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Performance influence factors analysis of cylindrical
gear flowmeter based on CFD simulation
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Abstract: To determine the influence of the structural parameters of the cylindrical gear flowmeter and the physical characteristics of the
fluid medium on its performance, and to determine the optimal assembly clearance, a simulation method based on the six-degree-of-
freedom motion model is proposed. Based on this method, the effects of different assembly clearances and different fluid viscosities on the
performance of the DN16 cylindrical gear flowmeter are studied. The results show that the linearity error gradually decreases with the
decrease of the assembly clearance. When the tip clearance is 140 pm and the gear end clearance is 100 wm, the linearity error reaches
the optimal value of 0. 13%. The linearity error decreases with the increase of fluid viscosity. When the viscosity is 42. 7 mm*/s, the
linearity error is only 0. 03%.
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Fig. 1 Leakage flow in a cylindrical gear flowmeter
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Table 1 Flow field model key dimensions table
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Fig.3 The meshing result of the simulation flow field
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Fig.5 The pipe prover system diagram Fig. 6 Comparison of simulation and experimental results
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Table 2 Clearance size of each model
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Fig.7 The change of average meter factor and

linearity error with clearance
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Fig. 8 The change of leakage flow rate with

the flow rate of each model
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Table 3 Kinematic viscosity at different temperatures

WE/C BERE/ (mm?-s™') RE/C Z3RE/ (mm?-s™")
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