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Numerical simulation and visual verification of cavitation in the
flow field of deflector jet hydraulic amplifier
XU Mingjun!, JIANG Chengzhong?, HUANG lJiankang?, WANG Zhaojiu?,

LI Linfeit, ZHU Yuchuan®~
(1. College of Mechanical and Electrical Engineering, Nanjing University of Aeronautics and Astronautics, Nanjing 210016, China;
2.AECC Guizhou Honglin Aero Engine Control Technology Corporation Ltd, Guiyang 550009,China)

Abstract: In deflector jet servo valve, the periodic cavitation of the deflection jet hydraulic amplifier will cause
the hydraulic dynamic pulsation of the deflection plate, and the pulsation frequency is coupled with the natural
frequency of the armature assembly, which is easy to cause the servo valve to whistle. At present, most of the
research on the cavitation of the deflector jet amplifier is at the simulation level, and there is a lack of 1:1 flow
field visualization research and verification of the real flow channel. In this paper, a visualization device of the
actual size and material of the deflector jet amplifier is designed, using optical glass as the visual observation
window. Through the numerical simulation of the flow field and the comparative study of visual experiments, the
position, intensity and frequency of cavitation under different inlet pressures are obtained. The relationship
between cavitation intensity and inlet pressure at different positions was quantitatively analyzed, and the
mechanism of cavitation was revealed. The results show that the cavitation appear on both sides of the receiving
cavity and the V-shaped groove area, and the higher the pressure, the greater the strength of the cavitation. The
cavitation frequency obtained by the numerical simulation and visualization experiment is at 2500-4000Hz, which
verifies the accuracy of the numerical simulation and is consistent with the whistling frequency of the servo valve.
Keywords: Deflector jet hydraulic amplifier; Cavitation; Visualization; Numerical simulation
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Fig.3 Working principle of deflected jet servo valve
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Fig.4 Schematic diagram of the structure of a deflected jet
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the flow field for the visualization flow  field
test piece cross-section
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