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Test case and operating conditions

Inlet diameter D, = 50.78mm

Outlet diameter | D . = 98.5mm

\ ' Expansion ratio | D, /D, =1.94
b ~ Inlet length 2*D,

Outlet length 10*D,
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Test case and operating conditions
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Dellenback, P.A., Metzger, D.E., Neitzel, G.P., 1988. Measurements in
turbulent swirling flow through an abrupt axisymmetric expansion.
ATAA J. 26 (6), 669_681.
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Boundary condition

Inlet steady boundary condition for velocity
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O-grid configuration

8.6x10% , 10.2x10% and 12.6 x 10% cells

Two O-grids and three numerical schemes (first and linear order
upwind) and linear limited (TVD) are examined.
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General flow configuration

Iso-surface of pressure Re = 10°, Sr = 1.23
16 equidistant frames with At= 0.002 sec




CHALMERS

Chalmers University of Technology

14

Comparison of mean velocity

W/,
°
=

DDES-SA
dynOneEq
dynSmagLES
10M-DDES-SA
OM-IDDES-SA
vanLeerILES

T
Measured  +

Re = 10°,

Sr =1.23,
1.3, left:

At =2x1077?,
U,right: W

0.4 0.6 0.8 1
/D

Max CFL =




CHALMERS Chalmers University of Technology

Comparison of velocity rms
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Comparison of energy spectrum

SAS viscosity ratio, v;/v
left: Re =10°, Sr =1.23 right: Re:6.0 x 10*, Sr =1.16

ion OpenFOAM User Group Meeting



CHALMERS Chalmers University of Technology

Comparison of energy spectrum
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Conclusion

e Comprehensive understanding of vortex breakdown is achieved.

e Hybrid RANS-LES is robust for swirling flows.

e SAS captures more detailed coherent structures than LES with a
coarse resolution.
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