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Nozzle Inner Cavitation Flow Characteristics of Non-normal Fuel
Based on High Pressure Injection Condition

Liu Qi' Ouyang Guangyao' Yang Kun' Sun Yupeng’
(1. Academy of Power Engineering, Naval University of Engineering, Wuhan 430033, China
2. Dalian Navy Area Equipment Maintenance Supervisor Room , Dalian 116041, China)

Abstract: In order to improve the breakup condition of oil beams and increase their initial turbulent
kinetic energy at the exit of the nozzle, the high injection pressure of 180 MPa was used. The changing
relationship between the physical properties of the non-normal fuel and the pressure under the influence of
the high pressure injection was derived. The spraying flash photography test bench based on the high
pressure constant vessel was set up. The three-dimensional CFD model of nozzle inner flow field was
established on software AVL FIRE. The simulation model was modified according to the spraying test
results. The three-dimensional flow state and cavitation flow characteristics of nozzle inner gas-liquid two-
phase flow field were analyzed. The results show that when the temperature is constant, the density, the
speed of sound and the bulk modulus of fuel increase with the ascent of pressure, the change of these
physical parameters of non normal fuel is beneficial to the production of cavitation gas and enhance the
cavitation effect; increasing the fuel injection back pressure restrains the flow of cavitation gas and fuel,
so the cavitation effect is weakened; with the increase of nozzle diameter, the high speed region of fuel
becomes more extensive and the cavitation effect becomes more prominent. The increase of the injection
angle also helps to enhance the cavitation effect, but the effect is not obvious due to the limitation of the
structure form. So the reasonable matching relationship between the nozzle diameter and injection angle is
helpful to improve the initial turbulent kinetic energy intensity at the outlet of the nozzle, and obtain a
better jet state.

Key words: diesel engine; nozzle; high pressure injection; cavitation effect; flow characteristics
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Fig.8 Velocity contrast of normal fuel and non-normal fuel
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