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Abstract

The content of this thesis concerns with measurement of liquid level in
partially-filled pipes utilizing of electrical noise signal generated in
electromagnetic flowmeter. The study was conducted experimentally and
the collected data were analyzed statistically.

The experimental part of this thesis is represented by building a
laboratory rig containing the main parts of electromagnetic flowmeter
these are : C type electromagnet, six pairs of contact point electrode
system distributed along the circumference of plastic testing pipe with
specific distance, and modified electronic detection circuit in such away
with un-attenuated transformer noise signal. The transformer signal
depends on the existence of electrically conducting liquid rather than on
its flow. Therefore, all experiments were conducted with no flow. The
main parameter which has been studied was the liquid level in pipe, in
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addition, other three parameters were investigated namely magnetic field

strength, liquid temperature and liquid electrical conductivity, where
study included using three kinds of liquid.

The collected data were analyzed using the back propagation neural

network technique included in Matlab software. By using activation
function type (tansig), training function type (TRAINCGP) and two
hidden layers, we get the best study case that give the minimum
magnitude of error (MSE) to identify liquid level.

The results have showed that the transformer signal is greatly influenced
by variations of the liquid level inside partially-filled electromagnetic
flowmeter. The electrode position of (0 = 160°) was found to give
strongest response to liquid level. The other two parameters offered less
role in generation of the transformer noise signal. Generally, the
transformer signal was found to be an increasing function with
decreasing of liquid level.
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