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A Method for Detecting Engine Oil Deterioration using Heat Transfer

Hyungpyo Kim'

Abstract

This paper presents a method that the engine oil condition is detected using a natural convection heat transfer in a engine
oil. A sensor circuit maintains a constant temperature difference between a heat plate and engine oil for detecting a natural
convection heat transfer rate on the constant temperature. The natural convection heat transfer rate is measured by a current
through the heat plate of the sensor circuit. The sensor is tested by a fresh oil, 6,000 km and 10,000 km driven oil in
the oil temperature range from 20°C to 100°C. In the experimental result, when the current through the heat plate is altered
by variation of a engine oil temperature and flows driven oil more than fresh oil, the sensor could inform a engine oil

deterioration to a car driver.
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Fig. 1. A natural convection on a heated vertical plate.
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Fig. 2. Schematic of test set-up.
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Fig. 3. Sensor circuit.
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Fig. 4. Engine oil temperature versus the current.
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Fig. 5. Travel distance versus the current (engine oil
temperature: 80°C).
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