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ON THE ENTRAINMENT AND THE DRAG FORCE OF THE TURBULENT
ROUND BUOYANT JETS FLOWING INTO CROSSFLOWS
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A series of three-dimensional numerical simulation for turbulent round buoyant jets normally discharged into
crossflow were performed with k-€ two-equations turbulence model. The Reynolds numbers ranged from 7600 to
12000 and the ratios of jet to crossflow velocity was 3.8, 4 and 6. Comparisons with available experimental data were
used to validate the numerical results. The jet entrainment is computed by integrating the volumetric flux over the jet
cross-section and the drag force due to the pressure gradient is computed with integrating the pressure along the jet
circumference which is defined by an assigned value of tracer concentration. It is shown that the entrainment rate into
the jet increases faster in the region near the outfall, reaches the peak value at the short distance, and then decays to
the level of the free jet in the far downstream. The drag force acting on the jet is large near the outfall, then quickly

becomes neglectable beyond the bent-over point.

Key Words : entrainment, drag force, pressure coefficient
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