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We present measurements of dense fields of fluid particle () &
trajectories in homogeneous turbulenceRat, = 270 and
350 in a von Karman flow between two counter-rotating pro-
pellers. With the novel Lagrangian Particle Tracking (LPT)
algorithm Shake-The-Box, introduced and further devafope
by Schanz et al. (2016) [1], we are able to instantaneously | ={-/*
track up to 100.000 particles in a volume &f x 50 x 50 :
mm?,

The experiment was conducted in thée&itingen Turbu-
lence Faclity 3 (GTF3) von Karman Flow Apparatus at the [}
Max- Planck-Institute for Dynamics and Self-Organization |
(MPIDS). The setup (see Figure 1,a,b) consists of a cylin- |
drical tank of water (500mm diameter) with two counter-
rotating propellers at the top and at the bottom, generating
a von Karman flow with a homogeneous turbulent region
at the center. From earlier experiments [2], the expected
Kolmogorov length ig) ~100m at a propeller frequency of
0.5Hz. The Kolmogorov time is ~ 10ms, cf. a record-
ing frequency of 1.25kHz, which results in temporal over-
sampling by a factor of 12.5. Seeding patrticles (spheri-
cal, monodispersey=1.05g/cnd, 20um diameter) are illu-
minated by a fibre-coupled 150 W Nd:YAG high frequency
laser (IB Chronos 400 MM IC SHG) in a measurement vol-
ume of 50x50x15mrhat the center of the tank. Four CMOS
cameras (Phantom v640, 2560x1600 pixel, 12bit) equipped

with 100mm Zeiss macro lenses;16) and Scheimpflug Figure 1: (a) Experimental setup with tank and 4 cameras.

ad.apters record the particles #45° forward scattering. (b) Cut-out of a typical particle image at moderate seeding
Prisms attached to the tank guarantee the camera W'ndowsdensity. (c) Close-up of camera lenses, prisms, and illumi-

are perpendicular to the camera axes.
For a propeller frequency of 0.5Hz, 1000 time series of
200 time steps and 2000 time series of 40 time steps have

been recorded to obtain converged statistics of velocity an pean High-Performance Infrastructures in Turbulence (Eu-

acceleration, to compute the dissipation rate, the disipa HIT) consortium for the DTrack measurement campaign.

tensor, and statistics of the velocity gradient tensor, @ w We also thank both the technical staff of the MPIDS and
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ral correlation functions. For the analysis of pair andaetr campaign

dispersion, 40 time series of 14000 time steps (full camera
RAM) were recorded. A total amount of 40 TB particle
image data have been acquired.
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nated volume with particles.
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