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Turbulence models in the IEC 61400
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Simulated wind (app B.2 IEC 61400-1)

= Kaimal spectrum

= |EC coherence function:

_12<(f'7”/thb)2+(0.12-r/LC)2) \

y(r,f)=e

= Reduced frequency:
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Simulated wind (app B.1 IEC 61400-1)

= Mann turbulence model:

E(k
®,,(k; Ky ) = ﬁ{kg — k2 =2k, (ky + UK, + (k2 4+ E2)C2)
(1]
E(ky)
drk;

(Dzz(krkz'ke.} = (kt]2 _kzz _2k2(k3 +,3(k)k1)f;2 +(k12 +k§ )622)

E(ky)
4kt

O, (k. k. k) = (k7 +k3)

E(ky)
4rk;

E(ky)
4rklk®

D5 (ks Kz h3) = (=T, =y (ks + BUOK)S =Ko (s + BV + (k5 +K3)CS )

D, (k. ke k) = (—ky ks + Bk + (k] +k3)¢)

E(ky)

University of
Stavanger

[S ®,, (ky. ko ks) = ppre (—ka (ks + Bk + (k] + k) @ NTN U
6



Overview

= Methods

@NTNU



u

University of
Stavanger

FINO 1
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10 min averages
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10 min averages
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uu cocoherence 20 m seperation
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Reduced Frequency
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vV cocoherence 20 m seperation
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ww cocoherence 20 m seperation
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40-60m and 60-80m (20 m separation)
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Compare 40m and 20 m separation
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Compare to the coherence in IEC 61400-1
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Compare to the coherence in IEC 61400-1
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Conclusion

= |[EC coherence function is dependent on the reduced frequency
(’"/y, ) and less on the separation.

= Mann model show a good agreement with measured values at
40 m separation for the uu and ww cocoherence, and tends to
show a lower value at 20 m separation for these cocoherences.

= Further work:
= Consider stability as a variable
= Fit the manns model to the measurements
» |nvestigate the wind from a whole year
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