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01.
Introduction.
by Ian Hopkins

Welcome to the second edition  
of Lifecycle.

In this edition we again highlight a 
diverse range of initiatives available  
to organizations in their quest to 
optimize their own consumption  
of resources and thereby contribute  
to the sustainability of the planet.

In global terms there is an increasing 
awareness of the importance of 
reducing carbon emissions and it is 
essential that all countries embrace 
the need to implement comprehensive 
emissions programs.

It is interesting to reflect on Professor 
Ross Garnaut’s comment “The cost of 
well designed mitigation, substantial as 
they are, do not threaten to derail the 
growth path of Australia, its developing 
country neighbours or the global 
economy. Unmitigated climate  
change probably would”.

In our view any debate on the reality 
or otherwise of climate change is 
spurious. The conservation of resources 
and the improvement in the quality of 
the earth’s atmosphere that result from 
a global emissions reduction program 
are sufficient incentive for us to act in 
the interests of future generations.

The property and construction industry 
is rapidly recognizing the importance 
of embracing sustainability initiatives. 
As a major consumer of resources 
and materials the industry must make 
significant contributions if meaningful 
reductions in global carbon emissions 
are to be achieved.

Articles in this edition of Lifecycle 
feature energy conservation initiatives 
for a major office refurbishment and 
extension in Wellington New Zealand.

The article on “Setting the Sustainability 
Agenda” highlights the importance of 
capturing the hearts and minds of all  
stakeholders in an effort to establish a 
culture of sustainability in an organisation.

The importance of occupant comfort is 
examined in a further article to highlight 
means of optimizing the comfort/energy 
efficiency changes.

Walking the talk with regards to 
sustainability is an essential contributor 
to NDY’s commitment to realizing our 
vision to be acknowledged as the best 
practitioner in our field.

Our London office is well advanced 
en-route to ISO 14001 certification and 
the office will lead the balance of the 
organization through this process.

We have recently achieved a 5 star 
ABGR rating for our Brisbane office. 
Our new fitout in Canberra will achieve 
a 5 star Greenstar fitout rating. Our 
new Melbourne office at 115 Batman 
Street, West Melbourne is striving for 
5 star Greenstar rating for Design, As 
Built and Fitout which when achieved 
will place Batman Street in very rare 
company indeed.

We are seeking to interact with the 
rating agencies to contribute to the 
development of the rating systems. 
It is essential that the rating systems 
encourage building developers and 
operators to commit to designs 
that reduce carbon emissions and 
most importantly carry through this 
commitment beyond the design  
phase through construction and 
operation of the building.

Our recently signed Strategic Alliance 
with Carbon Planet provides us with  
the ability to offer our clients a full 
carbon audit service and where 
appropriate access to emissions 
trading opportunities.

I trust you’ll enjoy the articles in this 
edition of Lifecycle and we look forward 
to continuing engagement with our 
clients and colleagues to positively 
contribute to the achievement of the 
emissions reduction targets in each  
of our areas of operation.

+

=
Strategic Alliance 
Partners working  

with you to measure 
and minimise your 
carbon emissions

02.
Nakheel Harbour & Tower

On 5th October 2008 leading Dubai 
developer unveiled plans for the world’s 
tallest building. The announcement  
made by Nakheel CEO Chris O’Donnell  
is as follows:

“Last night our Chairman Sultan Ahmed 
Bin Sulayem launched yet another 
groundbreaking Nakheel development 
- Nakheel Harbour & Tower. Not only 
has a development of this shape and 
scale not been attempted before, but it 
is also testament to Nakheel’s innovative 
projects that have changed the way the 
world looks at Dubai. With a stunning 
centrepiece of Nakheel Tower, reaching 
more than a kilometre in height, it will 
also become the only inner city harbour 
anywhere in the world. Enthused by the 
past Islamic traditions of geometry, design 
and symmetry, it sets future standards 
in engineering excellence. Equally, we 
have sought inspiration from the Islamic 
principles of inclusion, innovation, 
diversity, excellence, growth and progress 
to create a true and lasting community. 
There is nothing like the Nakheel Harbour 
& Tower and I believe it will become 
Dubai’s capital. Nakheel is creating a new 
community; a place for living, working, 
relaxing and entertaining, for art and 
culture. Set on over 270 hectares the 
Nakheel Harbour & Tower precinct will 
become home to more than 55,000 
people, a workplace for 45,000 more and 
attract millions of visitors each year. The 
development will have an eight hectare 
canal district incorporating a network of 
waterways, a chain of unique internal 
open spaces which are interlinked and 
continuous walkways stretching over 1800 
metres. With Nakheel Harbour & Tower we 
are sharing with the world the vision and 
ambition that is at the heart of Dubai -  
a vision that inspires humanity.”

Norman Disney & Young is proud to 
be part of the team charged with the 
responsibility for design of the Nakheel 
Harbour & Tower NDY has design 
responsibility for:

HVAC �

Electrical Systems �

Fire Protection �

Public Health/Hydraulic Systems �

Communications Infrastructure �

A project of this magnitude embodies a 
range of major engineering challenges. 
Nakheel are committed to optimizing 
the sustainability of their developments 
and the NDY team looks forward to 
working with the team to deliver on  
the sustainability objectives in this  
most iconic of projects.



03. Walking the Talk Update: 

41 Raff Street
by Andrew Gentner

115 Batman Street,
West Melbourne

Further to the ‘Walking The Talk Case Study’  
in the first issue of NDY Life Cycle publication.  
NDY’s Brisbane Office at 41 Raff Street, 
Spring Hill has achieved a 5 Star ABGR Rating 
representing a saving in excess of 24% on the 
previous years energy consumption and a 4½ 
Star NABERS Office Water Rating.

