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 01. 
A sustainable future. 
An introduction to lifecycle 

The imperatives of sustainability have been 
bubbling in our consciousness to varying 
degrees for many years. In the early 
70’s Paul Erlichs “The Population Bomb” 
focused attention on the Globe’s inability 
to feed its rapidly growing population.  
 
The OPEC oil price spike of 1974 focused  
the developed world’s attention on the  
need to develop more energy efficient  
cars and buildings.  
 
However, it is only in the relatively recent 
past that we have realised that what the 
planet consumes in one year takes more 
than 14 months to regenerate. We are 
consuming our capital. This realisation 
has generated a sense of urgency in the 
implementation of sustainable practices. 
As a result a more holistic approach to 
conservation of resources and the impact  
of the built environment on the sustainability 
of the planet has begun to emerge.  
 
Sustainable building design has been  
a focus of the European property  
industry for many years. The City  
of London requirement for 10% of new 
building energy consumption to be 
from renewable sources has presented 
significant challenges for designers. 
The responses to the regulation 
have highlighted the importance of 
maintaining an appropriate balance 
between innovative response  
and practical solutions that actually 
deliver a net benefit to the community.  
 
The Stern report has focused the world’s 
attention on the medium and long term 
economic impacts of ignoring the global 
warming and climate change.  
 
The United Nation’s intergovernmental 
panel report on climate change has 
stimulated debate across the community 
and dramatically raised the awareness  
of the potential impacts of climate change.  
 
While opinions are not totally aligned on 
the reality and extent of climate change 
it remains indisputable that we must work 
collectively to reduce the consumption 
of resources if the planet is to maintain 
appropriate standards of living for  
future generations.  

In Australia the current major concern 
is shortage of water brought sharply 
into focus by the prolonged drought 
particularly throughout the eastern states. 
The drought has laid bare the impact  
of inadequate spending on infrastructure 
by State Governments and the lack  
of leadership in this area provided by 
successive Federal Governments. The 
recent move for the Federal Government 
to seek to take control of the Murray 
Darling basin has been a welcome step  
in the right direction – but sadly still  
not welcomed by all.  
 
Juxtaposed against this is the lack  
of leadership shown by the Australian 
Federal Government along with the US  
in not ratifying the Kyoto Protocol and  
its call for significant reductions in carbon 
emissions. Both the Australian and the 
US Governments argue that embracing 
Kyoto would negatively impact the 
countries’ international competitiveness 
– particularly in view of the emergence 
of China and India as major industrial 
powers. While that may be all very well 
it is now emerging strongly that the policy 
vacuum that has been created over the 
past decade has dramatically raised the 
stakes. The importance of implementing an 
emissions reduction program across the 
planet has been significantly heightened.  
 
So where does Norman Disney & Young  
fit into this push for sustainability?  
 
The built environment globally is 
responsible for 40% of the carbon 
emissions. Buildings and their occupants 
are also major water consumers.  
(In the order of 12% of water resources).  
As consulting engineers to the building 
and infrastructure sectors NDY has  
a major role to play in minimising  
the consumption of precious resources 
while providing environments that 
enhance enjoyment and productivity  
of building occupants and users  
of infrastructure projects.  
 
When first discussing this publication  
with Cornwell Design, our design  
advisers, I referred to NDY winning the 
Victorian Energy Award in 1982 for our 
work on 49 Exhibition Street. Cornwell 

Design’s project manager was somewhat 
non-plussed at the longevity of our 
involvement declaring she was 7 years 
old at the time of this award.  
 
NDY have maintained our position at the 
forefront of design of energy efficient 
systems. We have and will continue to 
produce practical solutions, avoiding fads 
and gimmicks focusing on the solutions 
that will be truly sustainable over  
the life cycle of the building.  
 
This is the first edition of Lifecycle –  
a publication we intend to produce  
three times per annum.  
 
The publication will focus on sustainability 
in the built environment. We will feature 
articles by academics and noted 
sustainability proponents.  
 
Lifecycle will include case studies of 
innovative sustainable solutions from  
our international network of offices.  
 
We seek to stimulate our Lifecycle 
audience to enhance the focus on 
optimising consumption of resources  
with the aim of leaving the planet in 
better condition for future generations.  
 
We look forward to your involvement  
in meeting these exciting challenges. 

By Ian Hopkins

In the early 70’s Paul Erlich’s  
“The Population Bomb” focused attention on the Globe’s  

inability to feed its rapidly grown population.
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02. 
Sustainability. 
Snapshot

Melbourne 
A derelict building at 115 Batman Street,  
West Melbourne will be refurbished and 
become the new home for the Melbourne 
office. Services systems design will 
incorporate features that minimise energy 
and water consumption. Green Star target  
is a minimum of five stars. 

Manchester 
NDY is moving into new premises in 
Manchester we are working with a number 
of major clients to improve the sustainability 
of their portfolios. 

Wellington 
NDY has recently moved into new premises 
at No.1 The Terrace in Wellington.  
Our fitout includes passive chilled beam  
air conditioning systems, low energy lighting 
solutions and sustainable materials. 

