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It seems each new commercial building in 
Australia trumps the last, both for design 
and performance, and 1 Bligh Street is no 
exception.

The building’s elliptical double-skin façade 
form, conceived by German architectural 
firm Ingenhoven and Australian architects 
Architectus, was selected from a swathe 
of entries to an international design 
competition offered by owner DEXUS and 
the City of Sydney in 2006.

This shape came about as a way to open 
up the corner site, at the same time taking 
advantage of the views over Sydney 
Harbour that could be created by avoiding 
a standard rectangular floor plate.

And while such views were obtained 
across so many of the building’s 28 floors, 

what has also been achieved is a brilliant 
evolution of Sydney’s CBD skyline as seen 
from the harbour itself. The addition of this 
sparkling building has literally transformed 
the backdrop of the internationally 
recognised Circular Quay for good.

And sparkle it does, with its clear glass 
façade reflecting sunlight at times, while 
at others appearing almost transparent.

But beauty should always be more than 
skin deep, and 1 Bligh Street has the 
substance to go with its style. So much 
so that it was awarded Sydney and New 
South Wales’ highest Green Star rating 
score when it achieved a 6 Star Green Star 
Office Design v2 certified rating in 2010.

According to DEXUS CEO Darren 
Steinberg, every aspect of the building 

was designed to optimise sustainability 
and tenant amenity.

“As co-owners, we are delighted that 
our vision to deliver the next generation 
of sustainable office buildings has been 
recognised through the achievement 
of a world leadership 6 Star Green Star 
rating,” he says.

A myriad of ESD features make  
1 Bligh Street what it is. Among these  
is a naturally ventilated full-height 
atrium, double-skin façade with 
automated solar control blinds, hybrid air 
conditioning system, hybrid trigeneration 
and rainwater recycling.

Additionally, a blackwater treatment 
plant will save approximately 100,000 
litres of water a day. It is the first high-rise 

Total ellipse
1 Bligh Street has transformed Sydney’s commercial landscape with its elliptical form, 
transparent double-skin façade and full-height atrium. It not only looks world-class  
but has been designed to perform that way too, as Sean McGowan reports.

C O V E R  F E A T U R E

The full-height atrium functions effectively as the building’s lung.
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office building in Sydney to feature  
such a system.

Furthermore, the embodied energy 
of the building was reduced during 
construction through the use of “cement 
replacement technologies” – a unique 
high-strength concrete with lower cement 
content that reduced the building’s CO2 
emissions by 5,768 tonnes.

On top of that, 94 per cent of construction 
waste produced on the project, representing 
37,000 tonnes, was recycled.

Yet it is the unique architectural and 
environmentally sustainable design 
of this building that attracts the most 
attention.

tHICk SkInned
According to Architectus – one half of 
the architectural team behind the design 
of 1 Bligh Street – the work environment 
created has been designed around the 
principles of ESD: flexibility, efficiency, 
communication and transparency.

Although the elliptical design deals very 
well with maximising views and creating 
a new public space at the foot of the 

building, it was the sustainability challenge 
of meeting a 6 Star Green Star rating and 
5 Star NABERS Energy rating that was a 
major catalyst behind the design.

“Collaborative design was fundamental,” 
says Ray Brown, managing director of 
Architectus.

   this shape came about  
as a way to open up the 
corner site, at the same  
time taking advantage  
of the views over Sydney 
Harbour that could be 
created by avoiding a 
standard rectangular  
floor plate’

“For example, the building has been 
designed from first principles to 
maximise the view to the north and 
to minimise the heat load. This led to 
the double-skin façade solution and 
automated venetian blinds that respond 
to the solar load only when required.

“The design is fully integrated with all parts 
of the façade – floor plates, lifts, structure, 

ventilation and shading – all working 
together to create the aesthetic. It really is a 
case of what you see is what you get.”

And what the building owners DEXUS 
Property Group, DEXUS Wholesale 
Property Fund and Cbus Property get are 
consistently large floor plates of up to  
1600 sq m that achieve 92 per cent efficiency 
nett lettable area to floor space area.

Furthermore, 40 per cent of the office 
space is within 4.5m of the façade, with 
1000 sq m of each floor column free, 
offering tenants a large degree of lay-out 
flexibility.

