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Abstract

Viscosity of liquids as resistance of molecules to flow has an important role for
designing of liquid transfer systems. So far, various stationary and portable devices
have been designed and employed for measuring the appetent viscosity of non-
Newtonian liquids. However, characteristic of occupied surface by a liquid has not
directly used for developing the measurement instruments. In the present work,
relationship between apparent viscosity and variations in occupied surface of a non-
Newtonian liquid was pinpointed by fabricating an image processing based device.
Results revealed that variation of liquid surface area versus time followed a strong
linear relationship (with the mean relative error of 3.7 percent), and this relation
followed different trends at various apparent viscosity levels. Liquid surface area
decreased when the liquid apparent viscosity was increased. The trend of surface area
variations was fragmented into two parts of fast and slow rate. Analysis of data showed
that the rate of variation of liquid surface at fast (first) region is suitable for building up
the device calibration function. Therefore, relationship between apparent viscosity and
the rate of liquid surface variations was analyzed and it was observed that it follows an
exponential relation with 0.988 coefficient of determination. This relation can estimate
apparent viscosity for non-Newtonian liquid with mean relative error of 1.1 percent. It
was concluded that this device has capability for measuring apparent viscosity of non-

Newtonian liquids by means of image processing.

Keywords: Apparent viscosity, Image processing, Non-Newtonian liquids
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