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ABSTRACT Wind turbines are attracting increasing attention around the world as a promising renewable energy sources. Large-scale
offshore wind turbines, in particular, are expected to generate more electricity than onshore wind turbines. Small-scale onshore wind
turbines, however, are moving from outside downtown to the center of the cities. In this respect, this study examined the precedent
cases of building-connected wind turbines according to the changes in environmental and energy policies. 20 cases of building-
connected wind turbines in North America, Europe, Asia, etc. were surveyed, and they were categorized into types of building
connections and turbine axis: building-mounted wind turbines (BMWT), building-integrated wind turbines (BIWT), vertical axis
wind turbines (VAWT), and horizontal axis wind turbines (HAWT). As a result, it was found that environmental and energy policies
of each country affect the construction of building-connected wind turbines. In particular, the Directive of the European Parliament
and of the Council of 16 December 2002 on the energy performance of buildings as well as strategical means of a renewable energy
obligation in the early 2000s have affected the increasing establishment of building-connected wind turbines since 2006.

Key words Building-Mounted Wind Turbine(d £ 4| & %29 A), Building-Integrated Wind Turbine(d £ 4| & & 213kA),
Horizontal-Axis Wind Turbine(<= 8 % 2] %), Vertical-Axis Wind Turbine(4>2] % % 2| %), Environmental and
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Table 1. The Characteristics of VAWT and HAWT

: Cut=in
Cgfri];r:r:?f Speed O & M | Noise | Structure

[m/s]
VAWT | 0,15~0.35 | 2.0~4.0 Easy Low Simple
HAWT | 0,48~0.52 | 3,0~4.0 | Difficult | High | Complex
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Table 2. Classification of wind turbine system in building

2 ofluix] FAHstof|
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=

Name Photo* Location | Year Axis” Typez) Name Location | Year Axis” Typez)
Neues Munich, Greenwa; Chicage
A%
Technisches Germany |2000 | VAWT | BMWT Y 8¢ 2009 | VAWT | BIWT
Self Park USA
Rathaus
Expo 2000
Pavilion for the Hannover, o6 | HAwT | BMWT|  Kinetica London, 1009 | vawr | Brwr
Germany UK
Netherlands
City of
Melb Portland
Melbourne CPOUME. | 9006 | VAWT | BMWT | Twelve West Orvanc. 19009 | HAWT | BMWT
. : Australia USA
Council House 2 | &
The Green Manchester Adobe California
2006 | HAWT | BMWT ’ 12009 | VAWT | BMWT
Building , UK Headquarters USA
Halifax
N North Chi if
ear Nort €880, | o7 | mawr | pawp| - Seaport Halifax, | o010 | HAWT | BMWT
Apartments USA Farmers Canada
Market
New
Adventure Jersey, |2007 |HAWT|BMWT| Hess Tower Houston, | 9015 | vawr | Brwr
Aquarium USA
USA
Wi , Public Utility Celiforni
1 NS1N, 1rorni
Kettle Food SCORSIL | 9007 | HAWT | BMWT | Commission AHIOTE, | 9012 | HAWT | BIWT
USA USA
Headquarters
Global Institute . .
of ‘ Arizona, | o6 | prawr | pvwr| ea Fiver Guangzhou, | o0 | yawr | Brwr
. . USA Tower China
Sustainability
Oklahoma
Bahrain World Manama, Medical Oklahoma
| 2008 [HAWT | BIWT | 2012 | VAWT | BIWT
Trade Center Bahrain Research USA
Foundation
Croydon City Croydon, HafenCity Hafencity,
2009 | VAWT | BMWT 2013 | VAWT | BMWT
House UK Hamburg Germany

1) HAWT: Horizontal Axis Wind Turbine / VAWT: Vertical Axis Wind Turbine

2) BMWT: Building Mounted Wind Turbine / BIWT: Building Integrated Wind Turbine

* Source: http://www, wind, psu, edu/buildings/
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