
The Lloyds building
 Architect: Richard Rogers
 Year constructed: 1979-1984
 http://www.greatbuildings.com/
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6Source: https://www.linkedin.com/feed/update/urn:li:activity:6650802240191815680/?commentUrn=urn%3Ali%3Acomment%3A(activity%3A6650404210158379010%2C6650802120704479232)



Design for energy transition

 Two challenges to designers:
 To design buildings so that they can be weaned 

away from dependence on nonrenewable fuels: 
photovoltaic

 To use energy wisely: a fair share of locally 
available renewable resources (wind, solar)

7



Tsinghua univ, Beijing, China

 Low energy building
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Tsinghua univ, Beijing, China
 Low energy building

Optical fiber
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Light pipe (duct)
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Jan 2010 
TEPIA, Tokyo, Japan11



 Smart systems, 
smart (intelligent) 
buildings, smart
cities 

 http://www.automatedbuildings.com/

The skylight provides 40% of the lighting  
and 20% of the heating needs.

Design for information age
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Institute Arabe
 Jean Nouvel
 Date: 1987 to 1988
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Institute Arabe
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Institute Arabe

http://blog.kineticarchitectur
e.net/2011/01/arab-world-
institute/
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Blind slats Air cavity

• When solar radiation
incident on the façade is
greater than 150W/m2,
the blind slats rotates to
block solar radiation.

• When solar radiation is
equal to 650W/m2, the
blind slats completely
closed. (90°= vertical)

• Otherwise: blind slat is
set to 0°(horizontal).

• In summer: if the 
cavity air 
temperature >= 
28℃, external 
circulation mode 
occurs. 

•  In winter: closed 
all the time.

Helicon building, London
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Architecture: Sheppard Robson
Engineering: Ove Arup and Partners



Smart double skin
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Occupant responsive optimal control of smart façade systems
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Solar Decathlon 2007
http://solar.gatech.edu/
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Design for transportation
 The link between transportation systems and mechanical 

and electrical systems in buildings should be considered.
 Photovoltaic arrays over parking areas to provide electricity 

for a building and recharge the parked cars (e.g., Fig.2.8)
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Jan 2010 
AIST, Tsukuba, Japan21



Jan 2010 
AIST, Tsukuba, Japan22



Jan 2010 
AIST, Tsukuba, Japan23
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How are we doing?

 ‘Environmental footprint’ 
is a concept suggested by 
Rees and Wackernagel
(1995) 

 It plots the gross 
resource demands of a 
geographical area as a 
footprint on the planet

 Campus green footprint: 
color coded map 

(city/state/province) that 
needs more environmental 
resources (generally equal to 
more land) to support itself 
than is available, thereby
surviving through imports 
from other places
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Data is given in 
global hectares per 
person (gha/person)
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