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The Prototype Development of an Engine Oil Deterioration
Sensor Installed Inside an Oil Filter

Sang Myung Chun'

Dept. of Automotive Engineering, Hoseo University

Abstract — The purpose of this study is to develop the proto type sensor installed inside an oil filter in order to
detect oil deterioration level. The sensor is made up with two concentric cylinders with constant gap in between
and a filter element inside the central area. The size will be designed as similar as real oil filters. The sensor will
- be tested on a test rig, which is circulating engine oil, with the same size of an oil filter adapting housing as real
engines’. It will be measured the capacitance of a sample engine oil, then be abie to be gotten the dielectric con-
stant. The changes in the dielectric constant could be correlated with the engine oil deterioration level if the sen-
sor development would be completed. In this paper, it will be shown the test results carrying out under variable

temperature conditions at atmosphere pressure.
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Fig. 1. Schematic diagram of a filter-sensor.
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Fig. 2. The Cross section of a designed sensor tube.
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Photo 1. The measurement of oil capacitance with an
sensor on a table.
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Fig. 3. Schematic diagram of an engine oil circulating
test rig.

2-4. AEEY

T o] AYAA] & 23 ARES
&} Zo] vlojA Yol EHFT T m?'l
€ 5351 AN ZFYEE 891 s}

to® AAd AReYE A9 =l fd0 &8
T ALY FHNTE SH8A o] ¥y
o] AT SRS FF FaolA AAsHe E2AA
ol tigl 71EeE ARE Aol

T vol7} AIME Fig. 39 Photo 23 7+-& Qlzl&
ﬁ"‘]*@ ?431"]"547]01] H2sld 9dg %"]ﬂ =

= Photo 1

IRl S

Ei W A= %Aﬂ ol %] 2071?_ 9}24'6] zﬂ—,— Ale] o] A]

Photo 2. Engine oil circulating test rig.
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Photo 3. Dielectric ' constant measuring system for
engine oils in a laboratory.
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Fig, 4. Capacitance of air measured with a oil filter-
sensor on a table at atmospheric pressure.
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3II|II ] [T TTFTT T T T TTFTITT F T TT1T7I0T7 1 T FTITTE
Voo bey b bl i S ensgor Oh
AL AR NN RN L Tt
R (1 lge Eob bt IR EANE:
25H i — + -t BEPNGIE — f o R T o HH I
il RN SRR N AR I AERNT
P RN N bodod RN RNT
- L1l R ool Eord SRR RAT
£ MM -+ dFHHIE -+ A4 4 HHE \F A+ ~ 4+ =+ H H I
g LI SR S R ERTR " I RN
c il oLl B RERNT: I RN EERAT
Q Pl R for Lot R
O 1858H I+ ~ + 4 4+ MM~ + 4 A HHE -+ A 4 4 - 4 M
-g {10 IR RRTE oL R SRR
o {1t NIRRT RN IR ERRVEY "SRR
o = 2q%¢ |V B REATE: NN PN LT
2 144 M — b HHE — b R — N H
[a) —©— 28°C v 0 v e 0 cernn 1
_ Opm [1111H oE IR ERRTEY | (11
= 30°C PHITH RN I EREEY | "
051 = 35°C uuu__LJ_Ll_luu__J._i_Lt_;uu_sL_zJ
Op 11110 R IR RN Lot
—— 40°C LA oLt L1 LELL oL
—o— 48°C Lo b v bt 0 bt f T
olom T T T 11l LBt I R I I A B A1
0 1 2 3 4
10 10 10 10 10
Frequency(kHz)
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Fig. 8. Capacitance of engine oil measured with a oil
filter-sensor attached on a test rig at atmospheric
pressure.
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Dielectric Constant of Oil B for Sensor No. 1 @ 0 bar, gauge
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Fig. 9. Dielectric constant of engine oil measured
with a oil filter-sensor attached onm a test rig at
atmospheric pressure.
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