Architectus says the elliptical plan is  
12 per cent more efficient than a rectangular 
building in façade to floor area, and allows 
excellent natural light penetration.

“A central idea is that of transparency and 
functionality,” says Brown. “The building 
aesthetic is derived from its function in 
responding to the needs of the occupants 
in terms of light and views, shading and 
fresh air and connectivity.”

This theme has guided all design 
decisions, including to unusually expose 
the level 16 plant room, which can be 
seen from the exterior. Specialist lighting 

 1 Bligh St is wrapped in a 
highly transparent double-

skin façade that has evolved 
from Ingenhoven’s RWE 

Headquarters building in 
Essen, Germany.
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The mycoolingtower.com.au website has been developed by AIRAH as part of a collaboration between industry group, water corporations and the Victorian government. 

You can do the maths! We did and the result is a one of a kind  
cooling tower water efficiency calculator available online.

n  There are an estimated 30,000  
cooling towers operating in Australia.

n  Cooling towers can use between  
5,000 and 10,000 litres per day.

www.mycoolingtower.com.au

FACTS

enhances the equipment while plenums 
are built from sheer glass panels.

A sophisticated acoustic treatment to the 
AHUs and ducting insulates the plant 
room from the tenants below.

“The philosophy was that they had to do 
the work anyway,” Brown says, “so it may 
as well look good.”

This plant is part of the mechanical 
services response to the building and 
its double-skin façade. While normally 
used in the cooler European climate to 
improve insulation during the winter, the 
double-skin became a major contributor 
to the building’s Green Star rating by 
reducing the heat load on the building.

The system comprises an inner skin of 
high performance double glazing and an 
outer skin of low iron, clear glass. The 
cavity between is ventilated naturally and 
houses an automated reflective Venetian 
blind system that lowers and tilts in 
response to the sun’s position in the sky, 
effectively reflecting all direct solar load.

When the sun is not directly on the 
building façade, the blinds are retracted 
to maximise daylight penetration and the 
views.

According to Paul Sloman, principal 
with Arup, which provided the building’s 
mechanical engineering (as well as 
electrical, fire engineering, façade and steel 
structures), when the blinds are deployed 
a shading coefficient approaches 0.1, or 
10 per cent of the incident solar energy is 
transferred to the occupied zone.

“This means internal surface 
temperatures of the glazing are close 
to the internal ambient temperature, 
thereby improving thermal comfort,” he 
explains.

“It also means that perimeter cooling loads 
are very low, so air change rates are reduced, 
with the resulting avoidance of drafts.”

By dramatically reducing the perimeter 
solar loads the use of an energy-efficient 
air conditioning system was available to 
the designers.

A HYbRId APPRoACH
This hybrid system combines passive 
chilled beams at the perimeter with a 
low-temp variable air volume (VAV) 
system in internal zones to provide 
maximum flexibility and robustness, 
as well as working with the unusual 
geometry of the floor plate.

“A number of different systems were 
considered at the concept stage, including 
underfloor displacement, mixed-mode, 
full chilled beams (active and passive) 
and a hybrid system,” says Hannah 
Morton, senior ESD consultant with 
Cundall, ESD consultants on the project.

An underfloor displacement system, 
while offering good energy efficiency, 
would have required a raised floor, 
adding to the floor-to-floor height at 
additional expense and materials. A full 
chilled beam system would have come 
at considerable expense without much 
added benefit to the internal zones where 
air conditioning loads were lower.
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“The hybrid system offered the best 
solution in terms of energy efficiency, 
flexibility, cost, practicality and spatial 
allowances, and met the project’s criteria 
for high energy efficiency,” Morton says.

Additionally, the use of passive chilled 
beams at the perimeter dealt with the 
intricacies associated with the curving 
façade. As each individual panel façade 
is at a slightly different orientation, 
each has a different heat load, and the 
chilled beams were considered ideal in 
responding to this variation across the 
façade.

Sloman says the chilled beams are 
arranged on a two-pipe reverse return 
loop, with a flow pipe in the east core and 
a return pipe in the west core, resulting 
in the chilled beam circuits self balancing 
on a floor-by-floor basis.

“The hybrid system also provides 
additional flexibility for tenant fit-outs 
in that the all-air VAV system can be 
extended out to the façade, or chilled 
water cooling system extended inwards 

depending on a tenant’s needs and 
preferences,” he says.

