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@ physical domain Q with coordinates x = (xq, ..., x,) "

e computational domain Q. with coordinates & = (&1, ..., &,)7
@ solution of the physical PDE u = u(x, t)
@ 1-1 coordinate transformation x = x(&, t)

@ minimise mesh adaptation functional
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Interchanging the roles of dependent and independent variables in the (modified)

gradient flow equation of Z[¢] leads to the MMPDE:

Ox 0?x Ox
Tor =" [Z 960G~ 2 b"a@-] ’

ij i

where

0G™1

3= (V&) GTH(VE).  bi=) (V&) e

J
G(V¥): Monitor function depending on some Qol W

(V&)
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The Monitor Function G(V)

Monitor functions for multiple Qols:

G(V) = w(W)!,
where
N 2
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Moving Meshes in LESOCC2

Finite Volume Method

Filtered ALE formulation for mass and momentum conservation
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Moving Meshes in LESOCC2

Finite Volume Method

Filtered ALE formulation for mass and momentum conservation

statististically converged flow on
stationary grid

get averages for Qol
J/ steps with adaptation

collect final statistics
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Moving Meshes in LESOCC2

Finite Volume Method

Filtered ALE formulation for mass and momentum conservation

statististically converged flow on computation
stationary grid [
Vi i
get averages for Qol
steps with adaptation Statistics Grid
l N N AN AR 2R
[t —] = A
/[\ L 1
collect final statistics move
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Physically Motivated Qols

< . >:= average in homogeneous direction and time
© Gradient of streamwise velocity: ¥ =V < u >

. _ <Ksgs>
@ Modelled TKE: ¥ = m

© Turbulent viscosity: ¥ =< v; >

mod >

. <T12
@ Turbulent shear: P VS
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Flow over periodic hills (Re = 10595)
@ Grid 1: 196 x 128 x 186 — = 4.6mio points (—)
o Grid 2: 89 x 33 x 49 — = 144k points (- -)

Position: x/h =2.0 Position: x/h = 2.0
alanced Monitor Function, Grid: 89 x 33 x 49, gradeu> + viscosity. Balanced Monitor Function, Grid: 89 x 33 X 49, gradeus + viscosity

34

— 3 Froehlich et al.
STTLN ~ — — - non-moving grid
N grad<u>
25 ' grad<us + viscosity
Froehlich et al. N 257 grad<us + TKE
= = = = non-moving grid ' grad<us + shear-stress
gradeu> 1
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<
! S5
+J
\
05
d2 8§ o2 o4  de o8 1 “0loa “0l3 002 “0l1 [
<u> <uv>

June 07, 2011 | TU Darmstadt & TU Dresden | J. Fréhlich, C. Hertel, J. Lang, S. L&big | 9



TECHNISCHE
UNIVERSITAT
DARMSTADT

Production of TKE as Qol

Idea: resolve production — model dissipation

o<ui>

Time-averaged production: — > .. < uf, uj > “5
J
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Production of TKE as Qol

Idea: resolve production — model dissipation

. L /o o<u;>
Time-averaged production: — 3, < uj, uj > Oz

Position: xh = 2.0 Position: xih = 2.0
Grid: 89 x 3 x 49, Froehiich et al.-196 x 128 x 186 Grid: 89 x 33 x 49, Froehlich et al.-196 x 128 x 186

Froehlich et al.
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Summary and Current Research

High potential of mesh moving methods based on adaptive scale separation

Resolve as much physics as possible with given DoFs

Extension to coupled turbulence and wave propagation

= rotating annulus (Egbers/Harlander experiment)

Develop efficient strategies for instationary scale separation

Sensitivity-based dynamic mesh movement w.r.t. Qol
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