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Effect of elbow on measurement accuracy of ultrasonic flowmeter
and the improvement measures

LIU Yanan, YANG Ming’
( Faculty of Electrical Engineering and Computer Science, Ningbo University, Ningbo 315211, China )

Abstract: When the fluid passes through the elbow of a channel, it is easy to produce secondary flow, eddy
current and other complications, resulting in uneven velocity distribution in the channel. These complexities will
affect the measurement accuracy of the flowmeter. In order to study the effect of turbulence on flowmeter, the
measurement effect of G16 single channel flowmeter is investigated when the inlet pipe bears either double
elbow or half moon double elbow by modeling and simulation. The flow error is calculated when the inlet pipe is
straight pipe, so as to show the error was caused by the turbulence to the measurement result when the single
channel flowmeter is installed with elbow. In order to reduce this kind of error, the model of G16 double channel
flowmeter is established, and the simulation experiment is conducted under the same conditions. Finally, the
obtained data are compared with the corresponding data of single channel flowmeter. The results show that the
measurement accuracy of double channel flowmeter is higher than that of single channel flowmeter at each flow
point. When the flow points are 2.5m>-h" and 10 m’-h" and the inlet pipe is half moon double elbow, the
measurement accuracy is improved by 1.094 0% and 1.205 8% respectively. When the inlet pipe is double elbow,
the measurement accuracy is improved by 2.1120% and 2.293 0% respectively. Compared with the single
channel flowmeter, the double channel flowmeter greatly inhibits the disturbance caused by the elbow, and the
measurement accuracy is thus significantly improved.

Key words: ultrasonic flowmeter; elbow; single channel; dual channel; numerical simulation
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