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ABSTRACT

Multi—path ultrasonic flowrate measuring technology is being received much attentions from a
variety of industrial fields to exactly measure the flowrate. Multi—path ultrasonic flowmeter has
much advantage since it has no moving parts and little pressure loss. It offers good accuracy,
repeatability, linearity and turn—down ratio can be over 1:50. The present study investigates
flowrate integration errors using weighting factors. A theoretical flow model uses power law to
describe a fully developed velocity profiles and wall roughness is changed. Gaussian, Chebyshev, and
Tailor methods are used to integrate line—average velocities. The obtained results show that

Chebyshev method in 2, 4—path arrangement and Gaussian method in 3, 5—path arrangement are not
affected for wall roughness changes.
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Table 1 Three different configurations of measuring locations
and weighting factors

Configuration Nug::ﬁz of V‘]((\e;\%ht Abscissa(xR)
2 0519798 0577350
0565834 0.000000
3 0.223685 0.7745%
, 0300438 0.339981
Gaussian 4 0.112580 0.861136
0.362165 0.000000
5 0.256758 0538469
0.063786 0906179
2 0500000 0500000
5 0500000 0.000000
0.250000 0707106
0.361803 0.309016
Chebyshev 4 0.138197 0.800016
0333333 0.000000
5 0.245000 0.500000
0.083334 0.866025
2 0486175 047819
0592308 0.000000
3 0.200848 0.779330
. 0432745 0406734
Tailor 4
0.066187 0.889275
0516423 0.000000
5 0215722 0.686031
0.005332 0947420

Table 1414+ Gaussian, Chebyshev, Tailor %]
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Fig. 4 Velocity integration errors for 2-path
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Fig. 8 Velocity integration errors for weighting factor numbers (k/D=0)
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