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Abstract: Balanced flowmeter can be used for measurement during the filling, distribution and transporta-

tion of cryogenic propellants, and its structural features of the perforated plate are essential for the performance of

flowmeter. To investigate the effects of orifice chamfer on the performance of balanced flowmeter for cryogenic flu-
ids, including the discharge coefficient, the pressure loss coefficient and the stability characteristics, a CFD
model based on mixture multiphase model, Schnerr—Sauer cavitation model and Realizable k—& turbulence model
was built and then validated by the results from the hydrofoil cavitation experiment and the perforated plate flow
experiment in the literatures. The simulation results show that the orifice with front chamfer can increase the dis-
charge coefficient and decrease the pressure loss coefficient, but also induce the measurement instability of the

flowmeter. Under the operating conditions in the present work, a front chamfer can improve the flowmeter perfor-
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mance significantly, e.g., the front chamfer of 45° improves the discharge coefficient from 0.674 to 0.907, while

a chamfer at the back end of the plate brings little influence. When applied for two—way flow measurement, the

chamfers of 45° at both ends of the perforated plate are suggested.

Key words: Balanced flowmeter; Perforated plate; Chamfer; Discharge coefficient; Pressure loss coeffi-

cient
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Fig.3 Plate structure in the experiments of reference[6]
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Fig. 4 Model validation against the experiments of

reference[6]
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Fig. 6 Illustration of the mesh
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Table 2 Stability of the balanced flowmeter with different

chamber angles on the back end
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