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1. 1argets

m) evaluation of cavitation aggressiveness

m) characterization _ _ _
experimental and numerical studies

m) prediction model
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Il.a - Physical Scenario

Mechanism : Pressure Wave
[Fujikawa and Akamatsu, 80 ; Tomita and Shima, 89/
[Avellan and Farhat, 89 ; Fortes-Patella, 94]

= amplitude ~ 1GPa => celerity: 1500 m/s — 2000 m/s

=> duration: 10 ns up to 1 us

=> indentation size: R~100 um ; h~1 to 10 um

=> collapses of vapour structures:

spherical bubbles [Vogel et al., 89 ;
vortex Ward et al., 90]

microjet [Phillip et al., 95]
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lll.a - Flow Aggressiveness

* numerical calculation of unsteady cavitating flows : « IZ »
(developed with the support of the French Space Agency CNES)
e 2D approach : hydrofoil geometry
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I1.b — Physical Modelling: Barotropic Approach

RANS equations : * Finite volume method :
‘mass : curvilinear orthogonal staggered
op/ot+ divpU=0
meshes
‘momentum :
pdU/dt=-V P+ V7 * implicit method :
SIMPLE algorithm

Turbulence model : modified k-¢
(Cu reduced when 0 <o <1)




lll.c - Flow Aggressiveness Potential Power (Ppotmat
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IV.a — Pressure Wave Power &, ..M

waves

[Challier et al., 2000 ; Fortes-Patella et al., 1999]

1bble dynamics: Keller’s Model [Prosperetti and Lezzi, 86]
fluid compressibility - viscous effects - surface tens
- adiabatic non-condensable gas - thermal effects are not taken into accot

essure Wave:

* Tait equation [Cole, 48]

» 1s'tvelocity potential approximation [Fujikawa and Akamatsu, 80]

=) simulation code: P, P, R, — P(r,t), ot, R(t), E
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IV.Db — Pressure Ywave simulation

'Dimensional Pressure Signal

stic Energy Approach:
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IV.c — Collapse Efficiency n*
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] Pressure wave characteristics :P~0.6 GPa;dt~30ns;L~0.1n
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mprovements:

 spherical bubbles collapses: simple model
 modelling of the influence of air contents

 evaluation of the vapour structures distance to the wall (e_agr)

Jriginality:

proposition and exploitation of a complete physical scenario:
cavitating flow = material

energetical approach: experimental and numerical study
numerical simulation of the pressure wave/material interaction

test methodology (EDF), analysis and treatment procedure [Choffat e



w i1 Wi OP\IVEI'\IO

r

Complete prediction model based on simulations
II‘{ Application to different geometries and materials

Tool for design, maintenance and monitoring

\

10delling:

development of mass loss model

validation and improvement of proposed physical models
application : ship propellers, Diesel injectors, pumps

development of a 3D simulation code
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Mesure de vitesse de A 261 mm

référence
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k-¢ RNG model
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Time evolution
of the cavity length.
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Flow Aggressiveness
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ydrofoil in a channel , numerical simulation)

* PomAS o 2,105 (0.5 p V?)

(hydrofoil « non-confined » , simulation)

*P,ot™YAS o« 4.10* (0.5 p V3)
(hydrofoil with oscillating angle of attack)

* Poot™/AS (MODULAB) « 3.10° (0.5 p V?)
(MODULAB , experimental results)
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