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Simulation of Natural Convection in an Inclined Square
Cavity Based on Lattice Boltzmann Method
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Abstract ; Using the Lattice Boltzmann method ,we study the natural convection heat transfer in a two-dimensional closed
square cavity. Numerical simulation is carried out to obtain the situation of the flow field and temperature field in the
closed square cavity under different Rayleigh numbers and inclined angles. According to the flow field and temperature
field, the influences of Rayleigh numbers and inclined angles on the natural convection heat transfer in the closed square
cavity are analyzed. The results show that the increase of Rayleigh numbers enhanced the natural convection heat
transfer , while the increase of the inclined angles leads the natural convection heat transfer to increase or decrease. At the
same time ,when the inclined angle is 90° ,the natural convection heat transfer is the weakest.
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Fig.3 Flow diagram of different inclined angles # when Ra=10*

=

9©
9©

/

(a) 6=0° (b) 6=30° (c) 6=60° (d) 6=90°

(e) 6=120° (f) 6=150° (g) 6=180°
B4 L Ra=10° B, REHAFA 0 B LE
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Fig. 8 Temperature field with different inclined angle  when Ra=10°
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