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Research on nonlinear cavitation of orifice plate blocked flow

CHEN Yanyu™ , SHANG Qunli*, WU Xin™, YU Kexin "
( " School of Information Engineering, Zhejiang University of Technology, Hangzhou 310012 )
(™ School of Mechanical Engineering, Hangzhou University of Electronic Science and Technology, Hangzhou 310018)
Abstract
Various valves, Venturi tubes, orifice plates in the thermal hydraulic pipelines of the process system will cause
cavitation due to the increase of the working pressure of the system and the pressure difference between the front
and back. Aiming at the throttling parts represented by different specifications of orifice plates, this paper uses fluid
mechanics simulation, combines with the comparative analysis of the cavitation bubble images produced by the
bench test, and proposes the oblique ladder triangle characteristic curve of the development and change of the
blocked flow. This curve describes the four different flow states of the fluid under different working conditions,
namely, initial cavitation, critical flow, blocked flow, and flashing when passing through the throttle. The basis for
judging the initial point of cavitation by using pressure recovery coefficient or vibration acceleration signal is given.
Key words: cavitation, blocked flow, computational fluid dynamics ( CFD ), nonlinearity, recovery coeffi-

cient
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