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Noise Prediction of Large Power Transformer
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Abstract: Aiming at the low noise design of large power transformer, a prediction method of transformer
noise is proposed to reduce the noise through improving the structure of the transformer. The surface
vibration response of transformer oil tank structure is obtained by establishing a finite element model of
transformer for vibration analysis. Based on the indirect boundary element method, an acoustic numerical
analysis model of transformer is established by using LMS acoustic analysis software, the surface vibration
response of transformer oil tank is imported into the acoustic model as boundary condition, and the
radiated noise of transformer is solved by using the acoustic analysis software, so that the transformer
noise prediction is realized. The proposed method is adopted to quantitatively predict the field noise of a
transformer, and the predicted noise is compared with the measured one in same condition to verify the
feasibility and effectiveness of the proposed noise prediction method. In addition, the noise reduction
effects of several improved transformer structures are predicted quantitatively with the proposed method to
provide a basis for low noise design of this type of transformer.
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Fig. 1 The integral structure model of the transformer
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Fig. 3 Finite element analysis model of the transformer
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Fig. 4 Harmonic response of the transformer
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Fig. 5 Harmonic response of the transformer
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Fig. 6 Structure grid established in Workbench
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Fig. 7 Acoustic grid established in LMS
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Fig. 8 Setting diagram of sound field
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Fig. 9 Sound pressure distribution on
the surface of transformer
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Fig. 10 Frequency response function diagram
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Fig. 11 The vibration and noise testing transformer
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Tab. 1 Contrast to noise prediction
and experimental results
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1 63.4 63.1 0.47
2 63.8 63.3 0.78
3 64.2 63.5 1.10
4 64.3 63.5 1.24
5 63.5 62.9 0.94
6 64.8 64.1 1.08
7 63.6 62.9 1.10
8 64.1 63.6 0.78
9 63.2 62.8 0.63
10 64.5 63.7 1.24
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Fig. 12 Inner wall of oil tank added insulation board
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Fig. 13 Air pump damping structure installation diagram
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Fig. 14 Installation of metal rubber isolator
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Tab. 2 Transformer noise prediction results
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