NDY Offices

NDY current projects

London

Berlin, Dusseldorf, 
Frankfurt, Munich

Paris, Brussels

Prague

Perth 

Adelaide

Sydney

Auckland

Brisbane

Canberra 

Norman Disney & Young take their responsibility 
and commitment to the environment seriously 
and have taken advantage of many ecologically 
sustainable initiatives in the fitout and on going 
operation of their premises globally.
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The built environment  
globally is responsible  
for 40% of the  
carbon emissions.
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03. 
Walking the talk 
Case study: 
NDY Brisbane Office

41 Raff Street, Spring Hill in Brisbane, 
was constructed in the 1980’s to typical 
developers specifications. NDY Brisbane 
relocated there in April 2003 and have 
undertaken a complete building  
renovation and fitout.  
 
Access to natural light on all sides of 
the new premises led to a basic design 
decision to eliminate internal partitions 
and maximise the use of glass to raise 
exposure to views and light.  
 
NDY implemented a range of sustainable 
improvements to the building resulting  
in a number of demonstrable benefits. 
Most notably:
•	Receiving	The	Energex	Sustainable 
 Building Award. 
•	Carbon	savings	of	15%. 
•		Achieving	an	ABGR	rating	of	4	-	quite	 

an achievement for an existing building.

These improvements included: 
Reduction in Energy Consumption from: 
•	Upgrade	of	the	air	conditioning	system		
 to a Variable Air Volume system through  
 the installation of VAV air diffusion  
 equipment to all perimeter zones to  
 improve turn down and temperature  
 control in these areas.  
•	Improvements	to	the	basic	zoning		 	
 arrangements for the air conditioning  
 to ensure that calls for cooling and 
 heating do not occur simultaneously  
 during Autumn and Spring.  
•	Fitting	of	single	tube	T5	lighting	utilising		
 electronic ballasts to all perimeter offices. 
•	Fitting	of	PIR	motion	detectors	with	both		
 dimming and on/off functions to the  
 entire office and carpark areas for  
 control of lighting. Lights go off after  
 10 minutes of inactivity.  
 
Installation of a Building Management 
System to provide the following functions:  
•	Turn	off	air	conditioning	compressors		
 when ambient conditions are suitable . 
•	Optimise	start/stop	times	for	both	comfort		
 and energy management.  
•	Allow	fine	tuning	by	the	Building		 	
 Manager to optimise building energy  
 consumption.  
•	Fitting	of	solar	film	to	specific	windows		
 with ‘radiant heat’ characteristics. 
•	Progressive	changeover	to	lower	energy		
 flat screen LCD monitors throughout  
 the office (approximately 80% changed 
 over to date).  
 
Sustainability Initiatives including:  
•	Removal	of	internal	walls.	The	space	 
 now has the capability to operate   
 in hybrid mode with natural ventilation  
 in a cross flow pattern when ambient  
 conditions are suitable.  
•	Carpet	and	paints	with	low	VOC	 
 content were selected for use during  
 the refurbishment.  
•	Existing	workstations	were	recycled	 
 from the previous office..  
•	Air	diffusion	equipment,	light	fittings		
 and a substantial quantity of furniture  
 was also relocated from the previous  
 premises thus minimising cost and   
 material usage.  
•	Water	saving	devices	fitted	including:	 
 - Radar flush urinals.  
 - AAA tapware to toilets.  
 - Timer controlled low flow irrigation  
  to gardens.  
•	Specific	areas	established	for	recycling		
 bins for paper and toner cartridges. 
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Recognition  
In recognition of the energy savings 
achieved in the NDY fitout 41 Raff Street 
was awarded the Energex Sustainable 
Buildings Awards: Building Owner’s  
and Tenants Award for contributing  
to a sustainable future.  
 
Further Initiatives 
NDY is committed to continually seeking 
means of reducing the carbon footprint  
of premises occupied by the firm. 
 
The first opportunity for further energy 
saving in 41 Raff Street arose in the form 
of the “prize” for the Energex award.  
As winner of the award NDY House  
was provided with a solar power 
generation system.  
 
The	system	consists	of	approximately	15m²	 
of roof mounted PV cells connected to  
a FRONIUS IG inverter and synchronising 
unit	and	delivers	1500	watts	back	into	 
the building’s power system.  
 
Additional initiatives are being implemented 
under the ECOBIZ Partnership structure. 
This is an initiative of the Queensland 
Government to promote implementation 
of energy reduction and sustainability 
initiatives.	The	aim	is	to	achieve	a	5	star	
ABGR rating for the building.  
 
The impacts of the initiatives have been 
analysed, using energy modelling 
software. An excellent example of NDY’s 
ability to implement a range of minor 
modifications that contribute to a major 
improvement in energy consumption.  

Other initiatives implemented  
or to be Implemented include:  

Insulate Roof 
The currently uninsulated roof is the 
largest heat source and it is contributing 
to high summer electricity demand. 
Installing	R2.5	insulation	in	the	top	floor	
ceiling is expected to reduce year round 
Heating Ventilation and Air Conditioning 
(HVAC) energy requirements by 12%.  
 
Additional Shading Devices  
External fixed louvres installed on north 
facing windows that are currently 
exposed to direct solar loads, would 
reduce	HVAC	energy	consumption	by	1.5%.	 
 
Outside To Air Control  
The Building Management System will 
be modified to incorporate a control 
algorithm to vary outside air in proportion 
to population.  
 
New Condensers for AC Units, Muller 
Dricon systems significantly reduce 
the health risks and operating costs 
associated with cooling towers, and offer 
substantially improved energy efficiency 
when compared to air-cooled systems.  
 