These ratings demonstrate that the successful 
implementation of proven cost effective 
energy and water saving initiatives can deliver 
significant savings.

The NDY Brisbane Office is now targeting 
a 5 Star plus 20% ABGR Rating through 
implementation of further sustainability 
initiatives including:

Full replacement of all CRT computer  �
monitors with LCD flat screens.

Replacement of the building electric hot  �
water system with split heat pump system.

Upgrade of Foyer and Boardroom  �
specialty lighting with new energy efficient 
luminaries.

External lighting refit with high output low  �
wattage luminaires.

Investigation of façade glazing retrofit with  �
double glazed system.

Implementation of energy efficiency  �
criteria for the purchase of all new office 
equipment.

Following the completion of installation of all 
water saving initiatives including Waterless 
Urinals a 5 Star NABER Office Water Rating  
is being targeted for the coming year. 

NDY Canberra
by Alan Edler

The NDY Canberra office has moved up in the world. On the 
29th September the office moved from Level 2 where NDY 
has been located since the early 1980’s to newly fitted out 
space on Level 3 of Endeavour House, Manuka.

The move provides NDY with high quality working and 
breakout spaces for the benefit of staff and to enhance  
the interaction with our clients.

A key driver of the fitout design was the incorporation 
of sustainability principles and we are targeting a 5 star 
Greenstar rating for the fitout.

Sustainable features incorporated in the fitout include:

Indoor Quality

The use and installation of low VOC paints,   �
carpets and adhesives

Installation of exhaust fans in photocopy room   �
to eliminate pollution in the fitout

Installation of low formaldehyde composite wood   �
products in joinery and furniture

Use of environmental certified furniture – chairs,  �
workstation partitions, tables, joinery etc

Reduced Waste And Embodied Energy

Reuse of workstations, joinery units and appliances from  �
the former fitout 

Reuse of storage and shelving from our previous fitout �

Recycling of site waste �

Installation of timber floor boards with a high recycled  �
timber content

Reuse of existing carpet and ceiling tiles �

Increased recycling facilities for the fitout �

Energy Efficiency

Installation of energy efficient lighting   �
(not a halogen downlight in sight!!!)

Installation and design of a comprehensive lighting   �
control system to control not only lighting but HVAC 
through occupancy sensing.

Installation of sub-metering systems for ongoing   �
energy monitoring

Water

New water efficient fittings in the bathrooms �

We are also working with the base building owners to improve 
base building performance in the above categories.

In November this year NDY’s Melbourne office and the Melbourne 
component of the Corporate office will move into an exciting new home at 
115 Batman Street, West Melbourne.

Over the past 18 months the derelict factory has been rebuilt to provide 
state of the art office accommodation over four levels plus semi basement 
car parking. 

The developers and NDY as tenant are jointly targeting 5 Greenstar rating 
for Design, As Built and Fitout.  Achievement of these targets will place 
115 Batman Street in rare company indeed.  At this time there is only one 
other building in Australia that has achieved 5 Greenstars in each of these 
3 categories.

115 Batman Street will feature:

Excellent passive energy conservation through re-use of the high  �
mass existing façade and installation of high efficiency glazing and 
sunshades.

Innovative building services designs including: �

 -  Passive chilled beam air conditioning

 -  High outside air quantities to ensure excellent indoor air quality.

 -  High efficiency lighting.

 -  Stormwater collection tank and recycling system to optimize 
water usage.

 -  Extensive metering to facilitate measurement and monitoring of 
system and overall building performance

115 Batman Street will be more than a comfortable working space for 
NDY staff – it will provide a most visible example of NDY’s commitment to 
excellence in design and operation of sustainable services systems.  It will, 
we are confident, contribute substantially to the realization of our vision to 
be acknowledged as the best practitioner in our field.

Future editions of Lifecycle will include updates on the unfolding of the 
115 Batman Street story as a leader in sustainable design.

Batman Street (artists impression)

NDY Canberra new fitout Level 3 Endeavour House, Manuka



04.
The Complexities of Comfort
by Ashak Nathwani & Jacqueline C. Vischer

The interiors of buildings, whether 
they are offices, homes, entertainment 
or leisure centres, retail outlets or 
a shopping mall, are traditionally 
designed to provide a comfortable 
environment for users. This is usually 
done by calculating various parameters, 
generally based on a static set 
of criteria, such as indoor design 
temperature, humidity, noise level, 
etc. In reality we know that neither 
indoor environments nor building 
occupants are static, and that the 
comfort experienced by an occupant 
in a building results from a complex 
set of physical conditions, occupant 
preferences and expectations, as well 
as the type of activities that are being 
carried out. 

As researchers study occupant comfort 
and learn more about how users relate 
to the buildings they occupy, there is a 
growing need to apply this knowledge 
to building planning, design and 
construction as well as to the ongoing 
management of facilities. In the case of 
office buildings, a better understanding 
of occupant comfort and environmental 
effects on productivity could increase 
revenues for building owners and 
tenants through improved employee 
health, satisfaction, and productivity.

In this paper, we look at the 
constituents of user comfort in a typical 
modern office building. We argue that 
not all office buildings should be built 
the same the world over, and that 
variation in climate, culture and work 
patterns should be expressed through 
building design. 

Not a simple concept, occupant 
comfort has different meanings to 
different people in different situations. 

We will take a look at what 
user comfort means and how 
the knowledge we have of how 
occupants relate to interior building 

conditions can help professionals 
think outside the box for office 
buildings of the future.

