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Identification of the Chaotic Property of Cavitation Nozzles

Liu Jianghui, Zhang Fenghua, Tang Chuanlin, Pei Jianghong

(Lab of High Pressure Water Jet and Turbulence Application Technology and Equipment ,
Hunan University of Technology> Zhuzhou Hunan 412008, China )

Abstract: The mechanism of hydraulic cavitation is far from known for the complexity of itself. The core of the technol-
ogy of hydraulic cavitation is the cavitation nozzle. Researches show that cavitation phenomenon displays some chaotic
properties. On this basis, the cavitation noise signals, which are produced by the common cavitation nozzles in different
shape, are collected by hydrophone experimentally. The state spaces of some selected signals are built on the base of taken
theorem and their largest Lyapunov exponents are calculated. This experiment identifies and compares the chaotic properties
of cavitation nozzle,and presented a new method for the design and the test of cavitation nozzles. Under this experimental
condition» the result displays that the largest Lyapunov exponents of these selected cavitation noise signals are larger than
0,which means that these signals are all chaotic signals. The largest Lyapunov exponent of the nozzle with self-oscillating
cavity is the largest of the three.
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Fig. 1 Experimental system of cavitation water jet
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Table 1 Parameters of phase-space reconstruction and

maximum values of Lyapunov exponent
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1 7 83 0912 8 0.03
11 8 80 0.879 5 0.01
111 8 85 0.526 2 0.05
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