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Abstract: In this study, the establishment of the criteria for accurate measurement is investigated via a
statistical analysis of experimental results. The magnitude of influence on measurement errors is severely
affected by the number of paths, mounting angle of sensor, straight pipe length in sequence, and Reynolds
number. Three-dimensional numerical analysis has been conducted to understand the flow patterns downstream
of a double bent pipe. Numerical analysis shows that the results well agreed with the experimental ones in
case of a sensor mounting angle of 0° and L/D = 3, 5 of 45° 135° in a single path. As a result, when the
Reynolds number is 700,000-1,400,000, the sensor error of a single-path ultrasonic flowmeter is reduced with
the mounting condition of L/D = 3, 45°.
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Fig. 1 Deviations of measuring error in I-path
flowmeter (mounting angle=0°)
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flowmeter (mounting angle=45°&135°)
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Table 1 Results of correlation analysis

Varia .
Re Path Pos Dis Dev
-bles
Re 1
-6.27
Path 17 1
x10

Pos 0 0.828 1

2.25x

Dis 1078

Dev -0.239 -0.812 -0.757 0.125 1

Table 2 Model summary

Regression analysis statistics

Multi coefficient of correlation 0.879
R squared 0.755
Adjusted R squared 0.754
Standard error 1.017
Number of observations 360
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Table 3 Coefficients of variables of RSD

Variable- Coeffici- Standard t
s ents error

o P-value
statistics

Intercept  -2.4505  0.06774  -36.176  0.000

Re -0.6675  0.07329  -9.107 0.000

Path -1.2701  0.10138  -12.528  0.000

Position -0.8070  0.13992  -5.768 0.000

Distance  0.3277  0.06904 4.746 0.000
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Fig. 7 Linear relationship plot
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