of the coils at full load. The thermal
distribution of the core in vegetable oil 1s lower in temperature by a value of
(10.14%) than that of mineral oil and by a value of (4.87%) than that of silicone oil.
In the oil-filled tank that immerses the components of the electrical transformer, the
temperature drops by a value of (6.08%) than that of mineral oil and by a value of
(2.83%) of that of silicone oil. And vegetable oil achieved preference when operating
in other loads, such as (30%,70%) of the full loads.
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