Anecdotal Evidence
To elaborate further on this complicated 
topic, let us look at a scenario involving 
a day in the life of a professional person 
living in a major western city. His day 
starts with him reaching his office, 
located in a high-rise building. After 
parking his car, he has a short walk to 
the office. Being summer, the ambient 
temperature and humidity are already 
creeping up. As he enters the building 
he is relieved that the humidity is less. 
However he finds the temperature 
a bit cold compared to the outside. 
He would much prefer a gradual 
acclimatization, whereby there would 
be an automatic correlation between 
outdoor and indoor temperatures – 
particularly at the entrance lobby.

He waits for the lift to get to his office 
on the 10th floor. There are six lifts. He 
is anxious to get to his floor because he 
has an urgent deadline – to complete a 
report. He has to complete it within the 
hour. Hence the wait for the lift appears 
to be much longer, although well within 
the design limits. Once at his desk, 
within the open plan office, he turns on 
his computer. His colleagues exchange 
pleasantries but he is not interested in 
engaging in any lengthy conversations 
as the report deadline is uppermost in 
his mind. The morning sun is streaming 
in, creating a glare on his computer 
screen. He closes the blind; albeit 
reluctantly because he prefers the 
natural day lighting compared to the 
artificial light from the energy-efficient 
fluorescent tubes. Where he sits, the 
air conditioning has two problems. 
There is a draft from the overhead air 
diffuser and the temperature is much 
colder than he prefers. The thermostat 
controlling the zone temperature has 

been set to maintain an average zone 
condition that would attempt to satisfy 
the 10 people sitting in the perimeter 
area of the floor. 

The report he has to submit requires 
concentration. The background noise 
within the office, combined with 
the annoying air noise from the air 
conditioning system, does not provide 
a conducive atmosphere. There is 
also a need for more space to lay his 
documents out. He, therefore, unplugs 
his laptop from the docking station and 
taking all his relevant documents, goes 
into an empty meeting room, where 
he is able to create his own world – 
having the ability to shut the noise out 
and set the correct temperature and 
lighting to suit his personal preferences. 
He completes and submits the report 
within the deadline. As he returns to his 
desk he is less anxious. He is no longer 
as irritated by the air conditioning noise 
as he was previously, but he notices 
that some of his co-workers are pulling 
on sweaters and jackets while he 
himself feels quite warm. 

After work, he takes his wife to a 
concert. He enjoys classical music 
and is looking forward to an enjoyable 
evening. The concert is excellent only to 
be marred by the erratic air conditioning 
system that was not able to maintain 
a constant indoor condition. At most 
times his wife was feeling cold whilst he 
was feeling warm.

Once back at home, he feels more 
relaxed as he has changed into more 
casual clothing and has opened up 
the balcony door, allowing a pleasant 
breeze to flow through. Being a warm 
summer night the temperature is well 
above what he normally experiences in 
his car or the air conditioned office. He 
does not mind this as his expectation 
for comfort is different.



The Standard, ISO 7730, also has a 
direct correlation between Percentage 
of People Dissatisfied (PPD) and 
PMV. Primarily the relationship is that 
100% of a group of people would be 
dissatisfied when the PMV was + 3 or 
– 3, with proportional dissatisfaction at 
values in-between except at PMV equal 
to zero (at optimum comfort level), there 
would still be 5% of a group that would 
be dissatisfied. This is attributed to the 
psychological factor, also known as 
psychological comfort.

For an office indoor condition PMV 
stipulation would be +/- 1.0 for a 
Premium Grade Building to say PMV of 
+/- 1.5 for other grades. Maintenance 
of a closer PMV range would require 
a better zoned air conditioning system 
operating at closer temperature, 
humidity and air flow criteria. This has 
cost implications (capital as well as 
operating). Adopting a lower and tighter 
PMV range could also potentially result 
in higher energy usage. Therefore 
it is not surprising that widening of 
the PMV range is seen as part of the 
move towards energy conservation 
– an essential ingredient to combat 
global warming and climate change. 
The obvious danger is that in pursuit 
of minimal energy consumption, 
occupants’ indoor comfort could be 
compromised with the likely increase in 
PMV values.

Geographical Implications
A probing question that emerges when 
reviewing thermal comfort standards 
is the impact of geographical location, 
climate, and the prevailing cultural 
lifestyle of a country or region. 

In a warmer country like India, 
where there is more tolerance of 
environmental/climatic fluctuations, 
it is clear that traditional clothing is 
one element that permits this greater 
tolerance. As clothing for work 
becomes standardized to western 
customs, men wearing suits are likely 
to demand more air conditioning 
and lower humidity than they have 
traditionally tolerated. However, as 
developing countries like India pause 
on the brink of massive construction 
programs designed to increase  
high-rise office space in major cities,  
it is appropriate to ask whether  
western comfort standards should 
automatically apply. 

Evidently, providing adequate cooling 
and humidity control to meet western 
(ASHRAE) standards will mean that 
India’s office buildings will look like 
those in New York, London, Sydney 
and Toronto in spite of the vast 
differences in climatic conditions of 
those cities. The question remains, 
should India aim to build “glass box” 
buildings that rely heavily on artificial 
lighting and air conditioning, or can 
local climatic conditions, clothing  
habits and cultural values be invoked  
to generate more energy-efficient  
and comfortable buildings for India’s 
office workers?

