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FishPath.. The origin
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FishPath:

Turbulent eddies to create paths for safe downstream migration
for salmonids and eel past hydropower intakes



MAIN PARTNERS
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Main goal

Guidance Systems

Source: Beck (2020)
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Main goal

Eddies-based behavioural fish Guidance Systems (EGS)
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Project structure (4WP)

* WP1- Links between turbulent eddies and fish behaviour
 WP2- Innovative design of guidance structure

 WP3- Guidance efficiency

* WP4- Design guidelines for guidance structure



Why turbulent eddies?



Background
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Eddies characteristics

) NINA

(both dimensional and non-dimensional)
# Turbulent kinetic energy

»Reynolds shear stress

#=Vorticity

#Axis of eddy rotation
»Direction of dominant fluctuation
»Eddy length scale

Reynolds number

Eddy diameter

Periodicity
Orientation

» Prediclability

Scale
-
-

#Energy spectra

Intensity
= Turbulence intensity

IPOS. A method for organizing and discussing the

various ( Lacey et al 2012)
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FishPath:

Turbulent eddies to create paths for safe downstream migration
for salmonids and eel past hydropower intakes




Project structure (4WP)

- WP1- Links between turbulent eddies and fish behaviour
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EDDIES - single elements :
vy
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EDDIES - single elements :
vy

Vertical
Eddies

Horizontal
Eddies

Streamwise
Eddies
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EDDIES - single elements :
vy
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Single elements

Delta wing
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CFD modelling of the flow field for
different elements (OpenFOAM) /

Two campaigns of life-fish tests (Spring
2022 and 2023 — salmon smolts)
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CFD Modelling and validation

CFD
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ADV

Literature

J. Flid Mech. (2006),sol. 569, pp. 185-207.  © 2006 Cambridge University Press 185
doi-10.1017/S0022112006002606  Printed in the United Kingdom
A combined direct numerical simulation-particle
image velocimetry study of the turbulent
near wake

By S. DONG', G. E. KARNIADAKIS', A. EKMEKCE
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FiGURe 2. Contours of normalized mean spanwise vorticity at Re=10000: (a) PIV;
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Life-fish experiments %24z
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Live-fish test experiments:
WZ.\117)74 FISHCONSULTING

Laboratory of Hydraulics GmbH
Hydrology and Glaciology
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Fish tracking (Trex)
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Fish seem to be guided by eddies! ST Guiding

efficiency
SLV2 74 % (20)
DWLV2 41 % (11)

___________________________________________________________________________________________________

100
200
300
400

i
=)
o
]
o
=
o
-
o

channel width [pixel]

0 250 500 750 1000 1250 1500 L7550 2000
channel length [pixel]

WWW.Nnina.no k=




Live-fish tests with single elements

Salmon smolt (March 2023)
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MORE INFORMATION ON THE PROJECT:

Webpage: FishPath (nina.no)
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i About FishPath

i Partners

Rarszrchers seek to Lse furbulant a35es i the rler to safels fuisk selman and sels pest Apssswar planes

FishPath

Main partners:

Turbulent eddies to create paths for safe downstream migration for
salmonids and eel past hydropower intakes
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https://www.nina.no/fishpath

Thank you for your attention!
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