PRESENTATION IN TWO PARTS:

« CONTEXT AND KEY PRINCIPLES:
DANIEL

« DESIGN INTERPRETATION AND
APPLICATION:

ALASTAIR
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OIL AND GAS LIQUIDS
2004 Scenario
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The city and our eco-footprint: Energy  — Greenhouse
gases and climate change:

Mail & Guardian Eng. News

THE GLOBAL CHALLENGE: FOSSIL FUEL DEPENDENCY
AND RESOURCE DISTRIBUTION

) POLITICS, POWER AND PETROLEUM

THE GLOBAL ECONOMY HAS SHOWN IT CAN SURVIVE OIL-PRICE SHOCKS, BUT THE IMPACTS OF SUPPLY CUTS COULD HIT HARD. A QUICK GUIDE TO THE POLITICS OF SUPPLY AND DEMAND.
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BETWEEN 50% TO 70% ENERGY
CONSUMPTION LINKED TO
BUILT ENVIRONMENT

* Critical end-user of energy

* Industry as key consumer and
processing of building materials
critical (cement, steel, glass etc)

* Transport second largest
consumer: building materials heavy
and bulky. Commuting a major
factor in petroleum consumption

* Residential buildings third largest
» Commercial buildings fourth
largest

BUILT ENVIRONMENT:
» Critical end-user of energy

 Offers great opportunities for efficiency and
renewable energy interventions

* Ranges in scale from city-wide to building/site
specific interventions

» Challenges a multiple range of role-players to
act/contribute in various roles




DEFINITION: Urban-system which equitably support/facilitate the
minimal/zero-carbon lifestyle-goals of its organizational and human residents

BUILDING SCALE: INDUSTRIAL
(Commercial and Residential) (Industrial efficiency and ecology:
CITY SCALE Out of scope of this module)

\;ENERGY EFFICIENT BUILDINGS AND CITIES

[

EMBODIED ENERGY OPERATIONAL TRANSPORT URBAN SERVICES
(INDIRECT: production process) ENERGY (DIRECT: (commuting, distribution) (energy, water, sewage, waste)
use/operational)
. i URBAN FORM """l RENEWABLE/CLEANER
g LONG-LIFE AND RE- ENERGY g L | ENERGY SOURCES
——{ USE OF BUILDINGS : EFFICIENCY : :
: (orientation, i MASS TRANSIT H REDUCE. RE-USE
"l REUSED MATERIALS 7| insulation, thermal ; RECYCLE
——| AND COMPONENTS i mass ‘;f:)‘"a“m' Il CLEANER :
LOWAMPACT : : " dFUE'—Sb_ L3 LOCALISE ACCESS AND
H - H s ydrogen, bio- H DISPOSAL
RENEWABLE N
[ MATERIALS by : :
: ENERGY diesel)
F (solar water
H HIGH-IMPACT BUT heating, pvs, solar LOCALISE
T RECYCLABLE H cooking, bio-fuels, B ECONOMY
H MATERIALS : etc) H Urban/organic
g = agriculture

Localised processing
Pedestrian-friendly

TECHNOLOGIES, MARKETS, POLICY-INSTRUMENTS, INSTITUT IONAL STRUCTURES

RELATIONSHIP BETWEEN CITY/BUILT
FORMS, LIFESTYLES AND CARBON-
FOOTPRINT

 Density, city-form and commuting: the urban-
form legacy of apartheid

» Densification strategies and incentives
 Cleaner-fuels and bio-fuels in transport

* Localising the economy: food production and
other supplies

* ICT as localisation strategy (commuting/trips
and equitable access to services/supplies)
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KEY BUILDING CATEGORIES

» Residential (high, middle and low-income)

« Commercial (offices, retail and warehousing)
* Institutional (schools, universities, hospitals)

KEY ENERGY USES
* Lighting
*Thermal control (heating and cooling)

» Appliances (refrigeration, ICT, entertainment,
cooking, water-heating)
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e Orientation to winter sun is
an important first step

e In adirect gain building,
the windows admit both
heat and daylight

e The building envelope
needs to conserve the
solar heat collected by the
windows, and to help
distribute the daylight

e Windows can be fitted with
thermal shades or shutters
for heat conservation by
night

The Trombe wall delays the arrival of
solar heat, while the sunspace and
direct gain openings allow morning warm-up.

