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Research on Vibration and Noise Characteristics of Double-layer Air-core Reactor Under Harmonic

Excitation
GAO Lu', LU Ling?, ZHU Lingyu', LIJingyu?, JI Shengchang', LI Yixin'
(1. State Key Laboratory of Electrical Insulation and Power Equipment, Xi’an Jiaotong University, Xi’an 710049, China,
2. State Grid Hunan Electric Power Research Institute, Changsha 410007, China, 3. China Electric Power Research Institute,
Wuhan 430074, China)
Abstract: Dry-type air-core reactor, which is widely used in HVDC converter stations, bears the harmonic current action of abundant
frequency content, producing severe vibration and noise pollution problems. Dry-type air-core reactor is usually a multilayer package
structure, in this paper, a double-layer air-core reactor is used as an example to study its vibrational and noise characteristics under
different harmonic excitations. Combining magnetic force simulation and modal analysis, the relationship of vibration response between
the inner and outer layer of the air-core reactor, and the radiation characteristics of the overall are clarified. The results of this study show
that the vibration distribution of the air-core reactor under different harmonic current excitations is dominated by its modal characteristics.
The vibration patterns of the inner and outer layer show obvious peak and trough distribution, and are similar to the mode shapes
corresponding to the adjacent natural frequencies. The vibration amplitude and phase of the inner and outer layers under the same current
excitation are similar, and have consistent vibration distribution; The noise radiation of the air-core reactor as a whole in the horizontal
plane is distributed in a lobe-like manner, which has obvious directionality.
Key words: dy-type air-core reactor; harmonic currents; vibration characteristics; noise distribution
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Fig.1 Structure diagram of the double-layer air-core
reactor
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Table 1 Parameters of the double-layer air-core reactor
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double-layer air-core reactor
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Fig. 4 Magnetic force distribution of the air-core reactor
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Table 2 Parameters of piezoelectric vibration

acceleration sensor PCB352C65
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Table 4 Parameters of the scanning vibrometer
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