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Abstract 
Laboratory measurements of velocity fields and void fraction under plunging and spilling breaking 
waves are presented.  Modified particle image velocimetry (PIV) was used to quantify the flow 
kinematics and turbulence while fiber optic reflectometer (FOR) was used to quantify the breaking-
induced air entrainment inside the aerated region of the breakers.  The mass flux, momentum flux, 
kinetic energy, potential energy, and energy dissipation were computed and compared with and without 
the void fraction being accounted for. The results show that all the mean and turbulence properties 
related to the air-water mixture are considerably overestimated unless void fraction is accounted for.  
Bubble-size distributions are also determined based on combined measurements of velocity and bubble 
residence time.  Some kinematic and dynamic properties of the breakers are discussed and compared, 
and so as applicability of the equipartition assumption before and during the breaking process. 
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