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Abstract The presentation covers the more recentfrom a Lagrangian description of the flow field,chuas
developments in the field of 3D particle image eelo provided by particle- tracking approaches.
metry and particle tracking for fluid mechanics esp
mental investigation. The attention is focused be t
working principle of advanced data acquisition @nac-
essing techniques, both for time-resolved and stahd
double-frame PIV images. The most recent applioatio
of these techniques are presented together witltertur
challenges and perspective.

Particular attention is devoted to Tomographic PIV
(Elsinga et al 2006) which, given its capabilityprovid-
ing instantaneous 3D velocity fields with a relativ
high spatial resolution, candidates as a powedal to A
investigate complex fluid dynamic problems suchuas
bulence and transition. 0.06k

A novelty aspect of Tomo-PIV, with respect to the
planar and stereo techniques, is the tomograpleienre
struction of the particle-tracers distribution ihet 3D
space from the camera images. The accuracy ofethe r
construction directly affects the quality of theloaty
measurement and depends strongly on the seedirg den g 0.04}
sity. The under-determined nature of the reconstmc -
problem results in spurious intensity peakghot
particles) in the reconstructed object, which have a det-
rimental effect on the measured velocity gradients
(Elsinga et al 2011).

Since the introduction of the technique, severahme 0:02f¢
ods have been developed aimed to increase theaagcur
and spatial resolution of Tomo-PIV, targeting batie
reconstruction and the cross-correlation step.

Among these techniques, a number of studies focused
on the possibility of exploiting time-resolved oruki- Figurel. Left: water flow over periodic hill (Re=8000). Particle
pulsed acquisition in order to increase the acguodthe tracks reconstructed over 600 time instants using the Shake-
reconstruction of instantaneous recordings (Motion the-Poxalgorithm (Schanz et al 2013). Right: turbulent jet flow
Tracking Enhancement, MTE, Novara et al 2010, Adap- 2t R6=5000. Pressure iso-surfaces obtained by particle
tive-MLOS, Atkinson et al 2010). reconstruction and t;cglggamgoz%(lg)m-SD-PTv, Novara

Furthermore, the availability of time-resolved fxet '
fields opened to the possibility of adopting hybaido-
rithms making use of particle reconstruction amgking 1. Atkinson CH, Buchmann N, Stanislas M and Soria01(, Adap-
(Novara and Scarano 2013) and flid parcel rajgclo {18 MLOS SUART moroves scciacy onornhic PRoto)
reconstruction (Lynch and Scarano 2014). Recemtly, » Eisinga GE, Scarano F, Wieneke B and van Oudheuf¥n
particle-based tracking method has been introduned (2005), Tomographic particle image velocimetry, @ih Symp.
Schanz et al 2013, which avoids the voxel-basederep PIV, Pasadena, USA.
sentation of 30 objects, largely improving the cangp % EBne O Weseruee) ) Seane £ an Novremion e
tional time for 3D measurements and providing aatur Exp. Fluids, 50:825-838.
particle trajectory reconstruction over long seqasn 4. Lynch KP and Scarano F (2014) Material acceleratistimation

The availability of particle tracks in 3D at higher by four-pulse tomo-PIV, Meas. Sci. Technol., 084005
seeding densiy that previously available (30-PWidas - N5es NG, rien 1, snd Favenioniu (4320 Paricecn
et al 1993) is of particular interest when theantine- 6 Novara M and Scarano F (2013) A particle-trackipgraach for
ous measurement of 3D pressure fields is concetned. accurate material derivative measurements with tpaphic PIV,
fact, the possibility of employing a non-intrusitech- . Exp. Fluids, 54:1584.

; : : : Novara M, Batenburg KJ and Scarano F (2010), Motianking-
nigue for pressure measurement is of high inteforsa enhanced MART for fomographic PIV, Meas. Sci. Tethn

P-p, [Pa]

20
‘ 15
= 10

‘*‘ 5
0
-5
-10
-156
-20
-25
-30

0.01

e
Oy

X[m]

References

wide range of applications, from air transport eyst to 21:035401.
wind energy. The accuracy of the pressure gradistit 8. Schanz D, Schroeder A, Gesemann S, Michaelis D/irdeke B
mation from PIV data is directly related to the eral (2013) Shake-The-Box: a highly efficient and actairdomo-

graphic Particle Tracking Velocimetry (TOMO-PTV) thed us-
ing prediction of particle position, 0nt. Symp. on PIV, Delft,
The Netherlands.

derivative calculation, which can be directly infmt



