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Small wind turbines



Wind turbines in urban environment



Sol (PV, 5 kWp, 55 m2) Vind (5 kW, Evance R9000)

Hamar (Hedmark) ~ 7 300 kWh ~ 3 000 kWh

Mandal (Vest-Agder) ~ 8 000 kWh ~ 13 500 kWh

Hankø (Østfold) ~ 8 100 kWh ~ 13 300 kWh

Byrknes (Sogn og Fjordane) ~ 6 100 kWh ~ 19 500 kWh

Tromsø (Troms) ~ 6 900 kWh ~ 9 000 kWh

Bakke, 2015



Evance R9000 - specifications

• Tower Heights – 12m, 15m & 18m

• Tower Type - Monopole

• Architecture – Upwind

• Cut in wind speed – 2.5m/s

• Cut out wind speed – None 

• Survival wind speed – 60m/s

• Rotor Diameter – 5.4m

• Yaw Control – Passive Tail Vane & Rotor

• Design Life – 20 years minimum (Annual Service Inspection









Challenges: Wind resource and turbulence

What is the local
wind resource? 

Wind measurements at site

Turbulence and fatigue



Challenges

• Fast and reliable local wind resource assessment
methods

• Wind measurement (low cost and reliable)

• Complicated wind conditions in urban areas

• Economic aspects

• Visual impact

• Selection of turbine type

• Small wind turbines in the city are often considered
as a statement piece
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Inspirert av Bryne nye vidergående skole!

Realfagssamarbeid i fornybar energi

UiS + Bryne videregående skole

Sweco, Asplan Viac, Norconsult, 

DNF og Rogaland Fylkeskommune:

34 geobrønner

4 vindmøller

Solfangere og solceller



Further development

• Reliable and low cost methods for wind
measurements and wind resource assessment

• Learn from the current wind turbine owners

• Reliable information about turbine types (lifetime, 
power curve, etc)

• The investment must be profitable

• Consider wind turbines when new suburbs are
planned, integration.
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