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Abstract : In this paper a numerical study was performed for the effect of the wall curvature on the behaviors of fuel
sprays impinging on the concave Surface. Actually, in the real diesel engines, a piston head has a curved shape for the
purpose of the controlling the movement of fuel droplets and the mixture formation. For past decades, although many
experimental and numerical works had been performed on the spray/wall impingement phenomena, the curvature effect
of impinged wall was rarely investigated. The wall curvature affects on the behaviors of the secondary droplets
generated by impingement and the concave wall obstructs the droplets to advance from the impinging site to cutward.
In present study, the simulation code was validated for the flat surface case and three cases of the different curvature
were calculated and compared with the flat surface case for several parameters, such as the spray radius, the spray
height and the position of vortex center of gas phase. The simulation results showed that the radial advance of the wall
spray and the vortex is decreased with increasing the curvature. It was concluded that the curvature of the impinged wall
significantly affects the behaviors of both the gas-phase and the droplet-phase.

Key words : Impinging spray(Z=%4), Wall curvature( H 27-&), Wall jet vortex(B} A E H &l *), Splash(=Z
) A, Vortex center( 2. 8] A F4)

Nomenclature £ : dissipation rate of turbulent kinetic energy
k : turbulent kinetic energy r * diffusion coefficient .
Oh  : Ohnesorge number H + dynamic viscosity, N - s/m
R - radius of curved wall. m 4 : kinematic viscosity, m’/s
Re : Reynolds number g : void fraction
. 3
t : time, s P : density, kg/m
uv,w :velocity components, m/s g : surface tension, N/m
u' v w' : fluctuation velocity components, m/s
We : Weber number Subscipts
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A
d : droplet
f : liquid film
g : gas phase
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