Energy savings are quoted at 30%  
of compressor energy; this corresponds 
to a whole building reduction of 9%. 
 
This initiative has been implemented.  
 
Efficient Lighting 
A new lighting system utilising the latest 
TFT technology with positive biased  
GUI software has been installed. 
 
The new lighting system will provide the 
required working plane luminance  
directly and indirectly via the ceiling.  
This approach enhances the overall 
indoor environment.  
 
The reeded diffusing panels utilized to 
achieve this outcome provide a higher 
light output to power consumed ratio 
compared with conventional louvre 
diffusers. Power density as low as 7W/m2  
is achievable.  
 
Ultimately the implemented solution  
has resulted in an energy efficient system 
that promotes a comfortable working 
environment.  
 
Whole building energy savings are  
due	to	both	6.5%	reduction	in	lighting	
power demand and 4% reduction from 
HVAC systems due to less heat being 
generated in the office space. 
 

Control of External Lights by PE Cell 
A PE cell is an effective way of controlling 
external lighting based on natural light 
levels, saving operating time when 
compared with the standard time clock 
control device.  
 
Electronic Ballast Lighting for car park  
This technology saves 8W per tube in 
losses from the current car park lights  
 
Skylights for bathrooms  
Using skylights in bathrooms would allow 
the artificial lighting to be switched off 
during the day.  
 
Flat screen monitors for all PC’s  
Flat screen monitors require less electricity 
than conventional monitors and thus 
reduce demand throughout the building 
and additionally reduce the heat output 
inside the office resulting in reduced  
AC loads. Total building energy reduction  
is estimated at 4%.  
 
BMS Control, hot water units and boiling 
water system  
Controlling the hot water systems in 
the building through the Building 
Management System saves operation time.  
 
Dual flush toilet 
Current 11 L flush proposed to be replaced 
with	4.5/3	L	dual	flush	system.	 
 
Waterless Urinals 
Use 1/3 the water compared with 
conventional type.  
 
Flow restrictors 
Installing flow restrictors would cut  
water use by 40% at basins and sinks.  
 

Results 
The graph sets out the reduction in 
energy consumption achieved by 
implementation of the above initiatives. 
The success of the NDY initiatives on 
41 Raff Street demonstrate that a 1980’s 
developer built commercial building can 
be economically upgraded to achieve 
4.5	to	5	star	ABGR	rating.	The	project	has	
also demonstrated that it is possible to 
implement cost effective initiatives for 
reduction of water consumption.

Solar panels on roof 
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What the planet consumes in one year takes more  
than 14 months to regenerate.
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A
Abatement. Reducing  
or removing any kind  
of pollution.

Absorption. The process  
by which incident light energy 
is converted to another form  
of energy, usually heat.

Acid leachate. Water that has 
become acidic after seepage 
through landfills; potentially 
damaging to fish habitats and 
drinking water supplies.

Air Quality Standards. Amount 
of pollutants approved by 
predetermined guidelines that 
are not to be surpassed during 
a given time in a specific area. 

ASHRAE. American Society of 
Heating, Refrigeration and Air 
Conditioning Engineers.   

 Australian Building and 
Greenhouse Rating (ABGR).  
A rating scheme that helps 
building owners and tenants 
across Australia bench mark 
their greenhouse performance. 
Administered nationally  
by the NSW Department  
of Energy, Utilities and 
Sustainability (DEUS) and 
locally by state greenhouse 
agencies, the ABGR scheme 
rates buildings from one  
to five stars representing 
exceptional greenhouse 
performance.

B
Biodiversity. The variety of all 
life forms; the different plants, 
animals and micro-organisms, 
the genes they can contain 
and the ecosystems they form.

Biodiversity. The tendency  
in ecosystems when 
undisturbed, to have a great 
variety of species forming  
a complex web of interaction. 
Human population pressure 
and resource consumption 
tend to reduce biodiversity 
dangerously; diverse 
communities are less subject  
to catastrophic disruption.

Bioengineering. The use of 
living plants, or a combination 
of living and non-living 
materials, to stabilize slopes 
and drainage ways.

Blackwater. Wastewater 
generated from toilet flushing. 
Blackwater has a higher 
nitrogen and fecal coliform 
level than graywater. Some 
jurisdictions include water from 
kitchen sinks or laundry 
facilities in the definition  
of blackwater.    

Breeam. A British based 
system including a suite  
of methods and tools for 
assessing the sustainability  
of buildings and materials  
at various stages of the 
manufacturing, design  
and construction process.

Brownfields. Idle facilities 
where expansion or 
redevelopment is made difficult 
by environmental 
contamination.

Building Code of Australia 
(BCA). The national 
performance based building 
code, produced and 
maintained by the Australian 
Building Codes Board (ABCB) 
on behalf of the Australian 
Government and State and 
Territories (Fawcett et al., 2006).

Building related Illness. 
Diagnosable illness whose 
cause and symptoms can  
be directly attributed to 
specific pollutant source within 
the building (eg., legionnaire’s 
disease, hypersensitivity, 
pneumonitis).

C
Carbon credit. A term that 
refers to three types of units  
of greenhouse gas reductions 
defined under the Kyoto 
Protocol: 1 emissions reduction 
units are generated via  
joint implementation under 
Article 6 of the Kyoto Protocol, 
2 certified emission reduction 
units are generated and 
certified under the provisions of 
Article 12 of the Kyoto Protocol, 
the Clean Development 
Mechanism, and 3 verified 
emission reductions are verified 
reductions in greenhouse  
gas emissions below a 
predetermined baseline.

