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Problems of water entry and exit are reviewed. Simplified mathematical models are presented for 
inertia-dominated regimes with large accelerations of flows. The study is motivated by problems of 
ship slamming, violent sloshing, steep wave impact, liquid drop impact, and some problems of 
biology. The models and their analysis are complicated because the flow and body motion, as well as 
the contact area between the liquid and the body surface, are unknown and should be determined 
at the same time as the solution of a mixed boundary-value problem. 

The problems of water impact are well understood at present from physical point of view. However, 
water exit problems are still under investigation. There is no well accepted model of water exit. A 
recently published linearized model of water exit will be presented. Gravity, surface tension, 
viscosity of the fluid and the body shape are neglected in the model. There are still many open 
questions about this model. In particular, a local flow near the moving contact line is still unclear. 
Application of the water exit problem to aircraft ditching and cat lapping will be discussed. 

Dynamics of high-speed vessels and aircraft ditching on the water surface, where the wetted part of 
the hull is streamlined and the hull is elongated in the direction of the motion are studied with the 
2D+T approach. The linearized exit model is generalized to sections of varying in time shapes. 
Theoretical predictions are compared with the numerical results obtained by solving the Navier-
Stokes equations. It is shown that the developed entry/exit model well predicts the distribution of 
the sectional forces along the wetted part of the moving elongated and smooth body. 

This work was performed and the results were obtained in close cooperation with Tatyana 
Khabakhpasheva, University of East Anglia, UK, Kevin Maki, University of Michigan, USA, and Javier 
Rodriguez-Rodriguez, Universidad Carlos III de Madrid, Spain. 

 


