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Study on two-phase flow detection method and influencing factors of
wire mesh sensor in heating rod bundle channel
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(a. Key Laboratory of Low-grade Energy Utilization Technology and System, Ministry of Education; b. School of
Energy and Power Engineering, Chongqing University, Chongqing 400044, P. R. China)

Abstract: The analysis of gas-liquid two-phase characteristics in heating rod bundle channels is critical for
ensuring the safe operation of nuclear reactors. While experimental methods are commonly used to investigate two-
phase flow in rod bundle channels, wire mesh sensors are typically applied under room temperature conditions and
have seen limited use in electrically heated rod bundle experiments. This study employs the electrostatic field
method in finite element simulation software to analyze the influence of electric field in electrically heated rod
bundle channels on wire mesh sensor measurements. The simulation results are verified by experiments. Both the
simulation and experimental results show that, within a charged rod bundle channel, an increase in the excitation
voltage applied to the transmitting electrode enhances the sensor’s sensitivity to gas-liquid two-phase flow, thereby
improving its detection capability. Imaging experiments conducted under a 20 V excitation voltage confirm the
feasibility and effectiveness of wire mesh sensor measurements under such conditions.
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Table 1 Materials for wire mesh sensor simulation model
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Rod bundle channel simulation model
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Fig.2 Grid independence analysis
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Fig.3 Potential distribution in the uncharged rod bundle channel
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Fig. 4 Potential distribution under different excitation voltages in the charged rod bundle channel
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Table 2 Simulation results of charged rod bundle channel

U LNINAY MRV ARV
12.5 10.51 10.42
15.0 10.57 10.43
17.5 10.66 10.47

20.0 10.73 10.51
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Fig.5 The gas-liquid two-phase potential difference in the measurement area under different excitation voltages
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Fig. 8 Experimental section
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Table 3 Measurement results of uncharged rod bundle channel experiment
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Table 4 Measurement results of charged rod bundle channel experiment
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Fig. 12 Comparison of simulation and experimental results
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