EXPERIENCES WITH USE OF A GRAVIMETRIC FLOW STANDARD IN VACUUM
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The range of the low gas flow (litres per minute at the standard conditions and lower) are of increasing importance which must be reflected by the national metrology institutes. The Czech national standard of low gas flow is based on a gravimetric flow standard (GFS) principle. Hence this instrument defines the flow as a time function of a loss of gas from a pressure bottle which is continuously weighed. This weighing is performed in ambient air causing that the main source of uncertainty results from the buoyancy correction. A precise determination of this correction is complicated by two things. Firstly, it is an instability of the atmospheric environment. Secondly, it is a fact that volume of the weighed pressure bottle is dependent both on temperature and internal pressure. By upgrading the experimental set-up of the GFS enabling weighing-procedure in vacuum, it is possible to suppress the problematic buoyancy effects. Moreover it brings another advantage eliminating a water vapour condensation on the pressure bottle due to cooling below dew point for the higher flow rates. This presentation describes the solutions of the practical problems with the mentioned above modification together with the comparison of the old and the new uncertainty budget and the measurement results. The hermetic mode variant and its main applicability is also introduced. In the end, the utilisation of this primary standard for the traceability of a gas concentration transfer-standard with a mixing ratio of 1:17576 is highlighted. This research is supported by EMRP Project “HIGHGAS: Metrology for High Impact GreenHouse GASes”.
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