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COMPUTATIONAL STUDIES OF TURBULENT
CROSS-FLOW JET USING LES
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Rezumat. Interactiunea dintre un jet turbulent si un fluid care se misca liber intr-o
conducta este studiatd computational folosind metoda Large-Eddy Simulation (LES).
Efectul raportului vitezelor asupra amestecului turbulent este subiectul de investigatie in
acest studiu. Metoda LES este potrivita pentru calculul asistat de calculator al fluidelor
turbulente si poate evidentia toate structurile fluidului turbulent si in particular a jetului
care impinge fluidul liber. Analiza a aratat ca raportul vitezelor este unul dintre factorii
care influenteaza si controleaza amestecul turbulent. Interactiunea dintre jet si fluidul
liber genereaza vdrtejuri de forma inelara de diferite dimensiuni. Drept consecintd,
dimensiunea vdrtejurilor inelare creste cu cresterea raportului vitezelor celor doud
fluide. Concluzia acestui studiu este ca pentru un amestec turbulent eficient este necesar
un raport mare al celor doud viteze.

Abstract. The interaction between a turbulent jet and free stream flow is computationally
studied using the large-eddy simulation (LES) approach. The effect of the blowing-ratio
on the turbulent mixing is also subject of investigation in this research. The study
revealed that the LES approach is suitable for the computation of highly-turbulent flows
and able to capture all the flow structures of the jet in cross-flow. The analysis showed
that the blowing-ratio is one of the parameters that control the turbulent mixing. Thus,
the increase of the blowing-ratio causes a deeper penetration of the jet into the free
stream flow and hence, an increased turbulent mixing. The interaction between the jet
and free stream flow causes a sequence of vortex rings of different length-scales. Thus,
larger vortex rings were observed for higher blowing —ratios. A concluding remarks of
the present research is that high-turbulent mixing requires higher blowing-ratios.
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