Carbon Dioxide. The 
greenhouse gas whose 
concentration is being most 
affected directly by human 
activities. CO2 also serves as 
the reference to compare all 
other greenhouse gasses. The 
major source of CO2 emissions 
is fossil fuel combustion.

Atmospheric concentrations of 
CO2 have been increasing at a 
rate of about 0.5 percent per 
annum and are now 30% 
above pre-industrial levels.

Clean Energy. Energy created 
from renewable sources with 
low environmental impact.

Compressed Natural Gas 
(CNG). An alternative fuel  
for motor vehicles; considered 
one of the cleanest because  
of low hydrocarbon emissions 
and its vapours are relatively 
non-ozone producing. 
However, vehicles fuelled with 
CNG do emit a significant 
quantity of nitrogen oxides.

Corporate Social 
Responsibility (CSR).  
A corporate philosophy  
and strategy for creating 
long-term shareholder value 
by embracing opportunities 
and managing risks derived 
from social, environmental and 
economic factors.

Cradle-to-Cradle. A term  
used in life-cycle analysis to 
describe a material or product 
at the end of its defined life.

Cradle-to-Cradle. A procedure 
that advocates the recycling of 
waste materials into  
new products rather than 
permanently disposing  
of them.

Cradle-to-Grave. A term  
used in life-cycle analysis  
to describe the entire life  
of a material or product  
up to the point of disposal.  
Also refers to a system that 
handles a product from 
creation through to disposal.

Cradle-to-Grave. A procedure 
advocating the disposal  
of waste materials by means of 
landfill, incineration, etc. rather 
than recycling.

E
Earth’s Thermal Energy.  
A little below the surface,  
the earth keeps a constant 
temperature close to the 
human comfort level,  
and this type of heating  
can be used efficiently for 
geothermal heating systems.

Ecolabelling. Environmental 
assessment of products based 
on third party certification; also 
known as Type 1 or third party 
environmentally preferred 
labelling under the series of 
ISO 14000 Standards (Fawcett 
et al., 2006).

Ecological Footprint. The area 
of land that is needed to 
produce the natural resources 
a population consumes and  
to assimilate the wastes that  
it produces.  

Embodied Energy. The energy 
that is necessary to make a 
product. It is also the molecular 
energy already existing in a 
product’s content.

Emissions. The release of  
any gas or vapour into the 
environment from a particular 
source, including smokestacks, 
chimneys, and motor vehicles.

Energy Analysis. Analysis of 
the energy use of a structure.

Energy Management.  
A control system capable of 
monitoring environmental and 
system loads and adjusting 
HVAC operations accordingly 
in order to conserve energy 
while maintaining comfort.

Energy Recovery. A process of 
attaining energy from waste.

Environmental Footprint.  
For an industrial setting, this is 
a company’s environmental 
impact determined by the 
amount of depletable raw 
materials and non-renewable 
resources it consumes to make 
its products, and the quantity 
of wastes and emissions that 
are generated in the process. 
Traditionally, for a company  
to grow, the footprint had to get 
larger. Today, finding ways to 
reduce the environmental 
footprint is a priority for leading 
companies. An environmental 
footprint can be determined for 
a building, city, or nation as 
well, and gives an indication 
of the sustainability of the unit.

 
Environmental Impact 
Statement. A detailed 
statement on a process, project, 
facility or infrastructure 
development that highlights 
the positive and negative 
impacts of the activity on the 
immediate and broader 
environment. Required in 
many cases to satisfy various 
levels of government, the 
community and other 
stakeholders.

Erosion. The wearing away  
of land surface by wind or 
water, intensified by land-
clearing practices related  
to farming, residential or 
industrial development,  
road building, or logging.

L
LEED. A self-assessing green 
building rating system 
developed by the U.S. Green 
Building Council. LEED stands 
for Leadership in Energy 
Environmental Design, and 
evaluates a building from 
systems perspective. By 
achieving points in different 
areas of environmental 
performance, a building 
achieves a level of 
“certification” under the system.

 
Life-cycle. The consecutive, 
interlinked stages of a product, 
beginning with raw materials 
acquisition and manufacture 
and construction, and uses 
and concluding with any of a 
variety of recovery, recycling, 
or waste management options.

Life-cycle Assessment (LCA). 
A concept and method to 
evaluate the environmental 
effects of a product or activity 
holistically, by analysing the 
entire life cycle of a particular 
product, process, or activity. 
Life-cycle assessment is 
typically described in three 
complementary phases: 
inventory analysis, impact 
assessment, and improvement 
assessment. 

D
Design for the Environment 
(DfE). An environmentally 
sensitive design model which 
reduces environmental 
damage through careful 
planning and material 
selection.

Design-for-life. A design 
philosophy and approach 
which incorporates 
consideration of the full life 
cycle of the product, building 
or material so that its current 
life can be maximised and  
it can be readily returned to 
further use (via Disassembly, 
recycling, reuse or remanu-
facture) at the end of its 
current life; not to be confused 
with design-life which is  
the intended functional life  
of a product.

S
Solar Photovoltaics (PV). These 
convert sunlight directly into 
electricity by using materials 
made from semiconductor 
materials. This material does 
not create any pollution, noise, 
or other environment impact.

