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A Simulation in a wind tunnel
I the atmospheric boundary layer (ABL)

A Model wind turbines

A Wake development
I single wakes, wake interactions
I the effects of surface roughness

A Stratification in the ABL
I effects on the wake

A Blade root bending moment

Context: Large Offshore wind turbines.
5MW. ~120m rotor dia, 90m hub height. fham
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6 Simulation of the atmospheric boundary layer -

 SUPERGEN | | the EnFlo wind tunnel

Working section:
3.5m x 1.5m x 20m long

Panel transfer troliey A,,: =

405 kW heater
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SUPERGEN. Wind tunnel- basic technique

test section




é Simulation of the atmospheric boundary layer -
SUPERGEN | | the EnFlo wind tunnel

Spires and roughness elements for Offshore ABL. Scale = 1:300

Instrumentation:

2-component Laser-
Doppler Anemometry,

etc.
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Neutrally stable cases:

(off shore and rural onshore)

Velocity profile -
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® Model wind turbines

Scale issues
D

odel = 416mm  (1:300)
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Blades made from thin layers of fibgtass X
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twist but no camber.

At low Reynolds numbers,, ., is reduced:
blade chord increased to compensate.

Design TSR =6
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