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Abstract

It is difficult to avoid measurement errors caused by the shading effect of the meteorological tower, which is
used for wind resource assessment according to the IEC Standard. This paper presents a validation of the
computational flow analysis results by comparing the results with the wind tunnel experiment conducted for
Reynolds numbers in the 10* to 10° range, for the preparation of a database for use in an automatic method of
correcting met-tower shading errors. A three-dimensional simulation employing the MP (Modified Production)
k— e turbulence model predicted a wind speed deficit in the wake region according to minimum wind speed ratio,
within an MAE (Mean Absolute Error) of 2.4%.

Keywords : Meteorological-tower(s-3 %), Shading effect(2}#<d3F), Wind resource assessment(& 2 2}1H7}),
CFA(Computational Flow Analysis; A4F-%38l4])
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tunnel experiment and coordinate system.
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Table 1. Conditions for wind tunnel experiment cases.

Case L/D Re

4 95 7.7x 10"
95 1.2x10°
95 1.6x10°
12 7.7x 10"
12 1.2x 10°
12 16x10°

ol NN LN N RerR o]

w
Of
Ofok
m
2
-]
02
0o
2
[
do
O
=<I>I=l
i

H,

ol

oo

ot

_>|4_1‘

< > fo
tjo
>
>

o ol
ol
ol
A
do
ol
oZ
g

)

R
)
2
Ho
o

o2
ol H\
ol
ol ¢
ox, £
o, U oft
dlo

A2 ol
oo
)
2

o
T
> N
>

(o3
D)

—|~
2

w fon oo
i
oo
ot
Wi
=
to
=
o
2L
K
it
é

offt |o
o e
) off
o
v

>

= ATl A
Cradle SC/Tetra” 2 A}
o B AR JE=7 wiAlE H] ! ﬁz}xﬂ
HojFErh F ARl oF 10005 ol AlLHA
2 32709] Iintel Xeon® CPU Ex420(2.5GHz)
2 ~E]of| A B55AJRte] A8 E ATk
TdY F7Y g3 s

< 9& v dRE

442
Aokl o, 24 g
P(

o offl
ol ok
¥ 1%
Do re
T o
i@ ZE
N (&

*
é N
o)

my AL At o ro

éﬁ

o

1z o
fo fgo o Hu

¢

offt
ol
==
1e (o X g

[HO\

S o

Atk s dRrd AAS
¥T k—e, RNG k—e, Realizable k—e,
SST(Shear-Stress Transport) k—w, MP
k—e dRED o] s ARE Fon

Aok FuE A oA FF ‘1}11]%
Hhal= 7] -5l digh Kim et al7)—4
A A e vl s ﬁ:r“ﬂ/ﬂb:— o]
E Z MP k— e SiRdo] g} iR nls}
of 7b Agkgk Ao w2 vy rhe b

ol
==

Fig. 2. Computational domain (top) and computational
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Fig. 4. Wind speed ratio along angular direction at the
downstream of meteorological-tower.

Table 2. Minimum wind speed ration (3

min)'

Case WTE CFD Error
4 0.65 0.66 1.6%
5 0.77 0.76 -1.3%
6 0.80 0.77 -3.3%
7 0.69 0.72 4.5%
8 0.77 0.78 1.8%
9 0.82 0.81 -1.8%
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Fig. 5. Variation of wind speed ratio by Reynolds number.
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