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1 . Electrical Capacitance Tomography (ECT) 
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2 . Computed Tomography (CT) 
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3 . Electrical Capacitance Tomography (ECT) 
4 . Electrical Resistance Tomography (ERT) 
5 . Electrical Magnetic Tomography (EMT) 
6 . Electrical Optical Tomography (EOT) 
7 . Microwave Tomography (MWT) 
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9. Discrete Element Method (DEM) 
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Abstract 

An accurate, reliable, on-line, continuous and non-invasive measurement of solids’ mass flow rate in conveying pipelines 
has been a technically challenging area, which becomes increasingly significant to achieve efficient utilization of energy 
and raw materials and to reduce waste. However, determining the simplest and most robust method for measuring the 
mass flow rate of bulk solids has been one of the major challenges for engineers and scientists. In this study, the methods 
that can be used to measure the mass flow rate of bulk materials were evaluated in terms of engineering design. Among 
the evaluated methods, after selecting the best option, a mass flow rate measuring device for bulk solids based on 
centripetal force method was designed in SolidWorks software and the stress and strain analysis of the device was 
performed in Ansys software. The results of stress and strain analysis of the device and calculations performed in the 
design of the device showed that this method is a reliable method in using this technology to measure the mass flow rate 
of bulk materials. 

 

 

Key words: Finite element analysis, bulk solids flow, direct measurement method, solids mass flow rate, centripetal 
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