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ARTICLE INFORMATION ABSTRACT

Original Research Paper Air entrainment in liquids via a fluid jet, is a complex phenomenon that has important

Received 23 February 2015 applications in industry and the environment. The impact of a vertical laminar water jet

Accepted 12 April 2015

Available Online 09 May 2015 translating over the quiescent pool of water at constant velocity was studied empirically, and the

penetration depth as well as distribution of the bubbles formed by this jet was measured for both

fresh and sea water with two different optical methods. This experiment was conducted at

Keywords: . . . . - .

,:|J?gjet different flow rates (corresponding to different vertical velocities). In each case, the jet was
Bubble measurement moved at different horizontal velocities relative to the pool surface. As the jet started its
Penetration depth horizontal translation, air began entering the pool from the bottom of the point of impact. Bubbles

High- Speed imaging

v penetration depth was measured through a high-speed imaging technique, and pulse

shadowgraphy was used for measuring the bubbles distribution. Increasing the vertical velocity of
the jet while simultaneously decreasing the horizontal velocity of the same led to increased
bubble penetration depths, and similar results were obtained for fresh water and sea water. This
result was obtained in spite of the fact that the number and size of the bubbles formed in sea
water were dramatically different from those formed in fresh water. Moreover, the significant role
of buoyant forces in the distribution of the bubbles was obvious. The penetration depth and
distribution of the bubbles were measured and reported for various jets with different diameters
at different vertical and horizontal velocities.
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