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Context Methodology

Hydrofoils are subjected to flow induced Hydrodynamic tunnel
vibrations. P Up=3.0to 5.5 m/s
Solf Re = 2.40 x 10° to 4.40 x 10°

—> Structural fatigue + acoustic noise Incidence = 0°

If vortex shedding frequency = natural Passive Shunt Laser Vibrometry + TR-PIV + POD
frequency.
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Impact on the wake at twisting resonance, Uy = 4.4 m/s

Turbulent Kinetic Energy (TKE) Modes dominant frequencies
60 — 800 o
N — o
—go | @ Noshunt — Modes 1 and 2 : High TKE T B No shunt o — f, =282 Hz : twisting frequency,
w S Shunt >600 - M shunt Karman modes.
X~ 40
— 351341 359 3539 -
T30 — Modes 3 and 4 : Low TKE 3 400
Sl ] 282 262 282 282 — 2 x f, =564 Hz : Harmonic of
O “= 200 f b
X 10 s s i = Weak impact of shunt on TKE | = twisting frequency.
0 S o 9
! ? 3 ! 1 2 3 4 — 2 x f3 =641 Hz : Harmonic of
Mode number [-] Mode number [-] bendine f
POD modes percentage of total TKE. POD modes dominant frequencies. ending frequency.
POD spatial modes, without shunt POD spatial modes, with shunt
— 2 b | | | | | ‘ Mbde 1 200__ 2 | | Mbde 2 200_ - 2 I IIM(I)de 1 ZOOT 2 . -
= o e i s ok Lo T 15 o w0 % om — Modes 1 and 2 : Karman type coherent
>\-_2_ - _205 n e -200D ;:_2 200 -2 structures, no alteration by the shunt.
0 2 4 6 8 0 2 4 o6 8 0O 2 4 6 8
: X/D pe o :
R X/ '[ ] | 3 —> Modification of spatial modes 3 and 4
ok B 200~ 2 [ § 200 - | 2 Hode 31§ 200 2 by the shunt.
o O:fssasc-sr, . 110 S OMERSRo . . 0 Y. JoOm@ 0 e 0
>\_ i G B > | S L i ..>,: R ST > |
-2 200 -2} 1§-200 2F 14200 20
0 2 4 6 8 0 2 4 6 8 0 2 4 6 8 0 2 4 6 8
X/D [-] X/D [-] X/D [-] X/D [-]

(x,y) cartography of vorticity at Uy = 4.4 m/s, without shunt.| (x,y) cartography of vorticity at Uy = 4.4 m/s, with shunt.
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