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that plays a central role in the multi-stage transition between the
onset of DR and MDR. Specifically, we have observed that in the
low drag reduction (LDR) regime this region is confined to 100
wall units from the wall, while in high drag reduction (HDR) and
MDR regimes this region is enlarged to 200 or more wall units.
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Reverse transition from the turbulent towards the laminar flow
regime was investigated experimentally by progressively increas-
ing the pressure up to 400 Mpa in a fully developed pipe flow
operated with silicone oil as the working fluid. Using hot-wire
anemometry, it is shown indirectly that at low Reynolds numbers
a rapid increase in pressure modifies the turbulence dynamics ow-
ing to the processes which induce the effects caused by fluid com-
pressibility in the region very close to the wall. The experimen-
tal results confirm that under such circumstances, the traditional
mechanics responsible for self-maintenance of turbulence in wall-
bounded flows is altered in such way as to lead towards a state in
which turbulence can not persist any longer.
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Energy and helicity cascades in rotating turbulence
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The cascade processes in homogeneous stationary turbulence si-
multaneously excited by a helical force and affected by rotation
are considered. Numerical simulations at very large Reynolds
numbers are performed using the shell model based on decom-
position of helicity into eigenmodes. It is shown that the energy
spectrum forms two inertial ranges with “—2" and “-5/3” slopes.
Energy and helicity spectral fluxes keep constant with within these
well pronounced inertial ranges. The helicity is transferred as a
passive admixture, its dissipation appears at the same scales as the
energy, though the helicity transfer dynamics on the inertial range
are different on the large and small scales. We reconsider some
results about helical rotating turbulence obtained in DNS which
may be caused by limited spectral resolution.
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A non-frozen flow model for pressure space-time correla-
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Pressure space-time correlations are important to turbulence gen-
erated noise and flow-induced vibration. In this study, we numer-
ically calculate the pressure space-time correlations in turbulence
channel flows, and find that Taylor’s frozen-flow hypothesis is a
linear approximation to iso-correlation contours. Therefore, we
propose a non-frozen flow model for pressure space-time correla-
tions in turbulent shear flows. The model describes the preference
direction bending towards the time separation direction using the
convection velocity and acceleration. It is consist with space cor-
relation at vanishing time separation. The model is verified by
the data from the direct numerical simulation (DNS) of turbulent
channel flows. Using the model, the space-time correlations could
collapse to the space correlation. However, Taylor’s hypothesis
fails in making the collapsing. The parameters in the model are
calculated from optimization procedure, where the convection ve-
locity and acceleration obtained are very close to the values from
their definitions.
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Dynamics and rheology of micellar fluids from molecular
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Coarse grained molecular dynamics (MD) simulations with ex-
plicit solvent- and salt-mediated interactions are developed to
study the dynamics of cationic cylindrical micelles in shear flow.
Single micelle simulations are used to study the effect of shear rate
on flow alignment-tumbling cycles, micelle elongation and rup-
ture. Binary interactions and flow-induced micelle coalescence
are also studied under different salt concentrations to understand
the molecular origin of the shear-thickening behavior seen in mi-
celle solutions.
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