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Energy transfer and sound field distribution of extracorporeal ultrasonic wave for coronary
heart disease

ZHANG Ye, YIN Liang, QI Xin
Faculty of Physics, College of Science, Beijing University of Chemical Technology, Beijing 100029, China

Abstract: Objective To study on the energy transfer and sound field distribution of extracorporeal ultrasonic wave for
coronary heart disease. Methods The extracorporeal ultrasonic wave system treated the coronary heart disease by producing
ultrasonic waves and converting the electric energy to mechanical energy. LC oscillation energy transferred the electric energy
to mechanical energy which was radiated by ultrasound. The sound field distribution was calculated by Huygens principle and
simulated by Matlab simulation software. Results Extracorporeal ultrasonic wave energy needed for coronary heart disease
ranged 2 J to 7 J, and the high voltage pulse value was 3.0 kV-5.5 kV. The focal spot in the sound field of transducer was
elliptical distribution and the pressure amplitude was the largest in the focal spot and reflection cup focus, achieving MPa.
Conclusion According to the energy transfer and sound field distribution, the safety of the treatment can be ensured by
controlling the emitted energy of extracorporeal ultrasonic wave treatment.
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Fig.1 Structure of the ultrasonic wave transducer
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Fig.3 Acoustic radiation of transducer
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Fig.5 Sound pressure transverse distribution along Z axis
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