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DEMOGRAPHICS AND THE PROJECTIONS

Global Population from 6.7 billion to 9.2 

billion by 2050 (an additional 2.5 billion).

In 2008 urban population overtook the 

rural population for the first time in 

history.

Urbanization to increase from 3.4 billion 

in 2008 to 6.4 billion by 2050.

The building industry will need to build for 

10x the population of the USA in the next 

40 years.

Statistics from United Nations Review 2008



THE CLIMATE CHANGE IMPERITIVE

Atmospheric levels of CO2 at 389ppm & 

expected to reach 500ppm by 2030.

CO2 emissions need to be capped at 

1000Gt by 2050, to limit temperature to 

2ºC rise (May 2009 UK, German and Swiss research).

By 2006 234bt had been emitted, after 10 

years we are 1/3 of the way to this limit. 

Are we going to hit the 1000Gt limit or go 

beyond?

Scientist are concerned that we will reach 

a tipping point with no recovery.

What does this mean to the 

building industry?



ESTIMATE OF BUILDING EMISSIONS TO 2050

Preliminary Only – requires detailed assessment & validation



DIFFICULTY IN HITTING THE TARGET

40% of global energy is use for buildings. 

To hit the 1000GtCO2 limit in 2050, 

building emissions need to be capped 

at 400GtCO2. This projection of
503GtCO2 misses the target.

Allowed 25m2 per person for residence 

plus workplace – similar to a Hong Kong 

population density for all urban 

expansion.

Factoring in 50kgCO2/m2 p.a for new 

buildings, which is 10 point Greenstar 

energy rating averaged globally.

Factoring in 75kgCO2/m2 p.a for 

existing buildings, which is 5 point 

Greenstar energy rating averaged 

globally.



DIFFICULTY IN HITTING THE TARGET

WHAT THIS TELLS US:

Must move to lower energy usage in buildings <50kgCO2/m2 p.a.

10 Offices in Japan 87kg/m2 average – Suzuki & Oka 1998

Need reduced living and working spaces <25sqm pp (residential + work).

Address energy consumption of existing buildings, reduce to <75kgCO2/m2.

Need to reduce embodied energy in buildings <450kgCO2/m2.

Offices currently 650 to 1100kg/m2 or 790kg/m2 average – Suzuki & Oka 1998

How can we realistically do this?

Rethink Energy Rethink Cities Rethink Buildings Rethink Comfort



DEVELOPING A FAÇADE PHILOSOPHY

MECHANICAL FIRST 80kgCO2/m2.pa*

Fully controlled building environment

Envelope sealed and insulated

Operates full time 

Operates over the whole building

(Post 1960’s & Western Approach)

NATURE FIRST 30kgCO2/m2.pa*

Connect with nature as far as possible

Improve with mechanical when required

Openable windows, apt insulation

A/C decentralize, part time / part space.

(Pre 1960’s & developing countries)

Campus building study, Building Energy Research Center, Tsinghua University,

Beijing, PRC 

Gaudi’s - Casa Batallo, Barcelona, 1895



OPERATING ENERGY VS. EMBODIED ENERGY

Comparison of energy profiles from now to 2050

Embodied Energy

Operating Energy



MORE EFFICIENT SYSTEMS

Contractor 230t of aluminium, our revised design had 120t, a saving of 110t of 

aluminium or 906t of CO2.



HIGH-PERFORMANCE GLASS

Left: clear DGU, VLT=80%, SC=0.85

Right: DGU Low-E VLT=52%, SC=0.32

Solar control with high visible light transmission

Reduced solar transmission lower HVAC load 

Natural daylight, reduce artificial light, 

less energy



THERMALLY BROKEN WINDOWS

Polyamide or polyurethane separator 

between aluminum sections

Design for composite action to optimize 

structural performance

PRC manufacturing processes need to be 

improved to achieve better efficiencies.



MINIMIZING ALUMINUM TO LOWER CO2

Minimize embodied energy

Reduce volume of aluminium

Address fire propagation

Potential to unitize assemblies

Consider other low CO2 materials

Adapt to range of St.Lucia / St.Kilda Suites 



THERMALLY-TREATED FRAMING

Prevents Cold Bridging.

Provides comfort to perimeter zone 

of the building.

Typically only used in cold-climate 

applications.

Reduces risk of internal condensation.

Avoids need for separate perimeter 

heating system.



CLADDING WITH LOW U & LOW CO2

Compressed fibre cement sheet

Cold-formed steel sandwich panels

Aluminium Composite Cladding

Handset Stone 30mm

Clay Bricks

Precast Concrete 88kgCO2/m2 for 150mm precast panel



EXTERNAL AND INTERNAL SHADING

External shading devices

Features vs. Shading devices

Orientation for optimal performance or look.

Possible to double as light shelf

Adds to façade cost

Adds to embodied energy of the building

Increased up front cost of the façade. 

Additional maintenance cost

Internal shading devices

Glare control for occupants and surface absorption  

Micro-climate concentrates heat to perimeter zone

Added benefit of privacy 



DOUBLE FAÇADES
Double façade – perimeter microclimate

Advantages

Lower operating energy

Improved thermal comfort

Controlled venting

Acoustic attenuation

Potential disadvantages

Increased upfront cost

Increased embodied energy

The fishbowl effect

Loss of effective floor area



ENVIRONMENTAL DIRECTIONS

➢Light Shelves and Light Tubes

➢Photo Voltaic - BiPV

➢Advanced PV Coatings

➢Evacuated Tube Heat Collectors

➢Wind turbines - limited



IS THE FUTURE AN EMBODIED ENERGY RATING SYSTEM?

Ref: Cole R.J and Kerman P.C 1996

Excellent Timber or Hybrid 

Material

<50 kgCO2/m2

Good Steel or light weight 

aluminium window 

wall

51-80 kgCO2/m2

Moderate Efficient Aluminum 

Curtain Wall

81-120 kgCO2/m2

Poor Inefficient design or 

excessive features

121-150 kgCO2/m2

Very Poor Inefficient design 

and excessive 

features

>150 kgCO2/m2

This table is based on a unitised curtain wall with 3.5kPa wind, 3.6m floor to floor and 

1.2m modules. Modification factors can be applied to other spans and wind loads.

What a façade rating system 

might look like.



CURRENT STATE OF PLAY IN AUSTRALIA

TPC Solutions Pty Ltd

The Australian Government is 

compiling a database for 

assessing carbon of Building 

Materials.

Forerunner to the incorporation of 

embodied energy in cradle-to-

grave energy modeling.

This approach may gain global 

acceptance. 

Could façade materials change 

in the next 3 to 5 years?
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