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EFFECT OF INFLOW CONDITION ON AIR ENTRAINMENT
CHARACTERISTICS IN HYDRAULIC JUMP
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The hydraulic jump is characterized by air entrainment and strong turbulence in the surface roller.
However, little information is available on the air entrainment and the velocity field in hydraulic jumps.
This paper presents the effect of inflow conditions on air entrainment in hydraulic jumps. It was found
experimentally that the values of air-concentration ratio for a jump with a fully developed inflow
condition are larger than those for jumps with a partially developed and an undeveloped inflow
condition under given inflow Froude number and Reynolds number. Further, for jumps with the
undeveloped and the partially developed inflows, jets entering the jumps are similar to the wall jet.
While, for jump with the fully developed inflow, a jet entering the jump is lifted upward in a short
distance, which is considered as the buoyancy effect of air bubbles.

Key Words : Hydraulic jump, inflow condition, supercritical flow, boundary layer development,
air entrainment, air-concentration ratio
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