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Design, manufacturing and control of an ultrasonic surface measurement device built for open channel flows

Open surface flows [1] play a significant role in everybody’s life. This phenomenon can be observed e.g. in natural flows like rivers. If we take a look below from the Szabadság-Bridge (Budapest, Hungary) we can observe the waves and vortices induced by the piers and ships.
Besides the nature, open channel flows are well-known also in the industry. The most obvious examples are the rainwater and wastewater/sewage system of any city; however, there are less known applications such as flow meter objects of streams and rivers.
It is easy to understand, that the more we get to know about the above mentioned flows the easier and more precise solutions we can provide for the underlying problems. An open channel measurement system helps to investigate these phenomena, located in the laboratory of the Department of Hydrodynamic systems. However, this system has not contained any automatic surface measurement device before. The aim of this study is to present the design, manufacturing and operation of this new instrument; some sample measurements are also shown.
The car of the developed device rolls along the channel on former installed rails. The sensor is able to move also perpendicular to the track thus the whole surface can be scanned. The sensor itself is an ultrasonic distance meter instrument which measures the distance from the sensor to one point of the water surface. The developed system has more functions: it can measures time series of data at a given point of the surface or it can record lengthwise and crosswise profiles of steady state flows (e.g. hydraulic jumps). The structure of the car was designed by myself using components which are available in the commercial market and other ones which were manufactured in the laboratory. The control circuit was designed and manufactured also by myself. I also wrote a measurement software in LabVIEW.
Several tests were carried out in order to check the functioning and precision of the developed system. Some of the test results were compared to the results of manual calculations as well.
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