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Analysis of entrance region of horizontal flow between
two plates heated from bottom

NING Lizhong', ZHANG Ke', NING Bibo’, HU Biao®’, TIAN Weili*
(1. State Key Laboratory of Eco-hydraulics in Northwest Arid Region of China ( Xi’an University of Technology) , Xi’an 710048, China;
2. College of Civil Engineering and Architecture, Jiaxing University, Jiaxing 314001, China; 3. Jiangxi Provincial Design & Research

Institute of Water Conservancy & Hydropower, Nanchang 330029, China; 4. Department of Architecture, Shanghai University,
Shanghai 200444 , China)

Abstract: The two-dimensional basic equations of fluid mechanics are used to numerically simulate the
characteristics of flow between two plates heated from below with horizontal flows, with the Prandtl number Pr
equaling 0. 72. The numerical simulation results show that for a given reduced Rayleigh number r, with the
increase of the Reynolds number Re, there appear steady convective rolls, uniform traveling wave convective rolls,
localized traveling wave convective rolls with the entrance region of the horizontal flow, and the horizontal flows
occur successively between two plates heated from the bottom. When the Reynolds number Re is between 9.0 and
21.0 and the reduced Rayleigh number r equals 3, the localized traveling wave convection rolls occur in the system
and there exists the entrance region of the horizontal flow. The length of the entrance region of the horizontal flow X,
increases with the increase of the Reynolds number. When the reduced Rayleigh number r is between 4 and 12,
and the Reynolds number Re equals 25.0, the localized traveling wave convection rolls occur between two plates
and there exists the entrance region of the horizontal flow. The length of the entrance region of the horizontal flow
decreases with the increase of the reduced Rayleigh number. And finally, the empirical formulas for the length

X, of the entrance region varying with the Reynolds number or the reduced Rayleigh number are given in this

paper.

Key words: horizontal flow; convection rolls; entrance region length; localized traveling wave



