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Three-dimensional calculation of a two-dimensional helium gas jet
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It has been suggested that an important factor for side-jets formation is vorticity generation by the baroclinic torque caused by the

cross product of the density gradient and the pressure gradient. An aim of this research is to estimate an effect of the baroclinic torque

on the side-jets formation by a numerical calculation. A two-dimensional, helium gas jet was computed by using LES.
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Table.1 Computational conditions for He gas jet at Re = 200

Jet gas Helium
Ambient fluid Air
Viscosity model LES
SGS model Smagorinsky-Lilly
Formulation Implicit
Solver Density-Based
Time step [s] 1.0%x10°
Courant number C 0.612
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Fig.1 Boundary condition.

Fig.2 Calculation Mesh.
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Fig.3 Density contour by standard k-¢ model (Time= 0.0 s).

(a) Density contour (b) Streamwise Vortex
Fig.4 Calculate results by LES (Time=0.1s).

Fig.5 Density contour and Visualization experiment
of nozzle center (He gas, Re =200, Ug, = 5.88 m/s).
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