Conventional water-cooled chillers are 
supplemented by a hybrid trigeneration 
system utilising solar thermal technology.

Along with generating low-emissions 
electricity to supply base building services 
such as lighting, lifts and car park 
ventilation, the system provides waste 
heat that is circulated through the lobby 
floor slab to provide background heating 
on cooler days. The usual chilled water 
requirements of the air conditioning 
system are provided when required.

A 500 sq m high-efficiency solar thermal 
system mounted on the roof adds the 
hybrid component of the trigeneration 
system. Made up of evacuated tubes that 
capture the sun’s heat, this system feeds 
the absorption chiller to supplement the 
heat derived from trigeneration.

This is the first of its kind to be used in a 
commercial office tower in Australia, and 
provides 250kW to the cooling system.

“This is a small fraction of the total 
peak cooling load, but as a base cooling 
provision is one of many important 
components in reducing the operational 
carbon of the building,” says Sloman.

When combined with the electricity 
supplied by the trigeneration system, 
however, a reduction of more than  
27 per cent on the peak load of grid  
power is achieved.

An AtRIuM’S AtRIuM
Perhaps the most striking architectural 
feature of 1 Bligh Street is the full- 
height, heart-shaped central atrium  
that effectively opens the building  
up from within.

At a height of approximately 135m,  
it features curved glazing to the office 
perimeter as well as operable glass louvres 
and frameless opening glass doors on the 
ground floor. The doors deliver fresh air 
into the space and provide free pedestrian 
access into the building when open.
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Elliptical staircases mimic the shape of 
the building, and balconies and bridges 
cut into the atrium space.

“The full-height atrium contributes much 
to the amenity and architectural intent of 
the building. However, to air condition 
such a large volume would consume a lot 
of energy, therefore a naturally ventilated 
solution was developed,” says Morton.

   the hybrid system  
offered the best solution  
in terms of energy 
efficiency, flexibility, cost, 
practicality and spatial 
allowances, and met the 
project’s criteria for high 
energy efficiency’

A roof-mounted weather station in 
combination with internal sensors for 
temperature, wind speed and direction, 
rain and humidity determine whether to 
open or close the louvres at the rooftop, 
the lobby or even the entire southern 
façade.

It means on mild days, the entire atrium 
can be naturally ventilated. However, 
when conditions are too hot, windy or it 
is raining, the louvres close, and spill air 
from the office floors temper the space.

“A great deal of air-flow modelling 
was undertaken to determine comfort 
conditions in the atrium at different 
times of the year, as well as the impacts 
on energy consumption, daylight,  
views and comfort,” Morton explains.

“This informed the control strategy for 
the automated louvres as well as their 
location, openable area and glass type.”

A clear glazed skylight roof spanning  
25m caps the atrium. Made up of 
differently shaped triangular glass panels 

A ContRACtoR VIeW
According to Zoran Stevanovic, M.AIRAH, engineering manager at Hastie 
Australia – the appointed mechanical contractor on the project – the 
unusual architectural design of the building posed a difficult challenge for 
the mechanical services design and installation.

“We can highlight one atypical challenge we faced during the construction 
– the elliptical shape of the building,” Stevanovic says. “It was almost 
impossible to provide a set-out based on the traditional way we used to 
have in other square buildings where the lift shaft or building core was 
used as a reference point.”

In response, GPS technology was used to provide a set-out plan for 
ductwork, pipework and the chilled beam configuration.

Stevanovic says other challenges included the coordination of major 
plant such as the trigeneration system, blackwater recycling plant and 
evacuated solar tubes.

The precise coordination of diffusers was particularly critical in avoiding 
disruption of passive chilled beam operation, and the use of BIM therefore 
proved a particularly useful tool.

“With the elliptical building shape and complex structure, BIM landed itself 
as natural solution for efficient services coordination,” Stevanovic says.

“We have an experienced BIM team who assisted the builder and other 
trades to resolve all issues. In our opinion, this level of coordination could 
not have been accomplished successfully in traditional 2D format.”

The outdoor timber terrace features real banksia trees and astonishing views.
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The commissioning manager can assist the owner and 
building designers define the POR, the content of which is 
discussed in Section 5.

3.4.3.  Assemble  
commissioning team

The next step is to put together the commissioning team. 
The role of the commissioning team is to oversee the entire 
commissioning process.

