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In-line Smart Oil Sensor for Machine Condition Monitoring
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Abstract — An integrated in-line oil monitoring detector assigned for continuous in situ monitoring multiple
parameters of oil performance for predicting economically optimal oil change intervals and equipment condition
control is presented in this study. The detector estimates oil deterioration based on the information about chemical
degradation, total contamination, water content of oil and oil temperature. The oil oxidation is estimated by
“chromatic ratio”, total contamination is measured by the changes in optical intensity of oil in three optical wave-
bands (“Red”, “Green” and “Blue”) and water content is evaluated as Relative Saturation of oil by water. The
detector is able to monitor oils with low light absorption (hydraulic, transformer, turbine, compressor and etc.
oils) as well as oils with rather high light absorption in visible waveband (diesel and etc. oils). In a case study
that the detector is applied to a diesel engine oil, it is found that the detector provides good results on oil chemical

degradation as well as soot concentration.
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Fig. 1. A block diagram of an in-line oil monitoring smart sensor.
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Fig. 3. A test block diagram of an oil monitoring smart sensor.
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Fig. 4. Schematic view of an diesel E/G il monitor-
ing sensor{referred to from ref. 16].

Fig. 5. Photography of diesel E/G oil monitoring
sensor probe used in this study.
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Fig. 6. Measured Chromatic Ratio(CR) versus Total
Acidity Number (TAN).

0.016

O Excha
0.614 i

0.012

0o} [t TOB
o e TOG
e TOR
e S0t conGentration

Q 0.008 boornho
0.006
0004 [-ovminnn,

o.002

D

0 1414 2464 5970 7078 8128 9247
Run distance {km}

Fig. 7. Measured Total Contamination Indices(TCT)
versus Soot concentration.
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