Solar Water Heater. A device 
that heats water by absorbing 
the sun’s energy.  The heated 
water is generally transferred 
to a storage vessel prior to use 
in the building or dwelling.

Smart house. Consists of 
programmable electricity 
controls and sensors that can 
regulate heating, cooling, 
ventilation, lighting, appliance 
and equipment operation in 
an energy conserving and 
climatically responsive manner.

Sustainability. Practices that 
would ensure the continued 
viability of a product or 
practice well into the future.

Sustainable Development.  
An approach to progress that 
meets the needs of the present 
without compromising the 
ability of the future generations 
to meet their needs.

P
Part L. A section of the  
British Building Regulations 
controlled by the Office of the 
Deputy Prime Minister (ODPM) 
that covers the Conservation of 
Fuel and Power in a range of 
building types.

Payback Period. A popular 
non-discounting project 
selection technique used  
when organisations require  
the capital investment of a 
project to be recovered within 
a specified period; the period  
it takes for the stream of net 
cash flows to equal the initial 
investment; a term gaining 
increased use in the 
evaluation of sustainable  
and renewable energy  
options. It can also be used  
to refer to the period of time 
over which energy cost 
savings derived from 
accessing renewable energy 
offsets the up-front capital  
cost of the system.

V
Volatile Organic Compounds 
(VOCs).  VOCs are chemicals 
that contain carbon molecules 
and are volatile enough to 
evaporate from material 
surfaces into indoor air at 
normal room temperatures 
(referred to as off-gassing). 
Examples of building materials 
that may contain VOCs  

include, but are not limited to: 
solvents, paints, adhesives, 
carpeting, and particleboard. 
Signs or symptoms of VOCs 
exposure may include eye and 
upper respiratory irritation, 
nasal congestion, headache 
and dizziness.

G
Global Warming. A significant 
variation from one climatic 
condition to another due to 
human activities.

Global Warming. An  
increase in the near surface 
temperature of the Earth.

Global warming is the term 
most often used to refer to the 
warming predicted to occur as 
a result of increased emissions 
of greenhouse gases. Scientists 
generally agree that the Earth’s 
surface has warmed by about 
one degree Fahrenheit in the 
past 140 years.

Green Building. A building 
constructed to incorporate 
design techniques and 
materials, which then 
minimize its environmental 
impacts.

Green Design. A design, 
usually architectural, 
conforming to environmentally 
sound principles of building, 
material and energy use. A 
green building, for example, 
might make use of solar 
panels, skylights and recycled 
building materials.

Greenhouse Gases. Gases 
which contribute to the 
greenhouse effect, frequently 
referred to as ‘carbon dioxide 
equivalent’ since carbon  
dioxide is the most abundant 
greenhouse gas (followed by 
methane); some greenhouse 
gases occur naturally in the 
atmosphere, while others result 
from human activities. 
Naturally occurring 
greenhouse gases include 
water vapour, carbon dioxide, 
methane, nitrous oxide (N2O), 
ozone. Man made greenhouse 
gases include Hydrochloro- 
fluorocarbons (HCFS’s) 
perfluorocarbons (PFC’s) and 
hydrofluorocarbons (HFC’s)

Greenhouse Effect. The effect 
produced as greenhouse gases 
allow incoming solar radiation 
to pass through the Earth’s 
atmosphere, but prevent most 
of the outgoing infrared 
radiation from the surface and 
lower atmosphere from 
escaping into outer space this 
process occurs naturally and 
has kept the Earth’s 
temperature about 59 degrees 
Fahrenheit warmer than it 
would otherwise be. Current 
life on Earth could not be 

sustained without the natural 
greenhouse effect. However, 
increased emissions of 
greenhouse gas may increase 
the surface temperature of the 
Earth with potentially serious 
consequences.

GREENGUARD Environmental 
Institute Certification Program. 
U.S certification scheme to 
establish acceptable indoor air 
standards for indoor products, 
environments, and buildings.

Greenstar. A comprehensive 
rating system for sustainability 
of buildings controlled by the 
Green Building Council 
Australia.

H
Holistic Design. An integrative 
and comprehensive design 
approach that considers the 
interrelatedness of a project 
parts, components, systems, 
and subsystems, in order  
to optimise energy and 
environmental performance 
during the whole-of life  
of a project.

I
Indoor Air Quality (IAQ). 
ASHRAE defines acceptable 
indoor air quality as air in 
which there are no known 
contaminates at harmful 
concentrations as determined 
by cognizant authorities and 
with which 80% or more 
people exposed do not express 
dissatisfaction.

N
NABERS. The National 
Australian Built Environment 
Rating System is a 
performance based rating 
system for existing buildings. 
NABERS rates a building  
on the basis of its measured 
operational impacts on  
the environment.

R
Recycling. The series of 
activities, including collection, 
separation and processing,  
by which products or other 
materials are recovered from 
the solid waste stream for use 
in the form of raw materials  
in the manufacture of new 
products other than fuel for 
producing heat or power by 
combustion.

Recycling. Process by which 
materials that would otherwise 
become solid waste are 
collected, separated or 
processed and returned to the 
economic mainstream to be 
reused in the form of raw 
materials of finished goods.

Recycling Areas. Space 
dedicated to recycling 
activities is essential to a 
successful recycling program, 
both on the construction site 
and in the building after 
occupation. 

