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Abstract - Experiments had been conducted qualitatively regarding flow
measurement errors of orifice flowmeter due to temperature difference between the
inside and outside the natural gas meter-run in case of no pipe insulations. The
primary factors considered in this study are fluid velocity and surrounding temperature.
In addition, a portion of thermal radiation due to the sun was involved as a factor.
The results showed that the considerable errors were not detected even in conditions
of low flow rates and large temperature difference between the inside and outside the
meter-run,
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RID or KThermometer
Thermocouple Well

Fig. 1. A schematic diagram of tempera—
ture profile measurement at the
metering pipe cross-—section.
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Table 1. Summary of inserting depths and types of thermal sensors.

S b c d e i |a37 3
97. 5. 23 10T 5(4) 10(9) 20(19) | 26(25)1T RTD
97. 7. 29 05(-0.5) | 25(1.5) | 7.5(6.5) | 125(11.5) 26(25) RTD
97.7. 30 1(0) 3(2) 5(4) 10(9) 15(14) | 26(25) RTD
97. 8. 20 1 3 5 10 15 26 <4

O gt $3e 44 €& 248 RTD element® 4] 91X 8 vehdch
Hoo] Al Zole VY A$E 263275cmoly BN %6emB E7)F

Table 2. Measuring locations separated from orifice plate for pipe surface temperature

measurement
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Fig. 2. A schematic diagram of RTD
installation for measuring
temperature difference between
well and orifice plate.
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Table 3. Flow conditions of Figs. 3 through 6.
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Fig. 3. Temperature profile at the pipe Fig. 4. Temperature profile at the pipe
cross-section. ('97.5.23) cross-section. (’97.7.29)
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Table 4. Summary of Figs. 7 through 10.
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