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Calculation and analysis of critical flow Venturi nozzle discharge coefficient
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Abstract ; The critical flow Venturi nozzle is a high — performance flow measuring instrument, often
used as a gas flow measurement standard in standard equipment, and the outflow coefficient is one of its
most important measurement performance parameters, which can be traced back to the pVTt gas flow stand-
ard equipment. The measurement value is confirmed using real flow calibration method, and empirical for-
mulas can also be used for calculation. There are currently two empirical formulas, one is the empirical for-
mula given in JJG 620—2008 " Critical Flow Venturi Nozzles" , and the other is the empirical formula given
in 1S09300:2022 Measurement of gas flow by means of critical flow nozzles. The two formulas have the
same Reynolds number applicable range, but they consider different factors affecting the outflow coeffi-
cient, resulting in certain differences in the calculation results. This article compares the results of two em-
pirical formulas for calculating the outflow coefficient with the results of the actual flow calibration of the
pVTt reference device. The results show that the calculation results of the two semi empirical formulas are
consistent in the boundary layer turbulent region, but there are significant differences in the laminar and
transition regions. In addition, the test nozzles were all calibrated under laminar flow conditions, and the
calibration results were different from the calculation results of two semi empirical formulas. It is recom-
mended to correct the flow coefficient of the nozzles during actual use.
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