To meet contemporary thermal comfort 
and lighting standards in western 
cities today, high-rise office buildings 
consume in excess of 40% of energy 
utilisation of a country. The challenge 
and opportunity of building office 
buildings in warm, humid climates is 
whether a new approach to physical 
comfort that respects standards more 
suited to local conditions as well as 
local definitions of comfort can be 
identified. Let us take another look 
at our professional man, the hero of 
another kind of story. This professional 
lives in Mumbai. He gets up while the 
day is cooler and travels to work in an 
auto rickshaw to his office building. 
He wears light clothing and does 
not expect the office environment to 
chill him as he walks into the lobby. 
However, he does appreciate the flow 
of cool air to ensure that perspiration 
does not develop and make his clothes 
uncomfortable. The right combination 
of air flow and cool temperatures does 
not require full air conditioning but 
might be effected thorough use of the 
popular ceiling fans.

This man too has a report deadline 
and is concerned when he has to wait 
for the lift – but perhaps the building is 
not as high as his counterpart’s and he 
can use the stairs. This gives him some 
satisfaction because he feels more in 
control of his environment than he does 
waiting for a lift – in other words, his 
psychological comfort is boosted. In the 
1980’s some interesting architectural 
designs were developed to enable 
high-density housing to be built in low-
rise configurations so that families did 
not have to live several stories off the 
ground: could this thinking be applied 
to the office building of the future?

Comfort Categories
As this brief story shows, comfort is 
a complex concept depending on 
physical, functional and psychological 
factors. The various standards and 
guidelines that guide building systems 
design tend to focus on physical 
comfort and are not attuned to 
individual differences in activity level, 
clothing, expectations, tolerance and 
so on. Consequently - as the above 
story shows - the work environments 
inside modern office buildings are  
often experienced with some degree  
of dissatisfaction and even frustration 
by users. 

Research indicates that there are 
different categories of comfort in terms 
of users’ experience of buildings. The 
most generic categories are:

Spatial Comfort - adequacy of  �
physical space and office layout, 

Lighting Comfort – quality of office  �
lighting as well as daylighting,

Noise - unwanted sounds that  �
distract from work and can cause 
fatigue,

Thermal Comfort and Air  �
Quality - indoor environmental 
conditions such as air movement 
and freshness, temperature and 
humidity. 

Each of these categories includes 
three definitions of comfort: physical, 
functional and psychological. The 
three types or layers of each comfort 
category work together to create 
each building user’s experience and 
perceptions of environmental comfort. 
Physical comfort is the objective of 
comfort norms and standards, such 
as those developed by ASHRAE for 
ventilation and thermal comfort. It is 
the basic level of comfort to which 
the other two are anchored. Assuring 
physical comfort is part of the design 
responsibility when buildings are 

being planned or altered. Functional 
comfort is the ease or convenience 
with which users feel supported in their 
tasks: for example, the right lighting 
for comfortably using a computer 
screen, the right size meeting-rooms to 
enable short small meetings to happen 
easily, the right noise level to mask 
intrusive sounds without distracting 
from work. Functional comfort is the 
responsibility of space planners in 
conjunction with managers and those 
responsible for worker performance. 
Psychological comfort is more difficult 
to define as it relates to a range of 
influences, some of which are the 
result of non-physical factors such as 
aspects of organisational culture and 
employee-employer relations. However 
psychological comfort in terms of the 
physical environment is primarily a 
function of territoriality – or sense of 
territory and all that this implies – and 
control, that is, the degree to which 
users feel empowered in the interaction 
with the physical setting in which 
they work. Psychological comfort 
results from management policies and 
actions, organisational values and 
specifically the occupying organization’s 
perspective on and attitude towards 
space (accommodation).

Knowledge is growing about what 
comfort means to building users and 
how to create environments that not 
only ensure workers’ physical comfort 
but also increase functional comfort to 
make sure they have maximum support 
to perform their tasks. However, the 
value of these initiatives is undermined 
unless attention is paid to psychological 
comfort, that is, the process by which 
the work environment is designed for 
and supplied to users.

Thermal Comfort & PMV
The comfort category that is the focus 
of this paper is Thermal Comfort.  
This is defined by activity, clothing  
and environmental factors, and is a 
function of: 

Temperature �

Humidity �

Air flow, and �

Radiant Heat �

Applying appropriate values for each of 
the above factors to a particular activity 
and extent of clothing, a single figure, 
called Predicted Mean Vote (PMV) can 
be ascertained. International Standard 
ISO 7730 – 1994 has equations, tables 
and charts that enable determination 
of PMVs for respective applications. 
Hence a design temperature of 22 
degrees Centigrade and 50% RH with 
air velocity of 0.15 m/s and no direct 
radiant heat, in a city office, PMV value 
would be around zero – regarded as 
ideal comfort level. If the temperature 
/ humidity/ air flow or the radiant heat 
was to vary the PMV would increase 
or decrease. Extremities of PMV 
values range from plus three (+3) to 
minus three (-3) which relate to most 
unsatisfactory conditions – either too 
hot / cold, too humid / dry or very 
high /low air velocity. It can be shown 
that for a shopping centre, where the 
activity and clothing is different, PMV 
figures would be different to that of the 
office environment, for the same values 
of the environmental factors. 
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and de-stressing. After lunch workers 
who want to have the option of retiring 
to a lounge or relaxation space for an 
hour or two, during the hottest part of 
the day. This environment need not be 
more elaborate than the sleep room 
services provided at many airports 
for passengers to rent for an hour 
or more during layovers: a simple 
mattress within a curtained enclosure 
with one low light that can be turned 
off. Our professional opts for a siesta 
and returns to his office in the late 
afternoon to finish up his work for the 
day. He has saved fuel by not going 
home at lunchtime; and when he starts 
his journey home the cool evening air 
ensures that he is comfortable.

Once home, he may change his 
clothing or not because he has not 
been constrained by a tight western-
style suit all day, and his body will not 
have to make major adjustments when 
he opens up the balcony door, allowing 
a pleasant breeze to flow through. 
His expectation for comfort may be 
different at home from at work, but it 
has been met.

