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Convection in Inclined Rectangular Channels
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Abstract: Three-dimensional numerical study is carried out to explore mixed convection in inclined
rectangular channels with bottom heated and top cooled uniformly. In such a mixed convection, the flow
pattern plays an important role in various technological processes. The three-dimensional governing
equations are discretized using the finite volume method. The effects of the angle of inclination (0°<6
<45°) are presented and discussed in the range of low Reynolds number (Re <4x107). It is found that
the roll flow pattern in the inlet and exit of inclined channels is the transversal roll, and the
longitudinal roll is always formed in the middle of inclined channels. Also, the size of the transversal
rolls is increased in the channel inlet and exit and the size of the longitudinal roll in the middle of

channel comes to be decreased as the angle of inclination is increased.
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Fig. 1 Schematic  diagram of the geometry
investigated
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Fig. 2 Examination of grid independence of

numerical solution at Re=2x10-2 and Ra=104
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Fig. 4 Three-dimensional velocity vector and
temperature distributions for various angles
of inclination at AR=4.0, Pr=909,
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Fig. 5 U-velocity distributions at mid-heigh for

various angles of inclination at AR=4.0,

Pr=909, Ra=10* and Re=1x10"
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Fig. 6 Local Nusselt number distributions of hot
wall for various angles of inclination at
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Fig. 7 Local Nusselt number distributions of hot
wall for various angles of inclination at
AR=4.0, Pr=909, Ra=10" and Re=4x10"
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