The commissioning team will:

•	 Provide	a	forum	for	inter	trade	communication.

•	 Provide	a	mechanism	for	the	clear	allocation	of	project	
responsibilities.

•	 Participate	in	commissioning	reviews.

•	 Assist	with	non-conformance	resolution.

•	 Approve	the	commissioning	and	tuning	plans.

•	 Approve	the	commissioning	report.

The commissioning manager chairs the commissioning 
team meetings and is ultimately responsible for assigning 
commissioning task responsibilities and signing off on 
required verification steps.

Stakeholders that should be represented  
on the commissioning team include:

•	 Owner’s	representative.

•	 Facility	management	staff.

•	 Maintenance	manager.

•	 Occupant	or	tenant	representative.

•	 Main	contractor.

•	 Building	services	subcontractors.

•	 Specific	equipment	manufacturers.

•	 Building	designers	and	architect.

•	 Controls	contractor	or	supplier.

•	 Building	services	designers.

Not all of these stakeholders will be available at 
the	beginning	of	the	project.	The	make-up	of	the	
commissioning team will evolve over the course of the 
project	as	key	stakeholders	become	involved	in	the	process,	
and	depending	on	the	contractual	structure	of	the	project.	
It	is	essential	however,	that	all	key	project	participants	are	
included at the earliest possible stage to ensure that the 
owner’s	expectations	and	individual	project	commissioning	
responsibilities are clearly allocated and understood. It is 
also essential that once these stakeholders are engaged in 
the	project,	the	actions	and	responsibilities	that	have	been	
delegated to them and the commissioning expectations of 
them are clearly communicated to them and understood 
and accepted by them.

Periodic meetings of the commissioning team are essential 
to	a	successful	building	commissioning	process.	More	
frequent team meetings are generally required during the 
later stages of construction, testing and handover as this 
is	the	phase	of	the	project	when	most	errors	or	conflicts	
can arise and when there is the least amount of time and 
resources available to resolve them.

3.4.4. Pre-design meeting
An	important	step	in	the	process	is	to	hold	a	pre-design	
meeting of the commissioning team. This is an opportunity 
for the commissioning manager and owner to introduce all 
stakeholders, explain the commissioning process, allocate 
all responsibilities (clarifying any overlaps), coordinate 
the commissioning activities, and clearly outline the 
expectations for all parties.

The owner should fully empower the commissioning 
manager at this time to ensure that all stakeholders in the 
project	are	fully	aware	of	the	owner’s	expectations	with	
regard	to	building	commissioning.	The	pre-design	meeting	
is also an opportunity for commissioning team members to 
share	lessons	learned	from	previous	commissioning	projects.

3.4.5.  Roles and responsibilities
Not	all	project	stakeholders	(e.g.	specialist	contractors	
and	subcontractors)	will	be	engaged	in	the	project	at	
this early stage however, their roles and responsibilities 
still need to be allocated and defined at this point. Once 
these	stakeholders	are	engaged	in	the	project	and	join	
the commissioning team they should be asked to sign off 
or confirm the roles and responsibilities that have been 
allocated to them. These roles and responsibilities should 
be detailed as part of the conditions of contract, not after 
the awarding of the contract or subcontract works.

3.4.6. Define scope of work
One	of	the	pre-design	deliverables	of	the	commissioning	
team	is	a	well-defined	and	agreed	scope	of	work	for	the	
project	so	that	the	design	phase	can	be	carried	out.	The	
scope of work will form part of the commissioning plan.

3.4.7.  Draft commissioning  
plan (outline)

Once the scope of work has been defined, an outline of the 
commissioning plan will be developed by the commissioning 
manager. The commissioning plan is a document that evolves 
with	the	project	and	is	reviewed	and	updated	at	several	stages	
during	the	project.	See	figure	3.2.	Developing	an	outline	
of	the	commissioning	plan	at	the	pre-design	stage	helps	
the commissioning team to focus on the commissioning 
requirements	of	the	design	stage	of	the	project.

The commissioning plan serves as a focus point for the 
commissioning	team	throughout	the	project.	At	pre-design	
stage it will specify the design related commissioning tasks 
and	schedules.	At	design	stage	it	will	specify	the	construction	
related	commissioning	tasks	and	schedules.	At	construction	
stage it will specify the handover related commissioning 
tasks	and	schedules.	At	handover	stage	it	will	specify	the	
building tuning related commissioning tasks.
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as-installed drawings reflect what has been corrected  

to gain a more efficient and manageable building system.

