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Korszerű áramlástani méréstechnikákKorszerKorszerűű ááramlramláástani mstani méérrééstechnikstechnikáákk

LDA     Laser Doppler Anemometer (velocity vector component(s), Reynolds-
stresses, turbulent characteristics)

PDA     Phase Doppler Anemometer (velocity vector component(s), Re-stresses, 
turbulent characteristics and also particle diameter)

PIV       Particle Image Velocimetry (2D/3D velocity vector field, Re-stresses, turb.  
characteristics)

PTV(S) Particle Tracking Velocimetry and Sizing (2D velocity vector component(s), 
Re-stresses, turbulent characteristics and also particle diameter,size)

Measurements perfomed at the Von Kármán Institute for Fluid Dynamics
(BELGIUM) in course of a Diploma Course 1999-2000

LDA     LDA     LaserLaser Doppler Doppler AnemometerAnemometer ((velocityvelocity vectorvector componentcomponent(s), (s), ReynoldsReynolds--
stressesstresses, , turbulentturbulent characteristicscharacteristics))

PDA     PDA     PhasePhase Doppler Doppler AnemometerAnemometer ((velocityvelocity vectorvector componentcomponent(s), (s), ReRe--stressesstresses, , 
turbulentturbulent characteristicscharacteristics andand alsoalso particleparticle diameterdiameter))

PIV       PIV       ParticleParticle Image Velocimetry (2D/3D Image Velocimetry (2D/3D velocityvelocity vectorvector fieldfield, , ReRe--stressesstresses, , turbturb.  .  
characteristicscharacteristics))

PTV(S) PTV(S) ParticleParticle TrackingTracking Velocimetry Velocimetry andand SizingSizing (2D (2D velocityvelocity vectorvector componentcomponent(s), (s), 
ReRe--stressesstresses, , turbulentturbulent characteristicscharacteristics andand alsoalso particleparticle diameterdiameter,,sizesize))

MeasurementsMeasurements perfomedperfomed atat thethe Von KVon Káármrmáán n InstituteInstitute forfor Fluid Fluid DynamicsDynamics
(BELGIUM) (BELGIUM) inin coursecourse ofof a Diploma a Diploma CourseCourse 19991999--20002000
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Set-up
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1   L-6 Wind Tunnel
2   Smoke Generators
3   Smoke Suction Unit
4   Wing Profiles for Smoke Injection
5   Power Supply for the Spray
6   Spray Nozzle
7   Honeycombs
8   Water Tank
9   Blowers

10   Screens + Foam Sheets
11   Test Section
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Particle Image Velocimetry PIV

CCDCCD
imageimage 12801280××768 pixel (768 pixel (≈≈ 8585××50 mm)50 mm)

Nd:YAGNd:YAG impulseimpulse llasaserer /6W/6W, 0, 0--20 Hz20 Hz//
3D p3D poositioningsitioning
SensiCamSensiCam imagingimaging softwaresoftware

Particle Tracking Velocimetry
and Sizing - PTV(S)
ForFor twotwo--phasephase flowflow

PhasePhase discriminatigdiscriminatig byby image image sizesize(d(doilsmokeoilsmoke ««
ddwaterwater dropletdroplet))

DataData processingprocessing::
MatlabMatlab, , TecPlotTecPlot, Excel, Excel, , etcetc..
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Flow
visualization
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PIV
Particle Image 

Velocimetry 
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LLaseraser DDoppleroppler AnemometerAnemometer

ProbeProbe volumevolume: : laserlaser beamsbeams crossingcrossing: : ellipsoidellipsoid
TreacerTreacer / / seedingseeding problematicproblematic

Ux =  df · fD

Fringe distance

C =
λ
θ2 2sin /df 2 sin(ϑ/2)

dfϑ

λ

λ wavelength of the laser light
ϑ 

fD Doppler-frequency

Ux

t

signal

time


