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Spray characteristics of non-normal fuel in-cylinder under
condition of super-high pressure injection

LIU Qi', LIU Yunsheng', CHEN Xinzhuan', HUO Baiqi', OUYANG Guangyao®

(1. N0.92942 Unit of the Chinese People’s Liberation Army, Beijing 100161, China;
2. College of Power Engineering, Navy University of Engineering, Wuhan 430033, China)

Abstract: In order to study the atomization characteristics of non-normal fuel in-cylinder under the condition of
super-high pressure injection, the relationship between physical properties of non-normal fuel and pressure was analyzed.
Visual spray flash photography test bench was set up. Three-dimensional numerical simulation of spraying process was
completed on AVL FIRE software platform. The accuracy of the simulation model was verified by the experimental
results of spray development. The influences of injection back pressures and nozzle diameters on atomization
characteristics were studied. The results show that under the condition of super-high pressure injection, the increase of
fuel density, sound velocity and elasticity modulus is good for the oil beams to obtain a better jet state at the outlet of
nozzle, which further improves the quality of atomization. With the increase of injection back pressure, energy exchange
between the oil beams and air becomes more intense, which enhances the jets disturbance and catalyzes the secondary
broken of oil droplet. With the increase of nozzle diameter, initial turbulent kinetic energy of oil beams increases, which
is helpful for the diffusion development of gaseous fuel to the surrounding and the bottom of combustion chamber.

Key words: diesel engine; super-high pressure; spray characteristics; flash photography; physical parameter
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Fig. 4 Postprocessing of spray image
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