10.9. System management

10.9.1. System access

It is important to decide who has access to the BMCS 

controls. The following stakeholders generally need some 

form of access to system settings:

•	
System operators – Day to day operational tasks.

•	
Maintenance providers  

– System interrogation, monitoring.

•	
Building tuning team – Fine tuning control loops

•	
Specialist or vendor representatives  

– Updates and fixes.

The level of access and authority to make changes  

must be clearly identified and defined for each individual.

10.9.2. Change management

It is important for BMCS, or any DDC control system, that 

a formal change management system is put in place. 

Unauthorised changes and quick fixes are common 

reasons why system controls operate inefficiently. Only 

specified people should be given access to the BMCS 

and the responsibility or authority for changing controls 

settings, control routines, and controls logic should be 

nominated.
•	

Control settings – Changing set points and targets, 

room temperature settings, set back temperatures.

•	
Control routines – Changing parameters  

associated with systems control philosophy.

•	
Control logic – Changing code  

in the controller programming.

When making changes to system operating  

controls or settings, it is important to consider all  

of the consequences of the change made. The system 

should be set up to record and show who was logged 

onto the system, what changes if any were made, and  

the underlying reasons why the changes were made.

10.9.3. Documenting changes

Ideally a building tuning plan should be in place to 

introduce a standardised process for managing changes  

to the control system. All changes that are authorised 

should be fully documented and the building 

documentation and BMCS information updated as 

appropriate.10.9.4. Verifying systems

Even with strong policies in place, it may be difficult  

to guarantee that unauthorised changes have not been 

made and it is worthwhile to periodically verify and sign 

off that rogue control strategies or changes have not been 

implemented.

10.10.  Post occupancy 

evaluation

Also termed building performance evaluation, this  

activity focuses on determining how well the building  

is meeting its defined operating requirements and assesses 

the level of satisfaction or dissatisfaction of building 

occupants and users.

Post occupancy evaluation usually focuses on energy 

usage figures and occupant evaluation surveys, although 

criteria will vary from facility to facility.

Any evaluation process needs to include a formal 

evaluation of the building performance information 

and survey results, generally by a tuning or building 

performance team.
10.11. Performance review

The specific requirements of the building or individual 

spaces may change over time and there should be 

some form of review to adjust systems to the specific 

requirements. Where no particular changes have occurred, 

systems will still need to be finetuned. Minor changes 

may lead to a recommissioning program whereas major 

changes in the operating requirements may lead to system 

or building retrocommissioning.

•	
Fine tuning – Uses tests and procedures  

as detailed in the building tuning manual.

•	
Recommissioning – Uses the same tests and 

procedures as utilised for the original commissioning 

program.
•	

Retrocommissioning – Uses new tests and 

procedures developed specifically for the new  

or modified system.

10.12. Recommissioning

Recommissioning begins with a review of the project 

operating requirements (POR) to determine what, if any, 

changes have occurred. The POR needs to be updated 

or confirmed prior to any recommissioning activities 

commencing.
If changes have occurred, systems are reviewed to  

establish if corresponding changes to equipment,  

controls or operation procedures are required.

Systems are then fully surveyed and a list of findings  

or issues compiled.

System trend logs or functional performance tests may  

be used to determine if the systems meet the performance 

defined in the reviewed and updated project operating 

requirements (POR).
10.13. Upgrades

Replacement strategy – scheduling the replacement  

of inefficient equipment with modern high efficiency  

alternatives (always review the load requirements for changes).

This Appendix provides a broad overview of control system 

fundamentals and explains some of the common terms 

used when discussing control systems. For more detailed 

technical information on any of this material refer to CIBSE 

Guide H Building Control Systems or similar publications.

Manual control requires direct control of a system by 

human intervention. Automatic controls function without 

direct human intervention once set in motion. Automatic 

controls act to maintain a predetermined set point in 

response to changing conditions.

At its most fundamental, a control system comprises  

a sensor, a controller, a controlled device, a process,  

and a feedback to the system. Closed loop systems  

have a direct feedback via the sensor; open loop systems 

have no direct feedback. The set point is the desired  

or pre-set value of the variable for the feedback loop  

to compare against, e.g. the temperature of a space  

or the pressure of a fluid.

