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ABSTRACT 
 

In this work, we first analyze the behavior of the acoustic wave from the theoretical point 

of view using a simplified 1-dimensional model.  The model was developed based on the 

conservation of mass, the conservation of momentum, and the state equation; in addition, 

the fluid medium obeys Stokes assumption and it is homogeneous, adiabatic and 

isentropic. Experiment and simulation results show consistency to theoretical calculation.  

 

The second part of this thesis focuses on the PD signal analysis from an on-site PD 

measurement of the in-house design fiber optic sensors (by Virginia Tech, Center for 

Photonics Technology). Several commercial piezoelectric transducers (PZTs) were also 

used to compare the measurement results. The signal analysis employs the application of 

wavelet-based denoising technique to remove the noises, which mainly came from 

vibration, EMI, and light sources, embedded in the PD signal. The denoising technique 

includes the discrete wavelet transform (DWT) decomposition, thresh-holding of wavelet 

coefficients, and signal recovery by inverse discrete wavelet transform. Several 

approaches were compared to determine the optimal mother wavelet. The threshold limits 

are selected to remove the maximum Gaussian noises for each level of wavelet 

coefficients. The results indicate that this method could extract the PD spike from the 

noisy measurement effectively. The frequency of the PD pulse is also analyzed; it is 

shown that the frequencies lie in the range of 70 kHz to 250 kHz. In addition, with the 

assumed acoustic wave propagation delay between PD source and sensors, it was found 

that all PD activities occur in the first and third quadrant in reference to the applied 

sinusoidal transformer voltage. 
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