SIMULATION OF SSVARTS
J.A. Redford!3, R. Watteaux®3, A. Llor?3

Self-Similar Variable Acceleration Rayleigh—Taylor (S&RT) flows are a potentially important reference for modglrf turbulent
buoyancy driven mixing layers. Llibrdefines a SSVART to have gravitational forcig@) that varies according tg 0 t" overt > 0
whenn > —2, org O (—t)" overt < 0 whenn < —2. Within this definition there is the possibility of the stkand RT flow(n = 0),
increasingg(t), and also a decreasirgjt) when—2 < n < 0. Simulations of SSVARTSs witin > —1 have been carried out befére
The self-similar growth of a RT mixing layer with tirrteis given byL = a,Ag(t)t?, whereL is the height of the mixing laye# is the
Atwood number and,, is the growth coefficient. Determination ap and its dependence on initial conditions is discussed ekiely
by the Alpha-Group collaboratién

Growth of the mixing layer can display self-similarity withthe range of practically al values. However, there are limits to the
similarity which can be found from the buoyancy-drag ecpratithat yieldsa, = ao(14-n/2)1(1+n/(2—8))~L. There are two poles,
one occuring ah = —2 when the forcing term becomes infinite, and one when the thromte matches that of a Richtmyer—Meshkov
(RM) mixing layer atn = —2+ 6 (where in experiment8 ~ 1/3, while simulations have ~ 1/4). Between the poles self-similarity is
dominated by the faster RM growth. Whenr- —2 for n < 0 there is an increasing dependence on the initial structure
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Figure 1. Variation of On with N, showing RM dominated region between the two poles.

Simulations can provide a useful database of results for fitmdelling because of the ability to acquire comprehendiatistics
and measurements. Along with this, the flexibility brougitam accurate description of the conditions is particulargortant when
specifyingg(t). The code used for this work solves the incompressible MaStekes equation with a second-order finite volume
formulation and a multi-grid method is used to solve the &misequation. As standard the simulations will be carriedusing
5122 x 1024 grid points (double that of the Alpha-Gr&ybut it is also possible to solve problems with up to 2048096 points.

Currently we have preliminary results over a ranga @hlues from which it is possible to derive some basic statistThe flow
is self-similar when normalised measurements become @ainsith time and as a result the coefficientwill also be constant. Each
of the simulations display self-similarity to a varying deg of accuracy which reduces when nearing the poles. Fifajeshows a
large variation iray, particularly in the vicinity of the poles where its value ieases quickly as expected, but scaling with the buoyancy
drag equation in figure 1(b) improves the collapse of theltesAs with o, other statistics are expected to vary substantially with
n because the energy transfers are strongly affected by tyanggpotential energy reservoir that is feeding the flow.r Egample
when approaching the singularity with< —2 the flow has increasing(t) and so becomes overloaded with directed energy, while i
is expected that the energy transfer to turbulence will meipkup. Alternatively, when the singularity is approachétth w > —2, ap
becomes large to compensate for a rapidly decaying gramitef The conditions in such flows are nearing that of a RM mgixayer
and it is expected that there will be a corresponding chamgjeei flow properties.

At the time of the workshop we will present full histories ¢étistics including input, directed and turbulent enesgedong with
the turbulence statistics. It may also be possible to usetsite detection to separate the turbulence and large ffoaléeatures of the
mixing layef. Current simulations will be extended to higher Atwood nemkwhere growth is expected to become asymmetric, just a
for the RT and RM casés
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