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Prediction of strongly swirling turbulent flow downstream of an abrupt pipe expansion
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Abstract

Swirling turbulent flows downstream of an abrupt axisymmetric expansion in a pipe are

analyzed numerically by a second-order turbulence closure. Predictions for the flows without

swirl and with strong swirl are obtained. The governing differential equations are discretized

by finite volume approach. The results show that the on-axis recirculation induced by the

strong swirl is correctly reproduced. The predictions for mean velocity components and tur-

bulent normal stiresses agree well with experimental data far downstream of expansion, but

show large discrepancies in wall-bounded recirculation zone.
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