Centrifugal buoyancy test case in closed cavity Ra=10’

Test case

Compare Code_Saturne LES, ANSYS CFX LES, Hydra DNS and Semtex DNS.

2D mesh node number 159984, 101 nodes from hub to shroud, 800 nodes in tangential
direction.

The max y* in the domain is below 0.8, wall-resolved LES.
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Converge condition

The time-averaged data was collected in 130 revolutions after the solution converged.
The energy balance was checked, which showed a good convergence.

QX Mgproua + Qsnroua = & X Mpyp + Quup

M = # T X Teangential as
0= aas

Solver Code_Saturne LES ANSYS CFX LES

Energy balance error 0.0540% 7.64%




Results
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Fig 1. Instantaneous temperature contour

Shroud heat transfer
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Fig 2. Time-averaged Nusselt number on shroud

Solver Code_Saturne ANSYS CFX Semtex Hydra
2D/3D 2D 2D 2D 3D 2D 3D
Numerical
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Density
Ideal gas law | Ideal gas law Boussinesq Ideal gas law
treatment
13.97 13.06
Nu 11.80 12.87 11.27 10.89
roughly roughly

Thermal boundary layer (compare with Hydra and Semtex)
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Fig 3. First and second order statistic of temperature




Kinematic boundary layer (compare with Hydra)
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Fig 4. Second order statistic of tangential and radial velocity



