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ABSTRACT

Orifice meters and turbine meters are frequently used for measuring gas flow in gas industry. However,
to insure the accuracy of the measurement, a certain length of the meter run at the upstream of the flow
meter is required. The objective of this study is to analyze flow measurement errors of the orifice meter
quantitatively for shorter lengths of the meter runs than those suggested in the standard manuals with
variation of diameter ratio( Aratio) and flow rate and also to analyze flow measurement errors of the turbine
meter with and without straightener.

The test results showed that the flow measurement errors of the orifice meter were inversely proportional
to the diameter ratio. In other words, when the diameter ratio is 0.3 and 0.7, the measurement error is ~7.3
% and -35 %, respectively. the main reason of the measurement error is due to the swirl effect from the
configuration of the meter run at the upstream of the flow meter. In case the length of the meter run is
shorter than that suggested in the standard, the swirl effect is not removed completely and it affects the
flow meter’'s performance. As mentioned above, the less the pipe diameter ratio, the more the flow
measurement error. It means that the swirl effect on the orifice meter increases as the Bratio decreases.
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Table 1 The annual natural gas demand of power

plants and dity gas companies 2,
{Unit: kton)
Year Power plants oc():rlrt‘?lpagri:s Total
1987 1,525 76 1,601
1988 1,888 184 2,000
1989 1,648 352 2,072
1990 1,719 576 2295
1991 1,780 879 2,659
1992 2,225 1,256 3,481
1933 2518 1,848 4,366
1904 3309 2451 5780
1995 3,562 3417 6,979
1906 4623 4581 9204
1997 5377 5770 11,147
1998 4,189 6,233 10,422
1999 4769 7.886 12,655

Table 2. Flow Rate and Beta Ratio (8)

Flowrate (Nm¥/h) Beta ratio (8)
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Fig. 4 Error of orifice meter (8 = 0.5)
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flow by means of pressure differential devices”. (4) 1993, ISO 9%1, "Measurement of gas flow in

(2) FF7FAFA} 1988 ~ 1998, "HAMA F . siE closed conduits-Turbine meters”.

4 Azg” (5) 1996, AGA Report No. 7, "Measurement of Gas
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