














The work completed to date acts as a starting point from which improvements and
extensions can be easily made and incorporated. In this regard, suggestions for future

work are presented.
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The highest magnetic field using a 240V AC power supply (via autotransformer) was 80
Gauss (0.0080 Tesla).

The resultant electromotive force according ) equation 1 is:

F=qE+ilB
oo, 45
=(1.6x107"")}(——) + (0.410)(0.04)(0.008)
0.04
=1.8x107" +1.312x107*
=1.312x107* N

Due to a low magnitude of this force, we have attempted to increase the magnetic field by
increasing the coil current. This can be done y three methods,
1) Frequency Method: By chi ng the equency to approach the natural resonance

frequency.

2) Resonance Method: Placing additional reactance in the circuit will lower the
resonance frequency to 60Hz.

3) Voltage Method: By increasing the AC voltage to kV range

Due to unavailability of variable { juency and high voltage drivers, method 2, was

chosen.

4.3.1 Resonance Method

Placing additional reactance and ca] itive actance in the circuit will neutralize the coil

reactance, so that the power will be transm ed as there was no actance at a s i
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Figure 5.10: New designed sensor with the stands dimensions
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Chapter 6

Numerical Model:

Finite Element Method (FEM) is a numerical procedure that can be used to obtain
solutions to a large class of engin ring problem involving, heat transfer,
electromagnetism, and fluid flow. With the specific geometry, material properties, and
boundary conditions, FEM was use to ca 1late the electric field intensity distribution
and the resulting capacitance of the 1sor at the diverse conditions.

The differential equation that governs the relationship between electrical charge and

volt: :isthe Poisson’sequat 11  1belc

2 HZV 2
av+£ aV=—p 6.1)

where V is the electrical potent , o is the volume charge density within the ¢  ectric
material, £ ,£, and €_ are the re ive per tivities of the dielec ¢ material in the X, y,

and z directions, respectively [53]. :cause of the low ionic contaminant in the dielectric




















































































7.3 Concluding Remarks

We applied a data processii me d based 1 using an Artificial Neural Network to deal
with possible measurement uncertainties.  practice each sensor device undergoes an
initial calibration in which the ANN is trained on some representative data. We have
found that ANN having one hidden la - of 15 neurons is capable of mapping
capacitance data input into three outputs, t  phase ratio, and phase permitivities with a
very small error.

It is our future plan described in llow :chapter, to test this data processing on real

measurement data.
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C_1=(C12575' C13075' C13575' C12580' (C13080' (C13580' C12585' C13085"
C13585'];
C_2=[C22575" C23075"' (C23575' C22580"' C23080' (C23580' C22585' C23085"
C23585'];
C_3=[C32575' C33075' C33575' C32580' C33080' C33580' €32585' C33085"
C33585'];

Cl=[];

c2=[1;

C3=1[];

Op=11;

for i=1:9
Cl=[C1l ;C_1(i,:)'1;
C2=[C2 ;C_2(1,:)"'];
C3=[C3 ;C_3(1,:)"']:

end

for i=2:10
Op=[0Op ;([i-1; i-1; i-1; i-1; i-1; i-1 ;4i-1; i-1; i-1]11;
end
SEELRL S Normal i zation
Oo=repmat ({2.5; 3; 3.5],[27,11);
Ow=repmat ([(75;75;75;80;80;80;85;85;85],[9,11);

I=[{C1l';C2';C3'}];
O=[0Ow';00';0p'];

[I1,PS_1i] mapminmax (1) ;
[01,PS_o] = mapminmax(0) ;

A For de normalization:

ERE AR o_siml-mapminmax{'reverse’' ,k_1,PS_o)
PLOTTING
o_siml=mapminmax (' reversa' r, _o)';

Gsubplot (2,1, 1),
figure (1)

plot (0(2:3,:)"');
hold on
plot(o_siml(:,2:3))

%subplaot (2,1,2);
figure(2)
plot(O(1,:)");
hold on
plot{o_siml(:,1})
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