Temperatures are for a sunny winter day.
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RECENT INITIATIVES IN SUPPORT OF ENERGY EFFICIENCY
AND RENEWABLE ENERGY IN BUILDINGS

EMBODIED ENERGY AND ITS IMPLICATIONS
IN ENERGY EFFICIENT BUILDINGS:
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* Introduction: Buildings as open systems

Life-cycle analysis and industrial ecology
Embodied energy in building production

Key methods in embodied-energy
analysis
Embodied energy and key sectors in
South Africa’s construction

Interventions for embodied-energy
conservation

NATURAL
VEGETATION/
AND PLANTATION
SYSTEMS
WATER AND
FSII\\I(Q_I\FIICEJ’I\fé_ HYDROLOGICAL
\ SYSTEMS
TRANSPORT AND BUILDING AIR AND
DISTRIBUTION SYSTEM AND CLIMATIC
SYSTEMS PRODUCTION SYSTEMS
CYICLE v\\
/ LAND AND
POLITICAL AND MINERAL
sSOCIO- RESERVES
CULTURAL H SYSTEM
SYSTEMS ENERGY
PRODUCTION
AND
DISTRIBUTION
I Mainly Socio-economic SYSTEM Mainly Bio-physical l
= s mm o Em o Em o Em o EE o Em D Em = =m)
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EXTRACTION (Mining. Drilling, Harvesting. etc.

PHYSICAL SEPARATION AND REFIi\lING (Beneficiation, Smelting etc.)

I CRUDE PURE MATERIALS l

RECOMBINATION

I FINISHED MATERIALS l

| MACRO-FORMING |
(Casting/Molding, Machining, Forging etc.)

I FINISHED PARTS l

I FABRICATION AND CONSTRUCTION I

I FINISHED PRODUCTS I

[ USE |

I JUNK{REFUSE l

[ DISPOSAL |

4y

I 6. as I %.a4[ q,.aal %.azl 6. a l

bl

[ ON-SITE ASSEMBLY | A
=]

I FINAL FABRICATION | B

&)

l SEMI-FABRICATION C

[ ReFNEMENT D

2

I INITIAL PROCESSING E

s

I MATERIAL EXTRACTION F
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« STATISTICAL METHOD: ENERGY
INPUT DIVIDED BY MONETARY VALUE
OR PHYSICAL QUANTITY OF OUTPUT

« ENERGY AUDITS: STAGE-BY-STAGE
AUDIT OF ENERGY INPUT AND
PRODUCT OUTPUT

 INPUT-OUTPUT ANALYSIS: ENERGY
STATISTICS, I-O ANALYSIS TABLES
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 INADEQUACY OF CONVENTIONAL
INTENSITIES (MONETARY, PHYSICAL OR
TRADE UNITS)

« NEED FOR INTEGRATION OF PERFORMANCE
CONSIDERATIONS

« USE-INTENSITY AS A CRITICAL FACTOR
« COMBINING ENERGY- AND USE-INTENSITIES

« DERIVING EMBODIED-ENERGY IMPACT
COEFFICIENTS FOR COMPARISON AT THE
LEVEL OF THE ECONOMY

* PRODUCTS OF CONSTRUCTION 1.27MJ/Rc
* BRICKS AND TILES  0.68MJ/Rc
* STRUCTURAL METALS (INCLUDING IRON AND

STEEL) 0.54MJ/Rc

* TRANSPORT, STORAGE, WHOLESALE
DISTRIBUTION 0.46MJ/Rc
CEMENT 0.30MJ/Rc

WOOD AND WOOD PRODUCTS 0.17MJ/Rc
PETROLEUM PRODUCTS  0.10MJ/Rc
ELECTRICITY AND GAS 0.10MJ/Rc
PAINTS AND VARNISHES 0.09MJ/Rc
GLASS GLASS PRODUCTS 0.08MJ/Rc
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ENERGY EFFICIENCY IN PRODUCTION (CLEAN TECHNOLOGIES
PARADIGM: ISO 14000 CERTIFICATIONS AND UPSTREAM-TO-
DOWNSTREAM CONSIDERATIONS OF IMPACTS)

ENERGY-EFFICIENT PLANT AND EQUIPMENT ON SITE
SHORTER DISTRIBUTION NETWORKS

RAIL RATHER THAN ROAD TRANSPORT

LABOUR INTENSIVE CONSTRUCTION (CRITICAL FOR DEVELOPING
COUNTRIES WHERE CREATION OF JOBS AND SKILLS
OPPORTUNITIES IS REQUIRED)
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