Conclusions
In looking at this imaginary office 
worker’s lifestyle, we can see that 
thermal comfort in office buildings 
depends on far more than meeting 
standards that can be calculated, such 
as PMV values and thermal comfort 
equations. A whole new approach to 
building and to building systems design 
is needed to ensure comfort in a warm, 
humid climate. Moreover, if traditional 
clothing styles are respected, and the 
traditional postprandial rest break is 
built into the workday, even buildings 
designed for work can benefit from 
a new and challenging definition of 
user comfort. The result is buildings 
that are energy-efficient and cost-
effective, which support users and 
help them concentrate their energy 
and attention on their work rather than 
on efforts to feel more functionally 
comfortable. Whereas the professional 
in a conventional building had to spend 
time and effort finding a suitable place 
to work and moving all his papers 
there, our professional with the same 
stress of an approaching deadline was 
immediately and seamlessly supported 
by the features of his workspace and 
did not have to think about how and 
where he would get his work done.

It is clear that thinking this way about 
office buildings, as well as other types 
of construction, is the way to true 
innovation in the face of global warming 
and increasing energy costs. The goal 
of buildings in every climatic region of 
the work needs to be supporting users 
and their activities, and in so doing 
reduce the costs of waste, inefficiency, 
and lost time.

Once at his desk, this person’s 
functional comfort needs differ little 
from office workers in other parts of 
the world. For example, his computer 
screen does not suffer from glare 
reflecting from lights or windows. In 
this imaginary Mumbai building, careful 
attention has been paid to maximizing 
the use of daylight to ensure that 
artificial lights are used as little as 
possible. Overhead light fixtures are far 
fewer than in a conventional western 
building and whole floors or lighting 
zones are not automatically on. This 
kind of lighting system exists primarily 
as a back-up, in the event that people 
work at night or in conditions where 
daylight is inadequate and task lighting 
is insufficient1. Without major source of 
illumination overhead, a primary source 
of glare – and loss of functional comfort 
– is, to a large extent, absent.

In such building, windows must 
be designed, sized and placed 
appropriately to ensure adequate 
natural light for the workers tasks 
while avoiding glare from windows. 
This is more likely to mean many, small 
windows as well as a narrow floorplate, 
and could not be further removed from 
the band of floor-to-ceiling glazing that 
is currently in fashion all over the world, 
in every climate. Various innovative 
ways of lighting buildings naturally 
were developed in the 1980’s in an 
effort to reduce energy consumption in 
office buildings. Therefore precedents 
exist: numerous daylighting technology 
innovations designed to avoid admitting 
heat or creating glare, and with modern 
technology and knowledge, can be 
deployed even in tropical regions. 
Moreover, good daylighting design will 
bring natural light into the deepest part 
of the floor, so that even if a narrow 
floorplate is not included, people can 
work comfortably even when located 
far from the perimeter. 

Now what about the air conditioning, 
now that our Mumbai professional is 
at his desk? In this “green” building, 
much of the indoor air is supplied 
directly through operable windows. 
The windows must be carefully 
designed to open easily but not too 
far, to generate comfortable air flow 
through the interior space, but not to 
allow street noise from outside to reach 
distracting proportions. The air flow is 
supplemented with strategically located 
ceiling fans, designed not to make 
noise and whose speed and direction 
can be controlled by occupants. Some 
kind of passive cooling technology 
needs to be considered to ensure that 
the air temperature remains within 
comfort limits – especially on floors 
where additional heat is generated 
by office equipment - but obviating 
the need for more aggressive cooling 
through air conditioning. 

Again, precedents exist. The NMB 
office building in S-E Amsterdam, 
designed and built in the late 1980’s, 
allows only small openings for the 
numerous relatively small windows. The 
exterior walls of the s-shaped building 
are angled off the perpendicular at 
slightly oblique angles to ensure that 
noise from outside is reflected back 
into the street and not admitted directly 
into the building. The building is also 
supplied with external sun-shading on 
the perimeter in the form of louvres that 
adjust automatically to the angle of the 
sun to prevent heat gain while allowing 
natural light into the building. Numerous 
studies have indicated that people are 
generally more comfortable in naturally 
ventilated buildings, but these  
are usually available in temperate  
zones and not built either in tropical 
countries or in countries with 
temperature extremes. 

So our professional is feeling pretty 
comfortable. Wearing loose clothing, 
ventilated by naturally cooled air and 
working in a non-glarey, naturally lit 
environment, he goes to work on 
his report. Rather than moving into 
a conference room to control the 
various environmental conditions that 
affect his comfort and therefore his 
performance – he wants this report to 
be good – he has access to a number 
of local controls that allow him to 
turn on a localized sound-masking 
system to keep out noise from nearby 
conversations, to set a fan at his desk 
to increase air flow by a range of 
degrees, to add to the light available 
with a switchable desk lamp, and to 
move one or more small additional  
work surfaces on wheels into his 
workstation to expand the amount  
of worksurface available.

Just as his counterpart did in Toronto 
or Sydney he completes and submits 
the report within the deadline, but 
with a lot less anxiety and irritation. 
This means he is less tired – he has 
expended less energy overcoming 
environmental difficulties – than his 
counterpart. He has been able to 
concentrate his energy entirely on 
his work. In other words, his work 
environment is functionally comfortable: 
lighting, ventilation, noise control and 
spatial comfort are tools for him to get 
his work done. Moreover, he has some 
control over his workspace, and he 
derives psychological comfort from the 
flexibility and adaptability of his work 
environment. In line with thinking that 
calls for constructively responding to 
existing habits and lifestyles, he may 
leave his office for lunch in an outdoor 
environment that is part of his building, 
such as a roof garden or terrace. This 
space is landscaped with luxuriant 
green plants and water features that 
keep it cool. The space is designed 
with nature to encourage relaxation 

Jacqueline C. Vischer is an environmental psychologist with a degree in Architecture. She is a Professor at the University 
of Montreal, and founder and director of the New Work Environments Research Group (Groupe de Recherche sur les 
Environnements de Travail). She has written several books on the human aspects of workspace, the most recent one 
being Space Meets Space. Her method of measuring the human impact of environmental conditions in offices is widely 
cited and used internationally.

