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Simplified upwind propagation model for
wind turbines

Model description by Birger Plovsing and Jgrgen Jakobsen (based on manuscript to be
submitted to Noise Control Engineering Journal)

Input parameters
hs: source height (m)
d: horizontal propagation distance (m)

Uzo: Wind speed component 10 m above ground inthe direction of propagation (m/s), negative values
in upwind

Fixed model parameters (cannot be changed)
hg= 1.5 m: receiver height

Zo= 0.05 m: roughness length

to = 10° C: air temperature

c(to) = 337,4 m/s: the sound speed at temperature to

Calculation of model parameter d’

Wind speed u (m/s) as a function of height z (m):
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Average sound speed gradient Ac/Az (s):
ac _u(hy)-u(hy)
Az hy —hg

Effective sound speed ¢, (m/s) at the ground (z = 0) in linear sound speed profile approximation:
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Relative sound speed gradient a (m™):
Ac

a=—/c,
Az

Distance to shadow zone dsz (m):
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Horizontal propagation distance relative to shadow zone distance d’ (dimensionless):
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Method for determining the A-weighted upwind ground effect AL, in excess
of the A-weighted downwind ground effect ALg given in
“Vindmgllebekendtggrelsen™:

The excess A-weighted upwind ground effect AL, in dB is calculated by:
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Method for determining the upwind low frequency ground effect ALy.r in
excess of the one-third octave band downwind ground effect ALq.F given in
“Vindmgllebekendtggrelsen™:

For one-third octave band frequencies below 31.5 Hz AL is equal to O dB.



In the frequency range 31.5 Hz to 160 Hz AL, ¢ in dB is calculated by the following equation where
ALmax, k1 and k; are defined in the table below:
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Frequency (Hz) AL ax ¢ kz
31.5 -3 3 5
40 -6 2.3 5
50 -10 2 5.2
63 -14 1.7 5
80 -15 1.6 4.3
100 -15 1.5 3.6
125 -15 1.45 3.2
160 -15 1.35 3.05




