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• Introdution.In previous ommuniations [1, 2℄, the 2-d standard lattie Boltzmann model D2Q13 basedon the veloities ((0, 0), (±1, 0), (±1,±1), (±2, 0)) with 4 onserved moments (density, linearmomentum and a salar T that we all �Temperature�) has been studied. It was shown that onean set the expressions for the equilibrium values of the 9 non-onserved moments to ahieveorret advetion of the 4 basi hydrodynami modes and hoose relaxation rates suh that thespurious oupling between di�usive modes an be negleted at long wave length. Here we addfeatures to perform a simulation of the simple de Vahl Davis [3℄ problem (square avity withdi�erentially heated lateral walls). This involves setting boundary onditions and introduing abuoyany fore.
• Boundaries.We use the fat that veloity transforms like a vetor and �Temperature� and density as salars.The veloity of the �uid is 0 on the 4 walls of the avity and this an be ahieved by the usual�boune-bak� ondition for the distribution funtions fi. It turns out that this has to be doneonly for fi that orrespond to unit veloities that have a non-zero omponent along the boundary(for {±1, ±1}). On the vertial walls the temperature is imposed and the density is estimatedby linear extrapolation from the bulk. These values are imposed by �anti-Boune-bak�. On thehorizontal walls adiabatiity is ahieved by Boune-bak. (for {±1, 0}, {±2, 0}).
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• External fore.Buoyany fores are simply introdued by modifying the onservation of linear momentum inthe vertial diretion proportionally to T .
• Tests.Several tests have been performed on a square domain with various boundary onditions. Thefully periodi ase allows to ompare attenuation and advetion of plane waves to theoretialpreditions. Solid vertial boundaries and periodi ondition on the horizontal plates allows toverify that temperature an be set on the edges. It is however found that the de Vahl Davis asegives unsatisfatory results as the steady state temperature �eld is not symmetri with respetto the enter of the domain, as is found when simulating the same ase with D2Q9-D2Q5[4℄ orwith a simple �nite-di�erene implementation of the Navier-Stokes equations.
• Unsolved features.A simple problem has been onsidered : We onsider a domain of size Nx, Ny: periodi in ydiretion and with solid walls at x = 1 and x = Nx set at temperature T0 ± δT leading to alinear pro�le T (x). The walls an move in the vertial diretion (Couette �ow) or a uniform bodyfore an be introdued (Poiseuille �ow). It is found that the linear temperature pro�le T (x)is non-linearly modi�ed by a �ow Vy(x), even though the heat prodution term proportionalto the shear visosity is not inluded in the model. The simulation of the same problem withD2Q9-D2Q5 or Navier-Stokes does not show this modi�ation. To eliminate possible inorretboundary onditions, we study the normal modes of the linearized problem with a given nonuniform Vy(x) and obtain similar results.
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