PIV of convective complex flows
driven by thermoelectric heat fluxes
J.M. Redondo, J.M. Sanchez *, J. Tellez , T. Vila
Departament Fisica Aplicada, Universitat Politecnica de Catalunya, Spain.
* BEROTZA, Noain-Eskirotz, Navarra, Spain.
redondo@fa.upc.edu

Abstract
Experimental results on mixing occurring at a convective driven
or a overturning density gradient due to gravitational acceleration are
analyzed considering the velocity field of the process. We present
a thermoelectric driven heating and cooling experimental device in
order to investigate the different motions between two dimensional
convection in an enclosure and the 3 D complex flows. The size of the
enclosure is of 0.2 x 0.2 x 0.1 m and the heat sources or sinks (two
in facing walls) can be regulated both in power and sign (Redondo
1992). The thermal convective driven flows are generated by Seebeck
and Peltier effects [1] in 4 wall extended positions of 0.05 x 0.05 cm
each. The parameter range of convective cell array varies strongly
with the Topology of the Boundary conditions. At present side heat
fluxes are considered and estimated as a function of Rayleigh, Peclet
and Nusselt numbers, but the tilting possibilities of the BEROTZA
built experimental device also allow to heat/cool at top and bottom
at different angles. (Redondo and Garriga 1995, Redondo et al.1992))
Visualizations are performed by PIV, Particle tracking and shadowgraph.
The experimental configuration can also be modified with a stratified solute or heat initial conditions consisting on stable or a marginally
unstable two layer system held by a (heat-solute) [2] density interface
which may be used to quantify the entrainment, the mixing efficiency,
different types of dominant instability and the topological aspects of
the turbulent cascades detected both horizontally and vertically [3,4].
Convective turbulence in a rotating stratified system is also measured with tracers (Kalliroscope), using PIV as well as with sonic

velocimetry determining the dominant spectra as i Redondo and Garriga(1995)[5]. Observations of the horizontal and vertical velocity energy spectra as well as the structure functions are used to estimate
local mixedness, entrainment and intermittency [6-9]
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