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Design and magnetic field analysis of water magnetizing devices
with hybrid excitation for domestic gas water heater

LIANG Wen', WANG Hong-da*, ZHOU Gao-yun', MA Xi-kui’
1. Technology Center for Gas-fired Hot Water Department of FOTILE, Ningbo 315300, China;
2. School of Electrical Engineering, Xi'an Jiaotong University, Xi'an 710049, China

Abstract: In this paper, in view of the shortcomings of both current and permanent magnet excitation mode, a hybrid
excitation water magnetizing device for domestic gas water heater is proposed, which combines current and permanent
magnet excitation mode, and three hybrid excitation structures are designed. Firstly, the magnetic circuit method is used to
analyze and calculate the internal magnetic field of three kinds of hybrid excitation structures. Then, the finite element
analysis software Maxwell is used to simulate their internal magnetic field distribution. Taking the magnitude of magnetic
induction in the water magnetizing device as the selection criterion, the best structure is determined by comparing the
distribution of magnetic induction in the three structures. Finally, for the optimal structure, the influence of the geometric
dimensions of the components on the internal magnetic field is analyzed.
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