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Rayleigh-Bénard convection near onset under free-free boundary conditions for a small Prandtl
number and a large aspect ratio is studied. In this case, a direct transition from conduction to spa-
tiotemporal chaos has been reported. We solve numerically the generalized Swift-Hohenberg equations
proposed by Manneville for a fluid of Prandtl number Pr = 0.5 and the aspect ratio I' = 60. We inves-
tigate similarities and differences between the results of the three-dimensional numerical simulation of
the Boussinesq fluid for the same condition performed by Xi, Li & Gunton and those obtained from the
Manneville model.
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Fig. 1 Time development of convection pattern for
Pr=0.5, ¢ = 0.1. The black parts show the re-
gions of rising fluid (W > 0) and the white parts
those of descending fluid (W < 0).
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Fig. 2 Time developments of Wiax (t). Upper line: € =
0.1, middle line: € = 0.05, lower line: € = 0.03.
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Fig. 3 Projection of time-averaged structure factor onto
the g-plane for Pr=0.5, ¢ = 0.03, 0.05, 0.08, 0.1
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Fig. 4 Plots of ¢S (q) vs q/q. for € = 0.03, 0.05, 0.08, 0.1
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Fig. 5 Plots of ¢S (q) /¢ vs (¢ — gmax) £ for € = 0.03, 0.05,
0.08, 0.1
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Fig. 6 A plot of £72 vs e. The solid line corresponds to
€72 =£,% (e — ec) with £o = 1.112
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