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CALCULATION OF INTERNAL VORTEX FLOW

Bian Yingui Zhao Lie Yu Xin
(Institute of Mechanics, Academia Sinijca)

Abstract The flow in curved ducts has wide applications in engine—
ering practice, such as heat exchangers, blade passages of turbomachinery,
aircraft intakes etc. There are two similarity parameters in treating the
curved duct flow. One is & measure of curvature by d/R, the other is
Dean number 'k=\/3_/7? Re, where Re=W, d/L. The numerical simulation
is to solve the 3-D Navier-Stokes equations. In view of the primitive va-
riables used, we employ the vorticity-vector potential formulation. Further
simplification is needed in order to parabolize this set of equations
along with the assumption of slightly curved duct to be analyzed. Two
approaches of numerical solution are presented. [t is shown that this
way of solving the 3-D parabolized equations is feasible and is also

advantageous to treat the internal vortex flow.

Key words vortex flow, internal flow, computational fluid dynamics.



