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Numerical model

Microclimate Analysis System for COmplex Terrain
(MASCOT) was developed for the prediction of local
wind in complex terrain

Governing Equations
T
ox

J

0
Ou, Oput, _ _op O #%_p,,,,,jv
ot Ox, ox, Ox; | Ox,

ok opuk o u, | ok — Ou,
—+ =—||u+—t|—|-pu;,'u'—-pe
ot ox;  ox o, )ox; O,

7] ——du, 2
WOV ElR ol () B |22 | o £ o CulGDe
o ox,  ox, ox, KO ax k

i J

&

= 7 K K
pu'u', = gpk@/ = ZCPp?Sy +2C, ?(—S,kﬂA7 +Q,8,)

(Shih’s non-linear k-& model)

Numerical Methods

Arbitrary non-
orthogonal coordinate
along the terrain
surface was adopted.

Finite Volume Method was used for discretization.

The Reynolds averaged navier-stokes equations were
solved by SIMPLE algorithm.

The Residual Cutting Method was used for the linear
equation systems to improve the numerical efficiency.
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Overview

Tappi Wind Park consists of ten
wind turbines, all of which are
installed on complex terrain.

* The wind speeds and directions
at the sites are strongly affected
by steep terrain.
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Verification

To verify the performance of the non-linear model,
numerical simulation was carried out for the flow over
a 3D hill and the predicted mean wind velocity and
turbulence were compared with experimental results.
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« Predicted wind speed by MASCOT shows good
agreement with the experimental results.

Turbulent kinetic energy
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* MASCOT is also be able to predict the turbulent kinetic
energy with high accuracy.

Streamlines

Velocity vector
and streamlines

in the central k3
plane of the hill

* The flow separation
behind the 3D hill is
characterized by open
streamlines due to the
spanwise velocity
component as shown in
the left figure.
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* The prediction by MASCOT shows good agreement with
the measurement while WAsP overestimates the annual
mean wind speed at the turbines No.2-5.

Boundary treatments
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« New boundary treatments are proposed, which consist of
buffer zones and an additional domain.
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* The proposed method
improves the overestimation
or the underestimation of the
wind speed by conventional
ones.
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« The case with additional
domain shows favorable
agreement with the reference
value, while the case without
additional domain largely
overestimates the wind speed.
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