
 

Validation of the SPH method applied to aircraft ditching 

M. de Leffe*, F. Sarret*, A. Bannier* and L. Chiron* 

* 
Nextflow Software 

Ecole Centrale Nantes, IM3 building 

1, rue de la Noë, CS 32113, 44321 Nantes, Cedex 3, France 

e-mail: matthieu.de-leffe@nextflow-software.com, web page: https://www.nextflow-software.com 

 

ABSTRACT 

In this paper, the high-speed water entry of an aircraft shape is investigated with the Smoothed Particle 

Hydrodynamics (SPH) numerical method. Within the SMAES-FP7 project, the high-speed water entry 

of flat and single-curvature shapes have been experimented (cf. Iafrati et al. [2]). Within the SARAH-

H2020 project, shapes with double curvature are experimented (cf. Iafrati et al. [3]). This valuable 

experimental database is essential to validate numerical methods for aircraft ditching applications. 

The study carried out in this paper assesses the ability of an advanced SPH model (cf. Oger et al. [1]) 

to accurately simulate such flow. Comparison between SPH numerical results and experimental 

measurements are provided. Further analysis shed light on the numerous phenomena involved during 

the ditching impact: generation of high-speed water jets, wetting / de-wetting of the specimen, suction 

effect, occurrence of cavitation and / or ventilation. 

Experimental runs with deformable specimens have also been conducted during the test campaign (cf. 

Iafrati et al. [3]). The Fluid-Structure Interaction (FSI) capabilities of the SPH method, when coupled 

with an FEM solver, is also demonstrated by comparison with experimental measurements. Such 

numerical capability allows a detailed investigation into the risk of structural damage due to the water 

impact. 

  

Local pressure comparison between SPH-based simulation and experimental measurement on the high-speed water entry of 

a double curvature shape 
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