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Metering characteristics of slotted-orifice for gas-liquid
two-phase flow with low liquid fractions
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Abstract: The slotted-orifice is a new type of flow sensor for gas-liquid two-phase flow measurement, and
there is no correlation of two-phase multipliers for the slotted-orifice available. Based on the air-water two-
phase flow experimental data of slotted-orifice, five typical correlations of the standard throttle device were
applied to the data, and the application range and the reason for error involved from these correlations were
analyzed. Based on different modeling ideas, three new correlations, which include the Lockhart-Martinelli
parameter, gas pressure and gas Froude number, were proposed and used in the study of metering
technology of wet gas flow. The accuracy of new correlations can meet the gas industry demands for

production based metering.
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Table 1 Comparison of experimental pressure,
gas mass fraction and experimental

fluid of different correlations

Correlation Pressure Gas mass Experimental
/MPa fraction fluid
Murdock 0.1—4 0.11—0. 98 water/air
James 0.5—1.87 0.01—0. 56 steam/water
KpemitebckHit 0.1—0. 4 0.7—1.0 steam/water
Lin Z. H. 0.8—19.8 0.02—1.0 R-113/R-11
Steven 2.0—6.0 0.02—0.5 nitrogen/kerosene
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Table 2 Calculation results comparison of different

typical throttle device correlations

Number of error points

Correlation Mean error

<10% <15%
Homogenous —36.5% 0 4
Murdock —4.8%—17.2% 77 82
James —13.6%—12.7% 13 50
SL —15.6%—26.7% 19 48
Kpemuebckuit  —13.5%—6.1% 24 47
Chisholm —10.5%—10.3% 34 81
Lin Z. H. —9.0%—9.2% 45 83
De Leeuw —27% 1 6
Steven —12.1%—20.3% 33 51
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Table 3 Calculation results comparison of

i

\
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three new correlations

Number of error points

Correlation Mean error

<5% <10%
DPM 1 —5.2%—3.4% 50 80
DPM 2 —5.7%—2.4% 73 74
DPM 3 —2.8%—3.3% 71 80
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