Recycling Bins. Containers  
to temporarily hold recyclable 
materials until transferred to  
a larger holding facility for 
pick-up by a recycling service. 
Conveniently located bins 
increase recycling rates by 
allowing occupants to recycle 
more easily. Design space for 
recycling bins is a physical 
reminder of a commitment  
to recycling.

Refurbished. Products that 
have been upgraded to be 
returned to active use in their 
original form. Refurbishing is 
considered a form of reuse, and 
is preferable to recycling as it 
requires less processing and 
inputs to return a product to 
useful service.

Regeneration. Regeneration is 
an activity of material renewal 
to return it in a primary form 
for usage in the same or 
different process.

Renewable Energy. Energy 
resources such as wind power 
or solar power that can keep 
producing indefinitely without 
being depleted.

 
Renewable Resources.  
A resource that can be 
replenished at a rate equal  
to or greater than its rate of 
depletion; e.g., solar, wind, 
geothermal and biomass 
resources.

Renovation. Upgrade of an 
existing building or space  
that maintains the original 
structure of a building.

Respirable. Particles or aerosols 
capable of being inhaled into 
the deep lung, less than the 3 
microns in diameter.

T
Triple bottom line. Is the term 
utilised when an organisation 
seeks to optimise its 
environmental, social and 
cultural performance and 
contribution in addition to its 
economic performance.

U
U.S Green Building Council 
(USGBC). National 
organisation whose mission is 
to accelerate the adoption of 
green building practices, 
technologies, and standards.
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04. 
Renewables. 
Alternative power systems  
for remote locations

For many years outback stations  
and farms have often utilised power 
systems consisting of 12V car battery 
storage banks, charged by basic wind 
turbines, with back up power from  
diesel generator sets.
 
Developments in technology have 
provided the opportunity for more 
reliance to be placed on renewable 
systems incorporating a combination  
of wind turbines and solar panels.
 

To encourage adoption of such systems 
in Western Australia SEDO (Sustainable 
Energy Development Office) has established 
a rebate system – the Remote Area Power 
Supply (RAPS) program.
 
This article outlines the system that has 
been provided for the WA Department of 
Agriculture Check Point building at Eucla 
and highlights other Western Australia 
examples of applications of renewable 
energy technology.

1. System Description
The systems originally installed at the 
checkpoint are described as follows:

1.1 Power Supply
The original power supply to the Check 
Point	was	a	three	phase,	4	wire,	415V/240V	
system of 63 ampere per phase capacity. 
The origin of supply was the Border 
Village power station at the Motel, across 
the border in South Australia.
 
The energy charge before the conversion 
was in the order of $1.60 per kWh and 
annual costs totalled in the order of $60,000.
 
A	12.5	Kva	back	up	diesel	generator	
provided power in the event of failure  
of the Border Village Power Plant.

1.2 Electrical Systems
The electrical installation at the  
Check Points consists of:

Interior 
•	Fluorescent	lighting.
•	General	power	outlets.
•	Equipment	and	appliances	including	 
 boiling water unit, toaster, fridge, 
 photocopier, TV/video and security 
 equipment.
•	Air	conditioners	(3	off),	wall	mounted	 
 reverse cycle.

Exterior 
•	Septic	tank	panel.
•	Floodlighting	under	the	inspection	 
 canopy.
•	Garden	lighting.
•	Sign	lighting.

1.3 Electrical Loads
The Checkpoint Building operates 
24	hours	per	day	365	days	per	year.	
Measurement and consumption records 
indicated consumption variations from 
3.5kW	hrs/hr	to	a	peak	of	5.75kW	hrs/hr	
with an annual average of 4.40kW hrs/hr
 
If all appliances operated simultaneously 
it was determined that peak consumption 
could	reach	10.5kW	hrs/hour.
 
Peak consumption per day was calculated 
as 106kW hrs/day.
 
1.4 Greenhouse Gases
With the original system, calculated 
greenhouse gas emission was 0.97kg  
of C02/kWhr.
 
Hence total per annum was 37 tonnes  
of C0².

Department  
of Agriculture Checkpoint
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2.2 System Configuration
The alternative systems installed are:
 
Solar Panels
Make:  BP Solar 4180 – 160 Watt
Quantity: 70 off at 160 Watt 
Rating: 11.2kW 
 
Wind Turbines 
Make: Westwind 
Quantity: 2 
Rating: 2 x 10kW 
 
Batteries 
Make: Battery Energy – 2EG 1000 
Voltage: 2 Volts/cell 
Quantity: 60 
Amp Hour  
Rating: 1000 (10 hour discharge cycle).
 
Generator
The	existing	12.5KVA	generator	was	
retained.
 
2.3 System Output
Based on the previously stated criteria of:
•	Average	solar	radiation	of	5kWh/m2/day.
•	Wind	speed	of	4	to	5m/sec.
 
The output is:
•	Solar	panel	56kWh/m2/day.
•	Wind	turbines	50kW	hrs/day.
•	Total	106	kW	hrs	per	day.
 
To match calculated consumption 
requirements.
 

2.4 System Performance
Commissioning of the system and 
subsequent fine tuning reduced 
generator operation to between 1 and 2 
hours per day. The combination of output 
from solar panels and wind turbines 
generally maintained the load and 
recharged the battery bank.
 
