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through top and bottom porous planes (in the interstitial
space between the inlet tubes). The measurements reported
here are performed in a stagnation configuration: 16 opposed
pairs of impinging jets produce a zero-mean-velocity plane
in the centre of the PaSR. The flow rate can be varied to
realize local Reynolds numbers, ReT, based on the Taylor
microscale that range from 60 to almost 1000 in the most
turbulent regions of the PaSR interior.

Simultaneous PIV and PLIF on acetone measurements
are performed in a stationary, nearly homogeneous and
nearly isotropic flow and mixing configuration. Such a
configuration can be approached by a Partially Stirred
Reactor.
The main focus of this work is to provide an estimation
of the mean dissipation rate of both the kinetic energy ε ,

ε Z . Experimental
determination of these small-scale quantities is a cmcial
problem since it directly depends on the ability to solve the
smallest scales of both the flow and the mixing.
Such quantities have already been determined with good
reliability by one-point technique measurements. However,
turbulent mixing studies need to provide simultaneous
planar characterisation of both the scalar field and the
velocity field. PIV and PUP techniques have thus to be
evaluated from their capability to determine the smallest
scales of the flow/mixing fields.
Different methods are tested to determine the mean
dissipation rates. The finite differences methods (assuming
isotropy or homogeneity) are computed from the smallest
increment which is available. They thus depend strongly on
the capability of PIV /PLIF techniques to solve the smallest
scales. Second-order structure functions are so called inertial
methods since the evaluation of the mean value of the
dissipation rate is obtained by extrapolation of the inertial
scales to the smallest scales. Large scales methods are also
available and enable to achieve an estimation of the mean
dissipation rates from exact budget equations of either
kinetic energy or scalar variance.
The main conclusion of our work is that the PIV and
PUP methods allows for small-scales quantities to be
determined within a reasonable approximation (20%).
and the passive scalar fluctuations

Fig. 1 Experimental set-up

1. Experimental set-up
The facility is a Partially Stirred Reactor (PaSR) that
operates over a range of conditions, presently with
non-reacting flows (Fig. 1). It consists of a rectangular
parallelepiped (110×110×60 mm3) equipped with quartz
Suprasil windows (100×80 mm2) in which turbulent flow
sustained by injection through top-bottom arrays of jets and
exhaust through porous top-bottom planes, and the resulting
mixing are studied. Two different fluids: air, noted Z = 0,
and air seeded with acetone, noted Z = 1, are continuously
injected into the reactor, with matched flow rates, through 32
jets (10 mm inner diameter), located on two opposite
(top-bottom) planes. The scalar investigated in this study is
the (dimensionless) mixture fraction field, Z(x,t). Outflow is

Fig. 2 Interstitial measurement plane
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