PRESENTATION IN TWO PARTS:

« CONTEXT AND KEY PRINCIPLES:
DANIEL

« DESIGN INTERPRETATION AND
APPLICATION:

ALASTAIR
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Fires at Joe Slovo informal settiement
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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: i il

| gy wommpos g the
MailGuardian Augst 2410 302007 . t

Anew tresses SA’

to global warming and suggests remedies

Greener

skomand Sasolare
the companies that will
be reporting under the
carbon disclosure project
in 2007. South Africa is

the first developing nation, along-

side Brasil, to participate, says u

report by global wildlie fund WWE
this week.

carbon dicxide per year, compared
10Shell’ 105-milion tons.

“Sasol will wport about 70-millon
fons a year. lis Secunda coal-to-
liquids plant s the largestsingle

int source of greenhouse gas
emissions in the world, acconding
104 recent submission t0 the South
African Cabinet by the department
of environmental affirs and tour-

SCARY SCENARIOS

perat
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equiibrium. The sold horizontal lines indicate the 5% t0 95% range! based |

s
The report, Re-thinking fncest s e
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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 FinatSectoral Gonsumpion:19922002
BUILT ENVIRONMENT ]

* Critical end-user of energy

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

) Transport Second IargeSt TTTTTT inal Consumption by Energy Carrier -
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)
N s 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
Il REUSED MATERIALS 7| insulation, thermal ; RECYCLE
—— AND COMPONENTS ;| mass, ‘;f:)‘"a“mv CLEANER i
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)




COMPACT VERSUS SPRAWL CITY DEBATE: OPPORTUNITIES AND TRADE-OFFS

* Practice of functional zoning and motorised transport: dormitory function of townships
and suburbs

* Inadequate capacity to sustain mixed-use and public transport
» Generates trips, necessitates private passenger vehicle and peak/low traffic cycles

MEXICO CITY BOGOTA
LAGOS
"
s 10 15 20
Bignt or Benin R ] WINDHOEK
SINGAPORE SEOUL

GOOD PRACTICE CASE STUDIES: CURITIBA, BRAZIL

sbISG

14.Bus with platforms extended to

ular passenger loading point:
Wright Collection

|

L. Curitiba’s Public Transit System (with insert of Brazil). Courtesy of
IPPUC.




GOOD PRACTICE CASE STUDY:

el

LOCAL ATTEMPTS AT PUBLIC TRANSPORT:
BUT WEAK DENSIFICATION STRATEGY

fretct




LOCALISING THE ECONOMY TO REDUCE
CARBON-FOOTPRINT:URBAN AGRICULTURE
¥ il 3 | ' {EENE 5 :

The complexities of carb
frlendly Shopping ‘

Tct}lkd to count the b ((pt
\

TRANSFORMATION TO CLEANER AND BIO-
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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)

11



SUSTAINAELE DESIGN: FACTORS TO CONSIDER

PLACE SPECIFIC
- climate
- sun angles

Azimuth Altitude

om/maps

www.theodora.c

www.theodora.com/maps

TIME SPECIFIC
-day light hours
- seasonal

THE GLOBAL AND NATIONAL ... k\f
b {
SOLAR RESOURCE

6000

Annual average radiation in watt
hours per square mefre per day.

Solar potential in South Africa

Solar map of the world =1 food y 4m per secon d

3  Moderate 3-4m per second
[ Low < 3 m persecond

Wind power potential in South Africa

12



Relative humidity

Natural
ventilation

N——

.
~.
<,
»
Evaporative \U
cooling

uonENUBA 1B Yim

Buo0o ssew b

)

Y /Buonpuce e euorfueruod

'
N

L 59 86 95 104 115
c° 15 30 35 40 45

Dry Bulb Temp.
Fig. 2.13 Passive cooling design strategies by climate. Buildings usually contain sources of heat. The
more heat that is generated within the building, the more an artificially warmer climate is created. Thus,
after plotting the outdoor climate data on this chart, consider how shifting these plots would affect your
design strategy. The more solar gains allowed inside, electric lights, and business machines, etc., the
further your plots shift to the right. The more people, cooking, bathing, and other heat-plus-moisture
sources, the further your plots move both upward and to the right. (Based on Milne and Givoni, 1979.)

Table 9.1

Energy will vary
from location to location.
The de o

tisfy

\provisions are based on
climate zones, including
dry bulb temperatures,
thermal neutrality,
humidity and southern
coastal condensation risk.
The climatic zone map
has six climatic zones as
shown.

Reference: D-Holm, 1M Murray, C.J. Pauw, A
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Deemed-to-satisfy rule for energy efficiency in roof and ceiling construction (Table 9.2)

Total R-Value of roof
and ceiling materials

and ceiling materials

Minimum added
R-Value of insulation

Figure 9.2a

rafters (Table 9.2b)

Minimum added
R-Value of insulation

Total R-Value of roof
and ceiling materials
Minimum added

R-Value of insulation

14



Pitched roof with flat ceiling — metal roof (Table 9.2c)

‘Total R-Value of roof
and ceiling materials

Minimum added
R-Value of insulation

Total R-Value of roof
and ceiling materials

= 1 2004

4= mmwmammmmmmmymmwmﬁmwngmm&mnasMngmam
installed.
2. Required insulation can be installed in the roof, mscmrmgaracmtbinaﬁwc!mh

'3 ThsT@laIHVBluek\F@ureQ%:hhassdmmmb@ugml the roof sp ' the gaps in the roof tiles. However
Flgluesi(a],(b]snﬂ i) that n ion of the roof sp fel u-emetalmﬂng

4. Where the solar zbsorptameofhemdug;arwm&lsleﬁwmequalmom mammmmaﬁvamemmwﬂmnmybs
reducad by 0.5 to account for the lower minimum Total A-Values specified in Table 9.2 for climate zones 3 and 5.

