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DLR-F4 Wing-Body Simulations

• Fluent5 - Unstructured solver
• Drag polar for M=0.75, Re=3.0x106 (case 2) on 

provided (standard) grid
• Selected points on optional ICEM CFD grid
• Grid quality and convergence behavior
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Fluent5 Settings

• Cell-centered unstructured on hybrid meshes
• Segregated implicit (pressure based, SIMPLE) and 

coupled implicit solver
• Second-order upwind reconstruction
• Algebraic Multigrid

• Realizable k-ε turbulence model
• Two-layer zonal model for wall treatment
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Lift - ICEM Grid
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Drag - ICEM Grid
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Viscous Drag
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Moment - ICEM Grid
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Grid Quality

Standard grid

ICEM gridICEM grid 5.0M cells

1.9M cells within one chord distance  
from surface

3.2M cells

1.0M cells within one chord distance 
from surface
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Grid Quality - Skewness

Standard grid ICEM grid
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Grid Quality - Skewness

Standard grid ICEM grid
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Grid Quality - Size Change

Standard grid ICEM grid
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Grid Quality - Squish

Standard grid ICEM grid
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Standard Grid - y+

Coupled solver, α = 1º

η=0.18 η=0.51

η=0.84
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ICEM Grid - y+

Coupled solver, α = 1º

η=0.18
η=0.51

η=0.84
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Pressure Distribution

Coupled solver - ICEM grid

η = 0.51
Simulation: cL=0.56 (α=1º)

Experiment: cL=0.60
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Pressure Distribution

Coupled solver - ICEM grid

α = 1º, Mamax = 1.41
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Pressure Distribution

Coupled solver - ICEM grid

α = -2º, Mamax = 1.06
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Convergence - ICEM Grid

coupled solver
α = -2º

nit = 1700
segregated

α = -2º
nit = 1200
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Convergence - Standard Grid

segregated
α = 1º

nit = 5000

segregated
α = 0º

coupled solver
α = 1º
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Conclusions

• Results and convergence behavior depend strongly  
on quality of mesh. 

• Standard workshop grid resulted in poor 
convergence and large overprediction of drag. 

• Considerable improvement of results on ICEM grid.
• Coupled (density based) solver recommended for 

transonic drag prediction.
• Discrepancies between segregated and coupled 

solver likely due to first-order density 
reconstruction in compressible segregated solver.