Ashak Nathwani is a Director of NDY. He is a mechanical engineer with 36 years of industry experience, including 30 
years as a consultant with NDY. Ashak has developed the Green Evaluation Matrix (GEM) tool that enables analysing 
the tangible and non-tangible attributes of ESD options. He is a member on Property Council of Australia’s Operations & 
Facilities Management Committee plus ACEA Sustainability Roundtable.
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Case Study:  
1-3 The Terrace
by Graeme Smith

No. 1 The Terrace was constructed in 
1979 and provided 11,300m2 of NLA. 
The major tenant was and remains the 
New Zealand Treasury.

AMP, the building owner, decided 
in 2003 to undertake a major 
refurbishment of No.1 The Terrace 
and at the same time construct a new 
extension with the new and old building 
linked via a new atrium.

The NLA of the new extension is 
7,200m2 taking total NLA of the 
combined new and old components  
to 18,500m2.

The refurbishment of the existing 
building included:

Replacement of on-floor air handling  �
plant with central air handling 
units in the basement. This central 
air handling system included an 
outside air economy cycle to make 
effective use of the abundant “free” 
cooling available in the Wellington 
climate.

Modification of existing pipe risers  �
and on floor air handling plantrooms 
to provide supply and return air 
risers for the new air handling units.

Rework of the on floor duct systems  �
to provide appropriately zoned VAV 
air distribution system for each floor.

Provision of new automatic control  �
system to optimize operation of 
air conditioning systems in terms 
of occupant comfort and energy 
efficiency.

Installation of new energy efficient  �
chilled water plant and heating hot 
water plant.

Installation of new energy efficient  �
lighting systems throughout.

Despite a range of initiatives undertaken 
in the old building from 1991 to 
2003 it remained a very high energy 
user. Correction of this excessive 
energy consumption coupled with 
the necessity to generally modernize 
the space were they key drivers of 
the decision to embark on the major 
refurbishments.

The results as set out in 
subsequent sections of this article 
are dramatic in terms of reduced 
energy consumption with the 
combined new and old building 
consuming less energy than that 
previously consumed by the original 
building alone.

Energy Consumption Comparison
Figure 1 illustrates the energy consumption in KWhrs/m2 for:

The original No.1 The Terrace building 1999 figures. �

The refurbished No.1 The Terrace Building 2005 figures. �

The combined No.1-3 The Terrace 2007 figures. �

FIGURE 1

The comparison of total energy consumption is even more revealing: 

1999 2007 % Change

Nett Lettable Area M2 11,297 18,642 + 65%

Electricity Consumption KWhrs 2,863,366 2,952,496 +3.1%

Gas Consumption KWhrs 1,700,768 1,576,796 -7.3%

Total Energy Consumption KWhrs 4,564,134 4,529,292 -0.75%

Table 1
Table one demonstrates that despite the refurbished and extended building 
providing 65% increase in nett lettable area energy consumption of the new 
complex has reduced by 0.75%
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Greenstar
A qualifying requirement for new or refurbished office buildings aiming to achieve a Greenstar Rating under the New Zealand 
Green Building Council office rating scheme, is for a building to achieve a modelled energy consumption of less than 120 
kWh/m². It is not appropriate to compare actual energy consumption with the modelled energy consumption due to the 
assumptions made in the energy modelling stage of the Greenstar Assessment for the following reasons.

In the first instance, the tenant’s electrical small power and lighting loads are excluded from the energy model. For No 1 The 
Terrace the lighting (15 W/m²) and small power (25 W/m²) loads equate to 105 kWh/m² if it is assumed that computers, lighting 
and the like are switched on during the standard occupied hours of the building (7.30am to 6pm). This would effectively reduce 
the energy consumption to 140 kWh/m² per annum.

In addition, the energy modelling requirements for a Greenstar assessment are specifically simplified to permit comparison 
across a variety of buildings. The following items create a significant variation between the Greenstar energy modelling 
requirements and the actual energy consumption. In these instances the actual power consumption is higher than the figures 
generated by the Greenstar energy model.  

No 1 The Terrace Greenstar Model Effect

Occupancy 1 person per 10m² 1 person per 14m² Actual occupancy 40% higher than model resulting 
in higher HVAC energy consumption

Lighting Load 15 W/m² 8 W/m² Actual lighting load almost double the energy 
modelling load- resulting in higher HVAC energy 
consumption

Small Power Load 25 W/m² 8 W/m² Actual small power load almost three times the 
energy modelling load- resulting in higher HVAC 
energy consumption

Operating Hours 2980 2600 Actual operating hours 15% longer than model- 
effectively consuming 15% more energy than the 
model

Weather Data 2007 actual 
weather data

Standard reference 
year

Different weather data will require different amounts 
of energy to condition the building

Lift energy consumption 7 to 8 W/m² 5 W/m² Actual energy consumption higher than in the 
Greenstar model

Tenant/ Process loads 50m² IT room, 
Ground and Level 

14 kitchen

Excluded The IT room close control air conditioning and the 
Kitchens consume significant energy that is not 
included within the Greenstar model.

