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Inter-comparison of Bell Prover using Sonic Nozzles
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ABSTRACT

The inter-comparison of standards is required to be recognized the calibration results. The sonic nozzle

package is developed to do inter-comparison of the bell prover used to calibrate many gas flow meters for
industries. Four national metrology institutes (KRISS, CMS, CENAM, NEL) were participated in this inter-
comparison. The deviation of calibration data from the average value was small at the low flow rate and

large at the high flow rate, respectively. At the high flow rate, the deviation was larger than the expected value

from uncertainties asserted by NMIs. This means there are some problems in the uncertainty evaluation and
experiment procedures in some of the participated NMls.
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Fig. 1 Bell prover system
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Table 1 Comparison of the bell prover system
Flowrate Internal Expanded
(¢ /min) Volume(#) | Uncertainty
KRISS 20~1,000 288 0.11 %(k=1.98)
CMS 4~100 60 022 %(k=1.96)
20~1,000 600 0.14 %(k=1.96)
CENAM 20~500 150 0.20 %(k=2)
L NEL \ 0.6~600 ;gg ) 0.20 %(k=2)

Fig. 2 Sonic nozzle shape
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Fig. 3 Photograph (a) and schematic diagram (b) of sonic
nozzle package
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Fig. 4 Schematic diagram of sonic nozzle calibration in the
bell prover system
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Fig. 6 Inter-comparison results (0=1.6230 mm)
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