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Design, Development and Evaluation of an Ultrasonic Engine Oil Viscosity Monitoring
System

Abstract

In this paper determining the useful life of engine oils and when to replace them, in all of engines including
agricultural machines has been discussed. On time replacement of oils increases engine life and the environment
health and also causes efficient use of resources. It is necessary for all of car and tractor drivers to assess the
appropriate time for changing oils. In this study, an ultrasonic system has been designed to identify the engine oil
viscosity degradation. This system has been built and evaluated. The diffusion velocity of ultrasound waves in
tested oils is from 1127 to 1441 m/s. Tests show that there is a Linear relationship with R?=0.997 between the
viscosity of a specified oil and diffusion velocity of ultrasound through it. Two formulas has been resulted to
measure the oil viscosity of two specified types of oils in the temperature range of 20°C to 100°C. It was found
that only 12.5 percent of the used oils had a degraded viscosity and should be changed. By installing the
explained system on the engines it is possible to make an intelligent system in tractors that notifies the driver to
change the oil when it’s viscosity has been degraded.

Keywords: Ultrasonic, Viscosity, Engine Oil, Oil Change, Oil Quality



