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Fig. 1  Convection with horizontal flows
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Fig. 2 The growth of the maximum vertical velocity in traveling wave convection for Ra, = 5 and Re = 22.5
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Fig. 3 The spatiotemporal structure in growth stage of traveling wave convection
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Fig. 7 The spatiotemporal structure in the transitional stage of traveling wave convection
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Table 1 Convective periods for different Reynolds numbers of horizontal flow
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22,5 2.1
28 4.2

5

4k ™

3

T, 2

1F -

0 1 L 1

10 15 20 25 30

Re

B9 XA Reynolds #AY2E 1L

Fig. 9 Variation of the convective period with the Reynolds number
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Abstract: The growth and dynamic characteristics of convection patterns with horizontal flow
for Prandtl number Pr = (.72 were numerically simulated with 2D basic equations of fluid me-
chanics. The results show that, for given relative Rayleigh number Ra, = 5(Rayleigh number
Ra = 8 540) and Reynolds number Re = 22.5, the growth of the traveling wave convection pat-
tern can be divided into 3 stages: the convection development stage, the exponential growth
stage and the periodic variation stage (including the transition adaptation region and the stable
periodic variation region). The average wave number in the traveling wave convection decreases
with time or with the growth of the convection pattern. The exponential growth stage length in
traveling wave convection becomes shorter and the growth rate of the maximum vertical veloci-
ty of convection increases with relative Rayleigh number Ra,. For Reynolds number Re = 5, the
growth rate of the maximum vertical velocity of convection relates with the variation of relative
Rayleigh number Ra, in the form of y_ = 0.004 8Ra*""°. In the periodic variation stage, after the
transition adaptation region of the convection pattern and parameters in traveling wave convec-
tion, the convection enters the stable periodic variation region of the convection pattern and pa-
rameters. For given relative Rayleigh number Ra, = 5, dimensionless period T, of traveling wave
convection varying with Re can be expressed as T, = 0.001 4Re>**’,

Key words: horizontal flow; average wave number; exponential growth stage; periodic varia-

tion stage; growth rate
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