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Research on the parametric array’s near-field acoustic
characteristics in different mediums
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Abstract: In numerous theoretical models of describing the nonlinear acoustic wave propagation, the KZK equation can
accurately describe diffraction, absorption and the nonlinear propagation effects of finite amplitude sound beam, thus
becomes one of the most accurate equation describing nonlinear ultrasonic field. In this paper, based on the frequency
domain solution of the KZK equation, using second-order Diagonal Implicit Runge-Kutta(DIRK2) method and the
Crank-Nicolson Finite Difference(CNFD) method of finite difference algorithm, the near-field acoustic characteristics
of the parametric array in different propagation mediums are studied, the results of this paper may provide the corres-
ponding theoretical basis for further engineering application.
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Fig.1 The coordinates of the parametric array radiation
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Table 1 The physical properties of different kinds of mediums
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Fig.2 The acoustic pressure’s variation of the primary wave f; in the
direction of z
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direction of »
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Fig.6 The acoustic pressure’s variation of the difference wave f;in
the direction of z
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Fig.9 The acoustic pressure’s distribution of the difference wave f;
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Fig.10 The acoustic pressure’s distribution of the difference wave f;
in ethanol
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