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ExaWind [1]: blade resolved simulation
of 4-9 wind turbines in realistic
atmospheric boundary layer (ABL) in 4x4
km area for one flowthrough time within
four weeks of system time

: Nalu-Wind [2]: unstructured-grid solver
i for incompressible Navier-Stokes eqns.

Capture effects of wake-ABL interaction and blade BL

Active Model Split [3]

Hybrid RANS-LES: unsteady RANS near walls, LES elsewhere

Key components:
1. Model split
Dtu_i = —aiﬁ + najaju_l + 0](1'3‘ + Tl?j) + Fi
T{;’: mean subgrid stress (=*RANS)
Tfj: fluctuating subgrid stress (=LES); responsible for
energy transfer from resolved to unresolved
2. Active forcing
F;: generate resolved fluctuations
3. Resolution adequacy indicator
Force where grid can resolve more fluctuations

SST k — w unsteady RANS model

k — w near wall: overly sensitive to freestream velocity
k — € away from wall: need damping function near wall;
inaccurate for adverse pressure gradients

Bautista [4] boundary conditions:
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All models capture Coriolis
effect

AMS captures Coriolis effect
better than RANS does
Noise from BC lingers in
domain for AMS
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SST k — w length scale limiter

vi=y+(@B - y);—t replaces y (analogous to [5])

I, = kX2 /(B***): local mixing length
l, =.00027G /f.: maximum mixing length (neutral ABL)
Asli/l, = 0,y >y

Asl/l, > 1, y*% — Bpw? > B (%P — pwz) (limits 1)

ICME=

* Remove AMS active forcing near wall to reduce noise

* Continue developing length scale limiter

* Add non-neutral stability

* Modify M43 LES model to better capture effects of
anisotropy (while using only mean quantities)

* Simulate blade resolved wind turbine with realistic ABL
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