Refinements to the installed system to 
optimise energy consumption included:
•	Daylight	sensors	to	ensure	canopy	lights		
 were switched off. 
•	New	floodlights	with	2	stage	ballasts	 
	 to	provide	50%	light	in	stand	by	mode. 
•	Conversion	of	the	4	air	conditioning		
 units to Inverter type. 
•	Movement	sensors	to	control	reduced		
 number of fluorescent lights.

2.5 Operating Costs
Estimated operating costs following 
implementation of the alternative systems 
and	subsequent	tuning	were	$5,000.
 
Actual	operating	costs	for	the	2005/2006	
financial year were $3,200.
 
2.6 Payback
Total capital cost of the alternative system 
was $420,000.

With	the	SEDO	rebate	of	50%	this	reduced	
to $210,000.

Simple payback period based on estimated 
operating	cost	of	savings	of	$55,000	pa.
•	7.6	years	without	SEDO	rebate.
•	3.8	years	with	50%	SEDO	rebate	on	 
 capital costs.

Given that the actual operating costs are 
lower than estimated the actual payback 
periods will be slightly better. 

2.7 Greenhouse Gas Savings
The estimated maximum greenhouse gas 
output of the alternate system is 6 tonnes pa 
compared with 37 tonnes for the original 
system. A significant reduction!

Other Systems
 
Cocos Island 
A new power station at Cocos included  
4 by 20kw wind turbines. They operate in 
conjunction	with	375	kva	diesel	generator	
sets.	The	wind	turbines	contribute	15%	to	
20% of the energy needs of the island,  
and have reduced the operating costs  
of the installation, together with a reduction  
in greenhouse gas generation.
 
Kununurra
At the Department of Agriculture Checkpoint, 
a PV system has been installed and has 
been	in	operation	since	June	2005.	 
The system consists of 21kw of panels,  
and operates with an inverter, battery 
bank and 24 kva diesel generator. 
 
Operating costs have been significantly 
reduced	from	$55,000	pa	to	below	$20,000	
pa. Unfortunately, at Kununurra there is 
inadequate wind resource to drive wind 
turbines, as used at the Eucla Checkpoint. 
 
Mount Morgan
A PV system was completed in June 2006 
at a work camp in the North Eastern 
Goldfields of WA. The original power 
supply to the work camp was from  
an on site 100 kva diesel generator set. 
Since the system has been in operation, 
the operating period of the diesel 
generator has been reduced to 4 hours 
per day. It is anticipated that further 
reductions will be possible.

2. Alternative Systems

2.1 Alternative Power System
The fact that the annual operating cost of 
the original system was so high at $60,000 
pa made the case for the use of a hybrid 
system feasible.
 
The alternative power supply systems 
considered comprised:
•	Photo	Voltaic	(PV)	Solar	Panels.
•	Wind	Turbines.
•	Inverter.
•	Battery	Bank.
•	Back	up	Diesel	Generator.

Checkpoint, solar radiation levels vary 
from a low in June to a peak in January 
as indicated by Graph No. 1. The average 
solar	radiation	is	taken	as	5kWhr/m2/day 
for the Checkpoint, which effectively means 
a	1m2	PV	panel	will	capture	5kWhr	of	
electrical energy during the daylight hours.

At the Checkpoint, the wind speed 
throughout the year varies from 4 to just 
over	5m/second	as	indicated	by	Graph	
No. 2. This is adequate to drive a small 
turbine. The output of a wind turbine  
is also expressed in kWhr per day  
and	is	typically	15kWhr	for	a	5kW	turbine	 
and	25kWhr	for	a	10kW	turbine.
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Graph 1 – Solar Radiation for Eucla
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While opinions are not totally aligned 
on the reality and extent of climate 
change it remains indisputable that  
we must work collectively to reduce 
the consumption of resources if the 
planet is to maintain appropriate 
standards of living for future generations.  
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This development, located in London’s 
Canary Wharf estate, and providing 
40,000m²	of	premium	quality	headquarters	
office space, is being developed on 
behalf of international consultancy KPMG 
by leading London developer Canary 
Wharf Group. Norman Disney & Young  
is acting as building services engineer  
for the design of the shell and core services 
on behalf of Canary Wharf Group.
 
 
The Challenge
In developing the brief for the building, 
KPMG and Canary Wharf Group put 
sustainability at the heart of their agenda 
they set the design team the challenge 
of achieving a carbon emissions 
target 30% better than required by the 
current Building Regulations, without 
undermining the overall architectural 
vision of a predominantly glazed building.
  
The Response
Positive interaction between Architect, 
Engineer and other stakeholders is the 
essential ingredient required for meeting 
a challenge of the magnitude set by 
KPMG and Canary Wharf.

By incorporating an engineered facade 
solution, combined with optimised 
high efficiency plant including on site 
tri-generation an overall reduction in 
carbon emissions of 30% was achieved.
 
An energy efficient façade is a key 
component of the design of a truly 
sustainable building.
 
NDY analysed a number of façade systems. 
The aim was to establish an optimum 
energy efficiency balance between: 
maximising natural daylight; minimising 
solar gains; achieving a sensible rate of 
heat loss from inside the building, through 
the external envelope, thus minimising 
cooling demand.
 
