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Measurement of water and wave impact loads on a hydrofoil 

Abstract 

Water impact problems from the naval and aeronautical industry have motivated a lot of research in 

the last century. The first water impact models were proposed by von Karman and Wagner in order 

to model the hydrodynamic loads on seaplanes during landing on water. Since then, water impact 

research has been mainly driven by naval oriented applications, but lately safety concerns with 

emergency landing on water (ditching) have motivated significant research efforts on water impact 

problems with high horizontal speed.  

This seminar will focus on the measurement of water impact loads on a generic NACA0028 profile 

at moderate vertical speed and small horizontal speed. In terms of modelling, this problem raises 

several challenges due to the asymmetry of the body, the apparition of “smooth” separation at the 

leading edge and “abrupt” separation at the trailing edge, the effect of gravity and more generally 

the modelling of a wave impact (v.s. impact on calm water). An experimental campaign has been 

conducted to validate a semi-analytical model of water impact which was developed recently by 

Hascoët et al. 2019 in order to model such impacts. It featured both water impacts on calm water at 

imposed vertical velocity and wave impacts on a fixed hydrofoil in order to demonstrate the 

equivalence between a wave impact and a water impact on calm water with an angle of incidence 

similar to the slope of the free surface at the point of first contact with the hydrofoil during a wave 

impact. Comparisons with high fidelity numerical simulations conducted with standard CFD tools 

will also be presented. Finally, ongoing work on vibration induced noise reduction techniques and 

on high-resolution wave-field measurement techniques (e.g. stereo-video) will be reviewed. 

Mercoledì 28 Settembre 2022, ore 11:00, 

Modalità mista in presenza in Sala Conferenze, via Vito Volterra 62, Palazzina B 

Online su teams al seguente link:  

https://teams.microsoft.com/l/meetup-

join/19%3ameeting_ODliM2MzOGItMjFmMi00ZmUyLWFkMjQtNmQyMTRkZTY5YTY2%40t

hread.v2/0?context=%7b%22Tid%22%3a%22ffb4df68-f464-458c-a546-

00fb3af66f6a%22%2c%22Oid%22%3a%22744cd563-f027-4bba-8ec7-

26073acd0751%22%7d 

Info: Giovanni Bernardini, e-mail: giovanni.bernardini@uniroma3.it 
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