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Fig. 2 Variation of the maximum amplitude with time in the growth of the traveling wave
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Fig. 3 The temporal and spatial evolution pattern of the traveling wave in the convection exponential growth stage
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Fig. 5 Variation of the growth rate with Ra, for Re = 5
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Fig. 7 The temporal and spatial evolution pattern of traveling waves in the transitional stage
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Table 1  The dependence of the traveling wave period on the Reynolds number of the horizontal flow

Reynolds number Re traveling wave period 7',
75 250
100 375
150 625
200 1250
225 1625

AT AR SR I AR AL B B i JEL SIS KPR Reynolds BUAMHE R BEAT AT, Xt AR 2
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Effects of Horizontal Flow on Perturbation
Growth and Convection Periodicity

HU Biao', NING Li-zhong', NING Bi-bo?,
TIAN Wei-li’, WU Hao', NING Jing-hao'
(1. State Key Laboratory Base of Eco-hydraulic Engineering in Arid Area,
Xi’ an University of Technology, Xi’ an 710048, P.R.China;
2. College of Civil Engineering and Architecture, Jiaxing University,
Jiaxing, Zhejiang 314001, P.R.China;
3. Department of Architecture, Shanghati University, Shanghai 200444, P.R.China)

Abstract: Numerical simulation of the 2D fully hydrodynamic equations for the pure fluid in a
rectangular channel with horizontal flow for Prandtl number Pr = 0.027 2 was conducted. Growth
and spatiotemporal evolution of the 1D traveling wave patterns in the Rayleigh-Benard convec-
tion of the pure fluid were investigated. It is found that the convective growth process can be di-
vided into 3 stages: the development stage, the exponential growth stage and the periodic varia-
tion stage. Through analysis on the variation of the maximum vertical velocity field with time for
different relative Rayleigh numbers Ra, in the exponential growth stage, a formula of variation of
linear growth rate y, was obtained with respect to Re, . Furthermore, the traveling wave con-

vection periodicity and its dependence on the horizontal flow Reynolds number were revealed.
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