 
If the actual building energy consumption figures are corrected to allow for the additional consumption over and above the 
Greenstar Energy Modelling requirements, then the total energy consumption for the refurbished building would be in line with 
the pre-conditional requirement of 120 kWh/m².

Conclusion
The refurbishment of extension of No. 1 The Terrace is an excellent example of how well engineered services solutions can 
deliver significant improvements in energy consumption and occupant comfort.

Comparison With Benchmarks

EECA & PCA
In addition to an analysis of the total energy consumption for the building, it is 
useful to compare the current performance against benchmark figures for similar 
buildings within New Zealand. The most common Energy Performance Indicator 
(EPI) is the annual energy consumption divided by a suitable ‘indicator’ -normally 
net lettable floor area (NLA) in square metres for the buildings.

The Energy Efficiency and Conservation Authority (EECA) publish Benchmark 
figures for office buildings in New Zealand. The latest published figures are from 
June 2003 and these broadly rank buildings in to one of three categories:

EECA- Energy performance indicator (annual kWh/m² of NLA)

Energy Consumption

Low Typical High

Total energy consumption Benchmark (kWh/m² per annum) 200 280 400

The Property Council of New Zealand undertook a comprehensive review of office 
building energy consumption over 1998 and 1999 (the same period as the latest 
figures from the original Treasury building). These figures are summarised below:

Property Council of New Zealand (annual kWh/m² of NLA)

Energy Consumption

Lowest Average Highest

Energy Consumption- Total building (kWh/m² per annum) 150 280 450

It is apparent from Figure 1 that the original No. 1 The Terrace was in the high 
energy consumption category for New Zealand Buildings.

The refurbished and extended building is now substantially below the 
average building energy consumption in New Zealand. The following 
commentary on this Greenstar system puts the above figures in perspective.



06.
NDYE London Team

Following the recent appointment of Ross French as Group Leader NDYE London the team has grown to facilitate  
an expansion in the range of services offered, across the full spectrum of environmental science as applied to the  
built environment.

Increasingly we are working at a strategic level, beyond buildings and masterplanning, influencing the environmental 
performance of whole organisations within the property and construction sectors. 

The breadth of the issues we provide advice on demands a team with a diverse cross-section of qualifications and experience.

ENVIRONMENTAL SCIENCE AND THE BUILT ENVIRONMENT

Topics identified in the European Directive 85/387/EEC as amended by 97/11/EC  
The assessment of effects of certain public and private projects on the environment
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Sustainable Engineering Excellence 
Setting The Broad Agenda
by Darrel Williams

In the early part of 2007, Norman 
Disney & Young was engaged by 
major Manchester Property Group Ask 
Developments to take a leadership 
role in working with them to provide 
the tools that would facilitate the 
application of their philosophy of 
delivering sustainable developments. 
The role aimed to deliver a defined 
framework to help implement Ask’s 
sustainability philosophy into the whole 
lifecycle of their built asset portfolio. 

This strategic consulting input 
demonstrates how engineering 
excellence can be applied to a wider 
commercial setting. Using Norman 
Disney & Young’s appreciation of the 
long term impact and social issues 
associated with developments, and 
acknowledging that they, and others in 
the property and construction chain, 
have a crucial role to play in helping the 
planet to become more sustainable, the 
outcome aimed to set the benchmark 
for other Developers to follow. In 
addition, it aimed to achieve Ask’s 
goal of becoming leaders in delivering 
sustainable developments.

The scope of work involved the creation 
of a Sustainability Toolkit to understand 
the sustainability debate and a 
policy document that encapsulates 
Ask’s sustainable drivers (Creating 
Sustainable Places). More importantly, 
Norman Disney & Young created and 
implemented a robust framework for 
the delivery of sustainable projects 
across their portfolio, calling it  
Ask’s Sustainability Framework  
and Green Brief.

The underlying proposition was 
that significant improvements in the 
sustainability of Ask’s developments 
can be achieved without a great deal 
of added financial burden but only if 
addressed at the earliest opportunity. 
In other words, during the scheme’s 
design phases and by all contributors 
to the project. 

A Consistent Approach
The initial phase of the project, 
the Sustainable Toolkit, was the 
development of a bespoke sustainability 
guide for Ask Development’s internal 
use. The driver for this was that 
Norman Disney & Young found that a 
number of their Client’s internal project 
team members were intimidated by 
the jargon and the vast amount of 
information, at times contradictory, that 
surrounded the subject. Norman Disney 
& Young held a series of seminars with 
Ask staff not only covering environment 
topics such as water, energy and 
ecology, but included key business 
indicators such as measuring and 
modelling, market perspective, finance 
and investment initiatives, all with 
sustainability as the focus. 

A review of their current project portfolio 
showed that although Ask succeeded 
in delivering high quality schemes that 
respected the community and tried 
to address the sustainability agenda, 
there was a lack of consistency in 
approach and the interpretation of what 
sustainability meant varied from project 
to project.

It was clear that what was missing 
was a common understanding of the 
definition of sustainability at every level 
of the organisation and, particularly, it 
was often forgotten that a sustainable 
development is more than just about 
reducing emissions. It should include, 
for example, initiatives that promote 
economic growth in local communities. 
The seminars overcame any 
uncertainty, generated internal support 
and more importantly showed that all of 
Ask’s business activities played a role.

Full commitment was obtained from 
Ask’s Senior Board Members right 
from the start. Through a series 
of workshops, their sustainability 
philosophy and targets were defined 
then articulated for the rest of the 
organisation in a document called 
Creating Sustainable Places.

