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In the same way as jets, boundary layers and other canonical flows present self-
similarity laws, a self-similar behaviour is explored at the turbulent/non-turbulent
interface (TNTI) of a shear-free turbulent (SFT) flow, as well as the mechanisms
responsible for the advance of the TNTI. Given that the entrainment process at the
TNTI is a product of two distinct phenomena, nibbling and engulfing, and that the
latter has been shown to be dependent on the largest scales of the flow, several Direct
Numerical Simulations of shear-free turbulent flows were performed with Reynolds
numbers (RE) from 85 ≤ Reλ ≤ 105 and distinct integral scales. In this analysis,
several ways of obtaining eulerian conditional statistics at the interface were con-
ducted as the starting point to obtain the self-similar profiles at the interface and to
identify which flow factors are dominant at the interface. A major difference is found
between SFT and turbulent jets when strain tensor conditional profiles are compared,
suggesting a mechanism of the advance of the TNTI in shear flows non existent in
SFT. As to identify the structures responsible for strain conditional profiles near the
TNTI, ensemble averages near the interface are conducted, aligning the ensemble vol-
ume with the normal vector of the TNTI surface and the maximum vorticity vector
tangent to the TNTI surface. It is shown that, given the simplification of the SFT
problem due to its symmetry, different conditional profiles presenting distinct effects
can be identified. The presence of these effects is demonstrated to only allow for an
analytical self-similar solution when the domain of the solution is separated according
to these effects and when Re and integral scales are taken into account.
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