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Problems encountered during the calculations
on the DPW structured grid

L] Experimental data :

—CL=05fora=0.2°
— Balance data: CD__,_ = 290.10* at CL. = 0.50

L] Computational results :
— CL =0.5fora= 0.75 !l
— Surface integration : CD

= 465,6.10* at CL = 0.500
= 248,3 .10 11!

total

... with CD

friction

LI Reynolds number OK : problem with the grid ?
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Brief description of the grids

L] DPW grid
— structured multiblock grid

— 3394 000 grid points
— O topology with junctures at 45°

LI Airbus France grid :

— structured multiblock grid
— Fuler mesh : 3 204 000 grid points
— C topology with junctures at 90°

[ ] automatic generation of the Navier-Stokes mesh

%, with a refinement tool (5 324 000 grid points)
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DLR-F4, skin friction (DPW grid, upper side)

Comparison of the skin friction (1/2)

<— DPWend

L« © EADS AIRBUS 54 2001

DLR-F4, skin friction (EADS grid, upper side)

Airbus France grid
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DLR—F4, skin friction (DPW grid, lateral side) Comparison Of the Skin fI’iCtiOIl (2/2)

xJ« © EADS AIRBUS SA 2881

DLR-F4, sKin friction (EADS grid, lateral side)

Airbus France grid =
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DLR-F4, skin friction (DPW grid, lateral side)

Relationship with the grid

Grid orthogonality
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<— Skin friction
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DLR-F4, DPW grid, lateral side
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DLR-F4, DPW grid, front view of the wing

Comparison of the grids

<—— DPW erid

AIRBUS 54 200 DLR-F4, EADS grid, front view

Airbus France grid
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DLR-F4, DPW grid, upper side

Overview of the grid orthogonality

B ox © EADS AIREUS S 2001

DLR-F4, EADS grid, upper side

Airbus France grid
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Drag breakdown : illustration of the far-field method

DLR-F4 ; spatial localization of the sources of drag (NSMB calculation on EADS Airbus grid)

Induced drag

Viscous drag

¢

Wave drag
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Drag breakdown : numerical results

Cdypre [1 Neat-field method :

0.6% _ Cd g = 141,110-4

= Cd e = 1649.10-4

Cdinduced D Cd total — 306,1.10'4

31,9%

[ ] Far-field method :

Cdfﬁc:"ﬁ ~Cd,.. =18104
47,270 — Cd ucous pr. = 60,6.10-4
— Cd g = 95,3.10-4

— Cd,. = 141,1.10-4

0 Cd,,, = 298,7.10-4

Cdyiscous pr (closer to the experiment)

o 20,3% (effect of the forced transition = -10.10-4

< 0 Cd = 288.10-4)
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