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Buoyancy Effect on Turbulent Flow in a Vertical Channel

YANG Xiang, LI Zengyao, TAO Wenquan
(School of Energy and Power Engineering, Xi'an Jiaotong University, Xi'an 710049, China)

Abstract: Statistical quantity in turbulence and turbulence structure were investigated by direct
numerical simulation on turbulent flow triggered by different mechanisms in a vertical channel.
The statistical results for forced convection, combined convection and natural convection include
mean streamwise velocity, mean temperature, intensity of fluctuating velocity and temperature,
Reynolds stress, and turbulent structure. The results show that; Compared with forced convec-
tion, for combined convection, buoyancy leads to the higher mean velocity and lower intensity of
velocity fluctuation near hot wall, but the lower mean velocity and higher intensity of velocity
fluctuation near the cold wall; buoyancy results in the stronger temperature fluctuation near the
wall regions and the weaker temperature fluctuation in the central part of the channel. Compared
with forced convection and combined convection, for the natural convection, the profile of the
mean velocity is antisymmetric to the center line, and both the largest velocity fluctuation and the
smallest temperature fluctuation occur in the central part of the channel; the maximum value of
Reynolds stress also locates in the central part of the channel, and negative Reynolds stresses are
near the walls,
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