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Research on a new type of large water flow standard facility and
the performance evaluation technology of diverter
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Abstract: The large water flow standard facility is the core device for carrying out large pipe diameter flow meter test and ensuring the
accuracy and reliability of traceability and transmission of large water flow value, and the diverter is the most important component which
affects the accuracy and reliability of the measurement results. Aiming at the limitations of the existing facilities for large water flow,
such as difficult stability assurance, large reversing error, poor dimensional adaptability of the tested instrument and low test efficiency,
a set of large diameter water flow standard facility with high accuracy, high velocity and a new reversing system were designed and
developed. The facility has three principles of static mass method, volume method and standard meter method at the same time, and the
maximum test pipe diameter is DN1000, the maximum operating flow rate is 10 000 m’/h, the local maximum flow velocity can reach
10 m/s, the overall uncertainty is better than 0. 2% (k=2). The law of liquid quality change during the reversing process in the static
mass method large flow standard facility was analyzed, and the relation model between reverse flow error and timing error is established,
and finally the uncertainty evaluation test of this new type of diverter was carried out, the results show that the timing uncertainty is better
than 8.83x107® and the total uncertainty of measurement time is better than 9.24x107°, and the magnitude is very small, so the
performance of the diverter is excellent.
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Fig. 1 Schematic diagram of static mass method

water large flow standard facility
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Fig.2 The trend chart of instantaneous mass flow of fluid

in the weighing container
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Fig.3 The change of liquid mass flow rate in the weighing

vessel of commutator calibration system
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Fig.4 Diagram of the relationship between commutating flow

error and timing error during multiple commutations
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Fig. 8 Schematic diagram of a new one-way diverter
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Table 1 Performance evaluation test results of the diverter
q/(L-minfl) At/s tyin/S u, (Ar) up(At) u(At) u(Ty)
200 2.34x107* 60. 000 8 3.95x107° 2.25x107° 4.54x107° 5.29x107°
400 1.18x107* 60. 001 87 4.73x107° 1.14x107° 4.86x107° 5.57x107¢
600 1.21x107* 59.996 4 5.96x107° 1.16x107° 6.07x107° 6.64x107°
800 6.3x107° 59.998 24 6.32x107° 6.1x107’ 6.34x107° 6.7x107°
1000 3.5%x107° 59.998 15 7.08x107° 3.4x1077 7.09%107° 7.59%x107°
1200 -4.8x107° 60. 003 24 6.47x107° -4.6x1077 6.48x107° 7.03x107¢
1400 -1.24x107* 59.997 85 7.29x107° -1.19x107° 7.39%107° 7.87x107°
1600 2.42x107* 60. 004 71 6.74x107° 2.33x107° 7.13x107° 7.62x107°
1800 1.68x107 60. 001 79 7.95x107° 1.62x107° 8.11x107° 8.55x107°
2000 -3.94x107* 59.998 39 7.98%107° -3.79x107° 8.83x107° 9.24x107°
2200 -2.01x107* 59. 998 03 7.56x107° -1.93x107° 7.79%107° 8.25x107°
installation effects on the accuracy of feed thru ultrasonic
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