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Direct Numerical Smulation of Turbulent Howand Heat Trander in
Square Duct with Seady Natural Convection in Cross Section

MaLiangdong, Li Zengyao, Tao Wenquan
(State Key Laboratory of Multiphase Flow in Power Engineering, Xi' an Jiaotong University , Xi' an 710049, China)

Abgract: A direct numerical smulation of afully developed turbulent flow and heat transder was
conducted in a square duct with a steady natural convection. The flow field was amulated at a
turbulent Reynolds number of 400 based on the mean friction velocity and the hydraulic diameter ,
and a Prandtl number of 0.71. Four different Grashof numbers (Gris 10*, 10°, 10° and 10", re-
spectively) were considered. The influence of Reynolds stresson the streamwise velocity , cross
wise velocity and mean temperature was investigated. The results show that the Reynolds stress
has more effect than buoyancy body force at the lower Gr number , leading to an increase of the
mean heat transfer. However , for the higher Grashof number cases (Gr is 10”) , the buoyancy
body force becomes dominant , the natural convection is somewhat weakened by the Reynolds
stress, and the mean heat tranger coefficient is even lessthan that at the same Gr number in lam-
inar case.
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