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Theoretical Modeling of Liquid Sheet Shape Formed
by Oblique Jet Impinging onto Wall
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Abstract: The oblique jet impinging on the wall has a wide range of applications in the field of liquid film
cooling in the combustion and atomization of spark injector. In order to study the basic shape, liquid sheet size
and the boundary of the liquid sheet formed by the oblique jet impinging on the wall, theoretical modeling studies
were carried out. By establishing conservation equations at the boundary of the liquid sheet and the expression of
the thickness and velocity distribution of the liquid sheet on the wall, theoretical method for solving the shape and
boundary of the liquid sheet formed by the oblique jet impinging on the wall was established. The comparison be-
tween the calculation results of the model and the experimental results in the literature shows that the established
model can accurately reflect the basic shape of the liquid sheet on the wall. The calculation results show that the
liquid sheet spreading area increases with the jet velocity and the jet diameter. When the angle between the jet
and the wall increases, the change in the flow distribution causes the liquid sheet length to decrease and the
width to increase. The model calculation results can qualitatively reflect that the liquid film boundary becomes
smaller with increasing contact angle.
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