Following this analysis the energy 
reduction features implemented are 
described under the following headings:
•	Shell	&	core	systems
•	Fitout	systems
•	Special	Features

05. 
Case Study: 
15 Canada Square, Canary Wharf. 
Energy Strategy  
 
30% Carbon Reduction

The aim was to establish an optimum energy efficiency balance 
between: maximising natural daylight; minimising solar gains; 

achieving a sensible rate of heat loss from inside the building 
through the external envelope, thus minimising cooling demand.
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Shell and core design features  
selected include:
•	High	performance	double-glazed	 
 façade with a solar factor = 32%  
	 and	light	transmission	=	55%. 
•	Water-cooled	chillers	with	closed	circuit		
 cooling towers, achieving a Coefficient  
	 of	Seasonal	Performance	=	4.5. 
•	Thermal	wheels	installed	in	central	air		
 handling units, to recover extract air  
	 heat	energy	at	an	efficiency	of	65%. 
•	High	efficiency	gas	fired	boilers,	rated	 
 at 90% efficiency. 
•	Integral	Building	Management	system. 
•	Power	Factor	Correction. 
 

Fit-out design features include: 
•	Daylight	linking	controls. 
•	Office	floors	conditioned	using	 
 active chilled beams.
 
The above Shell & Core & Fitout features 
will provide an overall estimated carbon 
reduction of 17%, compared to current 
Building Regulations.
 

Fig 2 – Dynamic Simulation Model

Special Features
The shell and core building services  
will also include an on-site tri-generation 
system. Power, heating and chilled water 
will be generated using a gas-fired primary 
generator coupled with an absorption 
chiller. 

Predicted building load profiles for power, 
heating and cooling as depicted in Figure 4 
were established to match a suitable 
generation system.

The absorption chiller capacity was selected 
to match anticipated base load. The chiller 
capacity dictated the capacity of the 
generator required to provide sufficient 
waste heat to power the absorption chiller.

The Outcome
Our analyses indicate that the combination 
of shell and core and fitout features 
outlined above coupled with the 
contribution from the tri-generation 
system have the capability of achieving 
KPMG’s and Canary Wharf’s target of 30% 
reduction in carbon emissions compared 
with current Building Regulation.

As with all carbon emission reduction 
design initiatives, it will be essential  
that system commissioning establishes  
an efficient operating baseline.

Ongoing tuning of building systems will 
also be essential if the gains available 
through the design initiatives are to be 
optimised over the building’s life cycle.

The anticipated energy efficiency of 
operation	of	15	Canada	Square,	Canary	
Wharf is an example of what can  
be achieved through the focused efforts  
of the Engineering and Architectural 
design teams working in close collaboration 
with a client group focussed on achieving 
a sustainable outcome.

15 Canada Square 
Canary Wharf, London

DS3 West - Daily Load Profile - Summer

DS3 West - Daily Load Profile - Winter
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We seek to stimulate our Lifecycle 
audience to enhance the focus  
on optimising consumption of 
resources with the aim of leaving 
the planet in better condition  
for future generations.
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Adelaide

Level 24  
91 King William Street  
South Australia  
5000 Australia 

Phone: +61 8 8233 5956  
Fax: +61 8 8233 5858  
email:adelaide@ndy.com

Contact: George Balales

Canberra

2nd Floor Endeavour House  
Canberra Avenue Manuka  
Australian Capital Territory  
2603 Australia 

Phone: +61 2 6295 1788  
Fax: +61 2 6295 7302  
email:canberra@ndy.com 

Contact: Jeff Marchant 

Manchester

5th Floor St. James House 
7 Charlotte Street 
Manchester 
M1 4DZ United Kingdom

Phone: + 44 (0)161 234 0145  
Fax: +44 (0)161 234 0146  
email:manchester@ndy.com 

Contact: Darrel Williams

Sydney

Level 1  
60 Miller Street  
North Sydney  
New South Wales  
2060 Australia 

Phone: +61 2 9928 6800 
Fax: +61 2 9955 6900  
email:sydney@ndy.com 

Contact: Lisa McPhail  

Auckland

Level 5 Quay Tower  
29 Customs Street West  
New Zealand 

Phone: +64 9307 6596  
Fax: +64 9307 6597  
email:auckland@ndy.com

Contact: Mark Ogilvie

Brisbane

41 Raff Street  
Spring Hill  
Queensland  
4000 Australia 

Phone: +61 7 3120 6800  
Fax: +61 7 3832 8330  
email:brisbane@ndy.com 

Contact: Andrew Gentner 

London

3rd Floor Classic House  
180 Old Street  
EC1V 9RQ United Kingdom 

Phone: +44 207 553 9494  
Fax: +44 207 553 9499  
email:london@ndy.com 

Contact: Stas Brzeski

Melbourne

409 St Kilda Road  
Victoria  
3004 Australia 

Phone: +613 9862 6800  
Fax: +613 9862 6900  
email:melbourne@ndy.com 

Contact: Mark Thompson

Perth

200 Street Georges Terrace  
Western Australia  
6000 Australia 

Phone: +61 8 9281 6800  
Fax: +61 8 9281 6888  
email:perth@ndy.com 

Contact: Andrew Macgregor

Wellington

Ground Floor 1  
The Terrace  
6011 New Zealand 

Phone: +64 4 471 0151  
Fax: +64 4 471 0163  
wellington@ndy.com

Contact: Stuart Bagley 

The case studies in this edition of Lifecycle highlight NDY’s 
ability to address sustainability issues across the spectrum 
of building types and geographical locations. 
 
Lifecycle is an initiative by Norman Disney & Young 
Copyright 2007 www.ndy.com
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