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Development of Sensing System for an Engine Oil Deterioration
Detection Sensor Integrated with an Oil Filter
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Abstract

The purpose of this study is to develop a sensing system to measure the capacitance of a pre-developed engine oil deterioration

detection sensor integrated with an oil filter. To measure the capacitance of engine oil in the sensor, it is used the way measuring the

electric charging time in a capacitor by impressing DC volt. This method has merits on cost and signal stability. The measured

capacitance is compensated by comparison with the one measured by an impedance analyzer. Also, using the dielectric constant gained

by an impedance analyzer, the calculating equation of the dielectric constant of engine oil related with the currently developed sensor is

decided. Finally, the degradation degree of engine oil is estimated according to the change rate of dielectric constant between green oil

and used oil. The newly developed personal controller is to control a series of the processes.
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Fig. 3. Capacitance of air measured with an oil filter-sensor on a table
at atmospheric pressure.
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Fig. 4. Dielectric constant of air measured with an oil filter-sensor on
a table at atmospheric pressure.
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Fig. 5. Capacitance of engine oil measured with an oil filter-sensor on
a table at atmospheric pressure.
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Fig. 6. Dielectric constant of engine oil measured with an oil filter-
sensor on a table at atmospheric pressure.
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Table 1. Capacitance measuring error table of controllers for
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Fig. 9. Capacitance comparison between green oil and used oil of
diesel engine oil.
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