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Abstract

— The capacitive application(prove) can be used to measure the complex permittivity of dielectric

material of various thickness and cross section. This paper presents that we designed the analysis system of
engine oil permittivity to know the relation between the engine oil deterioration and the prove dimension. Each
of the dimension of capacitive prove is changed and then electric capacity is measured by LCR {Inductance(L),
Capacitance (C), and Resistance (R)} meter. The engine oil permittivity has extracted in the prove measurement . As
the additional research, this paper suggest the best of the prove dimension for the permittivity measurement.
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Table 2. The inner electrode of differential dimension
in prove

Fig. 1. The prove of inner and outer electrodes, (a)
capacitive prove, (b) schematic of capacitive probe, (c)
differential dimension of prove.

Table 1. The inner and outer different dimension of
capacitive probe

probe a(mm) b(mm) 1(mm)
1-1 14 16 17.7
1-2 16 18 17.7
1-3 18 20 17.7
1-4 20 22 17.7
1-5 22 24 17.7
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Fig. 2. The inner electrode of differential dimension in
prove.
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probe a(mm) b(mm) I(mm)
2-1 14 24 17.7
" 16 2 17.7
23 18 24 17.7
2-4 20 24 17.7
1-5 22 24 17.7
Y=G+iB
—> =5, 4D  Z —p R § S

Z=R+X l

(a) (b)

Fig. 3. (a) Parallel-plate applicator with partially filled
lossy dielectric. (b)Equivalent circuit.
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2. Parallel-plate Applicator of the E-field and
Impedance/Admittance Method
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Fig. 3. LCR meter and capacitive prove.
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Table 3. The capacitance related with differential
dimension of the inner and outer prove (a) The
permittivity realated with differental capacitance (b)

—?%ffﬁ"— probe C(ﬁij? C(Ej_z;]j;% ey
1 kHz 1-1 15.5 pF  17.6 pF 2%
1 kHz 1-2 18.0 pF  20.1 pF 2%
1 kHz 1-3 204 pF 224 pF 2%
1 kHz 1-4 22.5 pF 24.7 pF +2%
1 kHz 1-5 24.65 pF 27.14 pF +2%
(@
P P
prove (ﬂﬂlggi%) d Jf oq)
1-1 1.3628 1.5475
1-2 1.8087 2.0097
13 2.3061 2.5322
1-4 2.8262 3.1025
1-5 3.4058 3.7499

(b)

Table 4. electric capacity related with differential
dimension of the inner prove (a) The permittivity
realated with differental capacitance (b)

_if{': probe C(gjjf‘} C(ES)% QA
1 kHz 2-1 7.42 pF 7.9 pF 2%
1 kHz 2-2 8.87 pF 947 pF 2%
1 kHz 2-3 11.75 pF 13 pF 2%
1 kHz 2-4 16.14 pF 1732 pF 2%
1 kHz 1-5 24.65 pF 27.14 pF 2%
(a)
[e) [e] [e) [e]
P pe 29y dele o)
2-1 0.6524 0.6946
2-2 0.8913 0.9516
2-3 1.3283 1.4696
2-4 2.0273 2.1755
1-5 3.4058 3.7499
(b)
3-2. RE ¥

ZTgHo Hr|of Ty H o) B & Zv)d] u}

Vol. 27, No. 4, August, 2011



212

0.36 - Y , \ ,
0.34} i i L

0.32

028} ®
026+
b i
02+ . . i r ot 4
018 @ - 4 ‘ -
1 2 3 4 5

Size

Dimension-Relative Dielectric Constant Rate

Fig. 4. prove dimension related with the deteriorated
and clean oil of relative dielectric constant (X: size, Y:
relative dielectric constant).
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Fig. S. prove electrode distance realated with

deteriorated oil and clean related relative dielectric
constant (X: electrode distance, Y: relative dielectric
constant).
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