5. The direction of heat flow in Table 9.2 is considered to be the predominant direction of heat flow for the hours of occupation of the
building. it takes into account the higher rate of occupancy of houses at night time rather than day time.

Deemed-to-satisfy rule for energy efficiency in wall constructions (Table 9.3)
[ climate zones
| Minimum required Total R-Value for walls

Typical wall construction R-Values (Table 9.3a)
Climate zones

Total R-Value of wall
materials

Cavity clay masor

(mini ty yl 10 mnn‘;y external,
piete internal)

Minimum added
R-Value of insulation

Total R-Value of wall
materials

Concrete blockwork ma
(minimum 140 mm masonry)

Minimum added
R-Value of insulation

15



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 alow morning warm-up.

Temperatures are for a sunny winter day.

16



Cooling strategy examples

§

~

&

Relative humidity

§ §°

5

4

IConventional
dehupdidificat]

86
30

Dry Bulb Temp.
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GOOD-PRACTICE EXAMPLE: BP HEADQUARTERS
Facade design for enhanced daylighting Brotgtepn Aan Poust

GOOD-PRACTICE EXAMPLE: BP HEADQUARTERS
« Internal “feel/balance” of i L
daylight and artificial light '
* Integration of PV

(not cost-driven)

copyright BP SA; photograph Alain Proust
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INTEGRATING RENEWABLE ENERGY TECHNOLOGIES AND
BIO-FUELS IN BUILDINGS .

ENERGY LABELLING OF BUILDINGS

* Information strategy to inform stakeholders
of energy-consumption levels of building

« Can be mandatory or voluntary

» Can be in isolation or with back-up of
incentives and rewards

* Requires a broad support system for
stakeholders (both in terms of expertise and
web-based information)

19



*NEWSNETWORK

Sistos | s | cirata | 0070620 privabie |
‘Source: Envronmentl Fnance

Cities offered $5bn to 'green’ old buildings

Und

fer the programme, public buidings such as fr stations, as wel as
commercial buldin

P! 5 cies to
partcipate n the schemo: London, New York, Bangkok, Berin, Chicago,
Houston, Johannesburg, Karachi, Melboure, Mexico Ciy, Rome, Sa0 Paulo,
‘Seoul, Tokyo and Toronfo.

Financing willbe provided by ABN Ao, Ciigroup, Deutsche Bark, JPMorgan
Chase and UB: e 85 bi

programme will allow us to 6o that*

Gary Page,
$1 bilon, saki:

bottom fine”
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RECENT INITIATIVES IN SUPPORT OF ENERGY EFFICIENCY
AND RENEWABLE ENERGY IN BUILDINGS

ppotential for saving electricity capacity and CEF plans southern African factory

Lights are

‘SAMANTHA ENSLIN-PAYNE Barry Bredenkamp, the acting nitiatives come in the face of an putting tremendous pressure on the  Africa used CFLs, demarid could be
operations manager for theNational ici ly crisis that saw de-  already tight supply system, Eskom  reduced by 1000MW. To build
Durban - The Central Energy Fund  Energy Efficiency Agency (NEEA), man warned yesterday. 1 i i

oing out on old bulbs

and watts. An incandescent byl
costs between R3.75 and R4.25.
Etzinger said the cost of CFJ

(CEF)and " K multinational Philips ~ said on Friday that South Africa It said it was managing the de- R17 billion, based on
are in talks to make energy saving _wanted to eradicate incandescent mand by using available generating the cost of Eskom’s new Medupi

if the,

locally as a portion of the cost we
to transport. Both CFLs and inca}
descent light bulbs are import

from Indonesia and China.
Evenif the price did not fall su
stantially, it would still be viable
‘households tomake this investmer|
particularly given above-inflati
electricity price hikes that were d
tobe implemented over the next fd
years, Etzinger said.
Light bulb ban, Pagd

‘Special Project bulbs are
Division se done on
initial pur-
useholds.
s or CFLs
probably be in " ‘power con-
to be operatin e but cost
| vear, Luc Esco of CFLs at
| ager for Philip & 1 RI17.59 to
yesterday He di B 1 preset o romas o1 the brand
T v
ot
S e
Faaneany
[
79 trogs 2 srpcs
e o e ke s
Sresters
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EMBODIED ENERGY AND ITS IMPLICATIONS
IN ENERGY EFFICIENT BUILDINGS:

21



* 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 |

&

I &. Oy I 55.014[ 54.013[ ;:J.az[ &. a l

bl

[ ON-SITE ASSEMBLY | A
o]

I FINAL FABRICATION | B

%

l SEMI-FABRICATION C

[ ReFNEMENT D

a,

Ay

I INITIAL PROCESSING E

3

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

sssss

SSSSS

Embodied energy as per amounts
used in a completed building.
(www.dbce.csiro.au)

Embodied energy per material.
(Lawson 1996)
= e
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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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