A Robust Framework  
For Sustainability
The latest stage of Norman Disney 
& Young’s engagement is the 
development and implementation 
of the Sustainability Framework and 
Green Brief, two documents which 
provide a robust framework for Ask’s 
development teams to follow when 
engaging with their project delivery 
teams. The Framework sets out 
roles and responsibilities, stating at 
what stage they should be engaged, 
whilst the Brief clearly sets out what 
deliverables and studies are required at 
each stage of the process. 

This was a complex task as Norman 
Disney & Young had to match the 
business drivers of all stakeholders 
(Ask Board, Ask teams, external design 
teams, contractors and end-users) with 
those of Ask’s corporate sustainability 
aspirations. 

Norman Disney & Young had to 
be able to deliver the goals clearly 
to each of these groups using an 
appropriate mix of medium and levels 
of technical jargon. A discussion with 
the mechanical engineer about the 
intricacies of Part L would be lost 
on a development director versed in 
yield and profit. Similarly the engineer 
needs to understand the broader socio 
economic impact of the development 
but would not be expected to have 
a detailed knowledge of the metrics 
associated with it.

Norman Disney & Young continue to 
work with development team members 
ensuring that the benefits to both 
working practices and to meeting the 
sustainability targets are understood, 
and that the Framework and Brief are 
applied effectively. 

A New Role For  
Consulting Engineering
The framework developed by Norman 
Disney & Young for Ask brings the 
decision making process from all design 
disciplines, not just engineering, earlier 
into the projects. It encouraged Ask to 
show their commitment to delivering 
sustainable schemes by revisiting their 
projects at an additional cost, if it was 
to improve the sustainability of  
those projects. 

It successfully provided the catalyst 
for Ask’s strong ethical view that they, 
as developers, need to be supporting 
more sustainable ways of doing 
business, whilst still fulfilling its financial 
goals. Currently, Norman Disney & 
Young are defining how Ask deal 
with their projects post occupancy to 
ensure that the investments they made 
during the design and construction are 
maximised. 

Norman Disney & Young are moving 
into formal implementation of the 
tools across all of Ask’s new projects. 
The potential impact of the path that 
Ask has now embarked on will have 
significant positive impact on the 
way they do business both from a 
sustainable point of view but also from 
a long term business viability as they 
are now ahead of the curve and with 
subsequent iterations of the Creating 
Sustainable Places they have the ability 
to remain in a leadership position. This 
project has shown how Norman Disney 
& Young has successfully worked with 
a leading Developer to encourage early 
integration of the sustainability agenda 
into design practices right from the start 
of the project.

First Street A - Site-wide Sustainability and Energy 
Consultant, M&E Consultants for buildings 4, 5 
and 2. Proposed 1500kw geothermal array, green-
wall and roof strategy, water-harvesting, urban 
regeneration, major remediation works

Building K St Petersfield - M&E Consultant, 
Sustainability Advice and BREEAM Assessor. 
Significant urban regeneration, natural ventilation, 
improved day lighting and lighting control, 
responsible material selections, enhanced ecology

Boddingtons - Sustainability and M&E Consultant, BREEAM Assessor. First project 
to adopt Creating Sustainable Places from inception, proposed aquifer-cooling, 
natural ventilation, urban regeneration
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Stop Press
Motorola Awarded  
LEED India SILVER rating
by Ashak Nathwani

Motorola was awarded LEED India 
SILVER rating for its new Manufacturing 
Facility in Chennai, at the Awards 
Ceremony, during the International Green 
Building Congress 2008 held in Mumbai 
on 25th September 2008.

Motorola Complex is a new electronics 
assembly facility, located on a 70 
acres allotment at Sunguvar Sathram, 
Sriperumbudur, near Chennai, India. 

The building has a footprint of 21,000m2, 
comprising Office Area, Entry Lobby, 
IT Room, Canteen, North & South 
Production, Distribution & Amenities.

Norman Disney & Young was engaged 
as the LEED consultant by Leighton 
India, who built the complex. The 
LEED evaluation involved Thermal 
Modeling, which was carried out in 
line with ASHRAE 90.1 requirements.

As this was the first “factory” complex 
to be rated, the Indian Green Building 
Council involved the US Green Building 
Council as peer reviewers. This provided 
unusual challenges, including provision 
of detailed reports in metric as well as 
imperial units. 

The outcome was a satisfying result 
– particularly when the initial decision 
to seek the rating was made, when 
construction had already commenced 
and the design was essentially complete.

(from left to right) Ms Easwari Nellayandar, Design Manager - Leighton, India  
Tobias Hartman, Design Manager - Leighton Contractors India Pvt Ltd  
Soumitra ( Sammy) Sana, Country President - Motorola India  
Henry Mohan, Director Manufacturing - Motorola Chennai  
S. Alexander, Regional Manager - Motorola - Corporate Real estate,  
Project & Facility Management - South West Asia 
Tom Hicks, Vice President - U.S. Green Building Council

Highlighting the importance of capturing the hearts and minds of all stakeholders  
in an effort to establish a culture of sustainability in an organisation.



Melbourne
115 Batman Street 
Victoria, 3004 Australia 
Phone: +613 9862 6800 
Fax: +613 9862 6900 
email:melbourne@ndy.com 
Contact: Ben White 
 

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

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: Alan Edler

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: Ashak Nathwani

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 
 

Adelaide
Level 8, 11-19 Grenfell Street 
South Australia, 5000 Australia 
Phone: +61 8 8233 5956 
Fax: +61 8 8233 5858 
email:adelaide@ndy.com 
Contact: James Redwood

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: Ross French 

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

Dubai
Phone: +971 4 363 0660 
email:dubai@ndy.com 
Contact: George Balales

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 

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 2008

www.ndy.com


