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Abstract

As more and more substations are built in residential and commercial areas, transformer noise
becomes very prominent. Transformer noise level has become the important indicator to measure
design and manufacture level of transformer manufacturers. Under working condition of load
current, the main source of transformer vibration and noise is winding electromagnetic force.
Considering from noise propagation path, this paper studies the source of vibration and noise,
route of transmission and the corresponding reduction measures. It takes advantage of ANSYS
Workbench and Virtual Lab Acoustics software to simulation analysis and builds the solid model
of transformer. On the basis of the solid model, it simulates transformer vibration and noise gen-
erated by electromagnetic interaction by means of numerical analysis method and preliminarily
verifies the effect of the reduction measures. Then, the test of transformer vibration and noise
further verifies the effectiveness of the reduction measures and meanwhile confirms the reliabili-
ty of the numerical analysis method.
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Figure 1. The axial and radial load
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Figure 2. Deformation nephogram of transformer body
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Figure 3. Deformation nephogram of transformer
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Table 1. Material properties
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Al 8300 1.1e11 0.34
Hite i 1450 1.2el11 0.3
SEAEAEN 7850 2ell 0.3
B 3 895 7ell 05
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Table 2. Sound pressure level value of measuring point
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Figure 4. Indirect boundary element method calculation process
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Figure 5. Acoustic field distribution of transformer
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Figure 6. Four typical measuring point
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Table 3. Material parameter of damping pad

%3 BIREM S

pp s E B E /N A FHJE E
[ JE 44k 789.5 Kg/m?® 2.0 Mpa 0.3 1.1

Table 4. Sound pressure level value of measuring point-vibration isolation of core and winding assembly
A4 MSEERE - HE5RER

A5 1 2 3 4
7RG {H (dB) 69.4 61.2 67.2 60.5
Wb

Figure 7. Arrangement of damping pad
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Figure 8. Deformation nephogram of transformer body-vibration isolation of core and winding assembly
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Figure 9. Deformation nephogram of transformer-vibration isolation of core and winding assembly
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Figure 10. Acoustic field distribution of transformer-vibration isolation of core and winding assembly
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Figure 11. Comparison of simulation results
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Figure 12. Analysis model of vibration isolation system

& 12. FRIRRGE SIFIER!
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Table 5. Average value of sound pressure level
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WRAIRIE P B (ABA)
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Table 6. Sound intensity level value
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