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Learning Objectives
The primary objective is introducing the WindSYS project amd

 Reflect on how wind turbines radiate noise in the ocean.

 Understand on how the turbine-induced noises propagate in the 
ocean.

See [1]

Noise generation (OWF): Site surveys, 
construction, operation and maintanance, and 
decomissioning



Noise generation: Pile driving

 Pile driving produces extremely
powerful impulsive underwater noise.

The impacts decrease as distance from
the turbine increases.

See [5,8,9,12]



Noise generation
Mechanical noise originates from components such as the gear box,
generator or the hydraulic system.

Such vibrations lead to tonal and
low-frequency vibrations that are
transmitted to the air and
through the tower.

See [3]

See [4]



Noise generation: Operating turbine
Vibration of the turbine’s gear box and 
generator is guided downwards and 
radiated as sound from the tower wall 

Time

Vibration sensor spectra Hydrophone recorded spectra
A 3-MW Turbine 

Mechanical vibrations and noise are highly 
correlated mainly for the low-frequencies

See [5,6]



Noise generation: Operating turbine

 Underwater sound pressure levels measured 
110 m away from the turbine for different 
operating condition. 

 Hearing thresholds for two marine mammals 
are shown by gray curves. 

 The sound levels will not cause any damage 
to the hearing organ, but the impact becomes 
intense very close to the turbine. 

Wind speed at hub height

2.5 MW Turbine (rated power of 1500 kW ) 

See [5]



WinSYS project: Campagin in March 2023
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https://www.hi.no/hi/nettrapporter/toktrapport-en-2023-10

Hywind Tampen

X m arks the  positions for CTD, eDNA and  nu trien t sam ples. The  position  of 
DeepVision trawl sta tions a re  m arked  with  trawl sta tion  num ber (DV02 to DV06) 

Th e  a cou st ic t r a n se ct  a rou n d  Hyw in d  Ta m p e n , con d u ct e d  b y 
G.O. Sa r s  u s in g b roa d b a n d  a cou st ics

https://www.hi.no/hi/nettrapporter/toktrapport-en-2023-10


4

Pos it ion s  w h e re  w e  d e p loye d  m oor in gs  a t  Hyw in d  Ta m p e n . 
ye llow  lin e  is  ca b le , b lu e  lin e s  a re  a n ch or -ch a in s . 

Tu rb in e s  a re  p os it ion e d  in  t h e  m id d le  o f t h re e  
a n ch or -ch a in s .

SoundTraps
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Summary
In this lecture you have learnt:

 The noise is generated by moving component in drive train and is propagated in the air and 
transmitted through the tower to the ocean.

 There are two important noises related to the offshore wind turbines: during piling; and 
operational noise.

 Noise propagation in the ocean depends on ocean hydrodynamic properties.

 We have made noise measurements in a distance of about 500m from one of Hywind
Tampen wind turbines from an array of hydrophones mounted on a mooring system.

CONCLUSION AND FUTURE WORK
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