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Roll-cell convection in unstably-stratified boundary layer
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ABSTRACT

Numerical simulation of roll-cell convection in unstably-stratified boundary layer has been performed. Assuming
incompressible Newtonian fluid with constant properties, the steady equations of continuity, momentum and energy
have been sclved simultaneously by using the finite volume method under constant heat-flux condition. Momentum
thickness Reynolds number at upstream boundary is 76 and both with and without artificial disturbance are tried.
Growth of disturbance, spanwise pitch of streamwise vortices and interference between adjacent vortices are examined
based on the velocity vector and vorticity maps. Mechanism of successive induction of vortices is explained by using

buoyant production of streamwise vorticity.
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