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Introduction

Energydissipationdownstreamof hydraulicstructures usingjets

https://lwww.tecnoplano.pt/sistemade-energia/aproveitamentehidroelectricedo-douro-internacionat /https://en.wikipedia.org/wiki/Picote_Dam

barragemdo-picote/




Introduction

Energydissipationdownstreamof hydraulicstructures usingjets
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(a) scheme; (b) dam; (c); (d) ski jump; (e) Algueva dam.

(http://cnpgb.apambiente.pt/gr _barragens/gbportugal/Lista.htm : http://www.construir.pt/2009/09/25/edp -investe-250-me-em-picote -e-bemposta/ ;
http://picote.blogs.sapo.pt/arquivo/2005 11.html )
https://epod.usra.edu/blog/2013/05/alqueva-dam-portugal.html
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http://picote.blogs.sapo.pt/arquivo/2005_11.html
https://epod.usra.edu/blog/2013/05/alqueva-dam-portugal.html
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Physicamodel Steppedspilwwaywith a skibucketat the exit

Scalel:40 | 1 mhighand2.60 mlength| 26 steps,eachwith 3.75 cmheightand 10 cm long,.
Skibucketangle20°
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owpatternin the dissipationbasinat equilibrium
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owpatternin the dissipationbasinat equilibrium

Depositionbar
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At equilibriumt whenno changesare observedn the bed
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At equilibrium whenno changesare observedn the bed

Equilibriumtime: determinedby trial: run experimentuntil
no changesare observedin the bed.




Experimental Setup

Dissipatiorbasin

]

-.\{i7085LB

=998 kgri? Jn,=00sm
" =2650 kgrt®,
dsp =0.992 mm
dgs =1.75 mm
dgp =1.855 mm

' 4= 1.68.

* EleGomagnetic flowmeter s

h,=0.20 m
+ Canon EOS500D
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GeometrymeasurementsStructurefrom Motion [2,3,4]

Azimuthal
sweep

Longitudinal
sweep

Canon EOS500D + 50mm f1.7
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GeometrymeasurementsStructurefrom Motion [2,3,4]
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VelocitymeasurementsParticlelmageVelocimetry

ActionCameralurnigy(30fps)
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VelocitymeasurementsParticlelmageVelocimetry

ActionCameralurnigy(30fps)
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VelocitymeasurementsParticlelmageVelocimetry

Corr

y (pixel)

20 40 60 80
X (pixel)

PIV Software: MatPIV [6]
(128 x 128 pix to 32 x 32, 50% overlap)
Seeding styrofoam spheres(d50 = 3mm)
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VelocitymeasurementsParticlelmageVelocimetry
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iclelmageVelocimetry

VelocitymeasurementsPart
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VelocitymeasurementsParticlelmageVelocimetry
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VelocitymeasurementsParticlelmageVelocimetry
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X (m)

Signako noise ratiousedto filter
out PIWalues

If SNR < 1.¢aluesaredisregarded

Datawill be conditionallyaveraged
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VelocitymeasurementsParticlelmageVelocimetry

Discreteand sparse
setof tracers

Not enoughfor cross
correlation

SNR < 1.

PIVnot suitable.




y (m)
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VelocitymeasurementsParticleTrackingvelocimetry
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Workswell for low tracer densities 0.06
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VelocitymeasurementsParticleTrackingvelocimetry

Q:Howto dealwith the noise?
A:Lengthof trajectories

Onlyparticlestrackedin (at least) 10images
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Structurefrom Motion
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ParticleimageVelocimetry(PIV)
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ParticleTrackingvelocimetry(PTV)
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Results

ParticleTrackingvelocimetry(PTV) Binning

FromLagrangiarto EuleriarX
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ParticleTrackingvelocimetry(PTV); Binning(32 pix x 32pix)

FromLagrangiarto EuleriarX
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Results
ParticleTrackingvelocimetry(PTV); Binning(16 pixx 16pix)

FromLagrangiarto EuleriarX
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ParticleTrackingvelocimetry(PTV) Binning

FromLagrangiaro EuleriarX
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ParticlelmageVelocimetry& ParticleTrackingvelocimetry(Binned




