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Wet gas flow metering correction model of slotted orifice
based on neural network
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Abstract; The wet gas metering characteristics of slotted orifice meter were discussed by using air-water as media. A novel
wel gas metering correction model based on BP neural network was proposed. In the model, Lockhart-Martinelli parameter X,
gas Froude number, the gas to liquid density ratio R;, and bore diameter ratio B are the inputs, and over-reading is the out-
put. The results show that the new correction model can predict the over-reading accurately, and correct the liquid-induced
gas flow rate prediction error of the wet gas flow to +4% at 95% confidence level under the conditions of pressure from 0. 25
MPa to 0. 35 MPa, X from 0. 02 t0 0. 6, gas Froude number from 0.5 t0 2. 7, and 8 from 0. 5 to 0. 75. The model is superior
to other correction model and can satisfy the accuracy requirement of production metering.
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Table 1 Over-reading prediction data for test samples

g X Fr, Ry/107% B ?’g E’—:’ég mﬁ;‘%f‘
1 0.01513 2.6764 4.4035 0.5 1.0728 1.0633 0.9
2 0.2684 2.2762 4.3342 0.5 1.6234 1.6228 0.04
3 0.3421 0.7555 5.5774 0.5 1.378 1.4245 -3.26
4 0.0784 0.5665 5.7274 0.5 1.1693 1.1753 -0.51
5 0.1353 2.6958 4.3449 0.6 1.2919 1.2879 0.25
6 0.2891 2.5134 4.314172 0.6 1.5229 1.5254 -0.17
7 0.1 1.9981 4.4258 0.6 1.1332 1.1353 -0.19
8 0.1976 1.4372 4.383 0.6 1.2204 1.2299 -0.78
9 0.0204 2.3395 5.216 0.75 1.1195 1.0815 3.51
10 0.2309 2.1202 5.3565 0.75 1.7817 1.7797 0.11
11 0.0438 1.7296 5.3706 0.75 1.0816 1.0714 0.95
12 0.2125 0.761 5.4881 0.75 1.3283 1.2905 2.93
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Fig.7 Corrected gas flow rate prediction error
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