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Numerical Simulation of Weak Swirl Turbulent Flows

: The case of a Rotating-Pipe Swirl Generator Case
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Abstract

Numerical simulation of turbulent flow through an axially-
rotating-pipe swirl generator is advanced to two juxtaposition-
simulated regions: one within the rotating pipe and the other - the
free shear flow - outside the pipe. The resulting profiles from the
first region at the pipe exit are applied as the inlet conditions for
the second region. Two turbulence models, renormalization
group (RNG) k — & and the Reynolds Stress (RSM), are used.

Results show that the rotating pipe generates weak swirl.

Comparisons with existing experimental data show that the RSM
model yields a better solution than the RNG 4 — & for the flow
within the pipe. lt also confirms that the simulated profiles at pipe
exit can be used as the inlet condition for the free shear flow
calculation. In the fully developed region of the free shear flow,
on the other hand, the simulation results using RNG & — &
model are in excellent agr'éement with the experimental data.
However neither model handles the flow within the transition

region satisfactorily.
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