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Internal wave patterns generated by a translating and pulsating

mass source in a stratified fluid of finite depth

WANG Xin-long, WEI Gang, DU Hui, WANG Shao-dong

(College of Meteorology and Oceanography, National University of Defense Technology, Nanjing, 211101.

Email: wxl_90@foxmail.com)

Abstract: In this work, an equivalent translating and pulsating mass source is used to simulate
the wake effect of moving objects in stratified fluids. A mathematical formula for the vertical
displacement of the internal waves generated by such a source is derived using both the
associated eigenvalue problem and the Fourier transform method. This method is applicable to
any stratified fluid with a finite depth. This theoretical model was used to numerically simulate
two layers of density-stratified fluids and linear-stratified fluids with different buoyant
frequencies. In addition to the velocity of the moving object, both the stratification intensity and
the pulsating frequency influence the waveform, amplitude and flow field of the internal wave.
The velocity and the stratification intensity were found to affect the critical phase velocity of
each mode of the internal waves, thus affecting the existence of the transverse wave and the
opening angle of the divergent waves. The increase in the buoyant frequency and the pulsation
frequency linearly increase the amplitude of the wave, indicating that the increase in the density
gradient leads to an increase in the amplitude, stronger pulsation of the moving object and greater
internal wave excitation. The introduction of the pulsating frequency accounts for both the

existence of the transverse waves and the separation of the divergent waves.

Key words: internal wave; wake; stratified fluid; pulsating mass source;
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