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Wind power is diffuse, 
cities are compact

• Wind energy has low power production per land 
area: 

~ 1-3 W/m2

(can be higher for offshore, but 6 W/m2 is exceptional)

• Cities have high power use per land area: 
20-50 W/m2

(150 W/m2 for Mumbai)

• Urban wind energy will not provide a meaningful 
fraction of the energy needs of any major city.
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Why bother?

• There is a definite interest.

• Bringing power production closer can create 
awareness and goodwill.

• Rooftops are about the only unused space in 
(European) cities.

• Some rooftops have good wind conditions.

• Wind turbines can be easily combined with other 
rooftop uses.
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Wind potential in Brussels, Belgium: 
global wind conditions

• Wind maps based 
on terrain 
information 
and 
meteorological
data.

• Wind speed @
10 m above
average building 
height.
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Measurement campaigns on
6 sites (and ongoing)

• Example: The Hotel

‣ building height 94 m

‣ over 1 yr of measurements

‣ average wind speed:
5.8 m/s

‣ TI 25% 
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Other Brussels’ locations: results

• Other high-rises: comparable results

• Lower buildings (~ 50 m): conditions much less 
favourable

• Bridge over canal: 

‣ mean wind speed 3.7 m/s

• Unclear: potential for medium-sized turbines in 
semi-open terrain
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What would a wind turbine on The Hotel 
produce?

• Pick a good turbine. (Not an “urban” one).

• The Hotel:

‣ Yearly estimated production

- for a 3 kW rated turbine: ~ 8000 kWh/yr

- with 20% “rooftop penalty”: 6400 kWh/yr

‣ LCOE

- 0.26 EUR/kWh without penalty. 
0.32 EUR/kWh with penalty

• Cost depends strongly on structural integrity study
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The importance of micrositing

• Computational fluid dynamics can generate map of 
local wind speed.

• Computational fluid dynamics has become much 
more affordable. 

• Needs an experienced user, so unlikely to become 
available as a black-box tool any time soon.
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Computational fluid dynamics
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Computational fluid dynamics
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Comparison of wind and PV: AEP
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Impact: characterisation of vibrations

• Vibration measurements on small wind turbine (ground 
mounted) 

• Three turbines, different locations

• The vibration data of these turbines 
are then combined with 
wind measurements on rooftops
and with building models 
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Impact: characterisation of vibrations

• Vibration spectrum 
only weakly 
dependent on wind 
speed

• Some increased 
damping at higher 
wind speeds (aero 
damping, fore-aft in 
particular) 
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Impact: structural impact of vibrations

• Vibration measurements combined with structural building model

• Structural impact negligible if wind turbine is mounted on the 
supporting structure of the building

• Local reinforcements may be 
necessary when turbine mounted 
away from supporting column
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Shadow flicker

• Guideline

– d = 2 times height

– max 8/30 h/yr

– max 30 min/day

• The Hotel

– Shadow moves fast 
enough
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Impact of rooftop-mounted wind turbines

• Visual impact

• Noise: 

‣ direct: inaudible

‣ through vibrations: 
investigation ongoing

• Biodiversity: very little impact

• No risk for air traffic
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Conclusions

• Urban wind won’t save the world. Challenges are 
considerable.

• Urban wind, if done right, may be economically 
viable. An expensive feasibility study is enough to 
ruin the economic viability. 

• In terms of LCOE, rooftop wind cannot compete with 
solar PV.

• In terms of AEP, rooftop wind can compete with 
solar PV, essentially on cramped windy rooftops.
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