Figure A1: Basic control loop

A sensor detects and measures a variable and sends this 

information to the controller. Sensors typically measure 

temperature, pressure, humidity, velocity, flow, illuminance, 

movement, substance concentration, electrical resistance, or 

electronic voltage. Sensor output becomes controller input.

The controller receives the information from the sensor 

and uses a pre set logic or control algorithm to compute 

an output signal which it sends to the controlled device. 

Controller output becomes controlled device input.

The controlled device receives the information from the 

controller and acts on it to make the required change to 

the system. Examples of controlled devices are modulating 

valves and dampers, lighting dimmers, variable speed 

motors (that drive fans, pumps and compressors), electrical 

or electronic switches and capacitors.

A sensor, controller and controlled device can all live  

in the same box or they can be in three separate places. 

They need to be connected to communicate, connections 

can be wired or wireless. Sensor output becomes  

controller input and controller output becomes device 

input. A thermostat is both a sensor and a controller; a 

thermostatic valve is a sensor, a controller and a controlled 

device. The load or process typically includes building 

ventilation, cooling, heating, lighting, transport, and 

security access.

Figure A2: DDC inputs and outputs

A direct acting control action means the output increases 

with increases in the measured variable.

A reverse acting control action means the output 

decreases as the measured variable increases.

Examples of controllers are thermostats, programmable 

timers, microprocessor controls, direct digital control 

systems (DDC), and building management and control 

systems (BMCS). How the controller functions, its internal 

logic, determines the relationship between the controllers 

input and output. This is called the control response.

Typical control responses employed in building HVAC are:

• 
Two position – This is essentially an on/off control 

based on the specified set point and differential.  

The output is off when the set point is reached,  

and on when the difference between the set point  

and the measured variable (the differential) reaches  

the specified value.

Controls 
fundamentals
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less than 20 or more than 40 although there can be 

commercial or industrial applications where higher  

air change rates are acceptable.2.2.4. Evaporation efficiency
The rated evaporation efficiency of the evaporative air 

cooler (sometimes referred to as effectiveness) is a measure 

of the effectiveness of the water/air heat exchange 

process within the unit. Effective water distribution over 

the evaporative media is essential for optimised system 

operation. As the contact between the air and water 

improves so too does the efficiency of the system and  

the cooling output. The bigger the area of contact 

between the air and water, the more evaporation takes 

place resulting in more cooling. The speed of the air 

passing through the wetted media also affects  

contact time and evaporation efficiency.
Tests to determine the evaporation efficiency  

are carried out in accordance with AS 2913;  

this is the core of the standard.2.2.5. Rated sound power
The rated sound power is the radiated sound power 

level of the evaporative air cooler measured during the 

evaporative efficiency tests in accordance with AS 2913. 

This sound power data is useful for comparing different 

makes and models but, to evaluate acceptability for 

particular installations, the sound pressure levels need  

to be calculated and this requires more information  

about the unit, the location and some further calculations.
2.2.6. Rated electrical consumption

The rated electrical consumption of the evaporative  

air cooler is measured during the evaporative efficiency 

tests and reported in accordance with AS 2913.2.3.  Wet bulb temperature 
and humidityEvaporative air coolers rely on the difference between  

the wet bulb and the dry bulb temperatures for their 

cooling effect. The wet bulb temperature is different  

from the dry bulb temperature that we are used to 

considering. The wet bulb temperature is a function  

of the dry bulb temperature and the moisture content  

of the air. It is easily measured using an instrument  

such as a sling psychrometer; it can be calculated  

from air dry bulb temperature and relative humidity  

data or read directly off a psychrometric chart.
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The difference between the wet bulb and the dry  

bulb temperatures of the outdoor air is called the  

Wet bulb Depression (WBD). A properly designed and 

installed evaporative air cooling system can reduce the  

dry bulb temperature of the outdoor air by a factor 

equivalent to the rated evaporation efficiency of the 

evaporative air cooler, multiplied by the wet bulb 

depression of the outdoor air. For example, for a  

direct evaporative air cooler rated at 80% evaporative  

efficiency and with a wet bulb depression of 12°C,  

the evaporative air cooler should reduce a 34°C outdoor 

dry bulb temperature to:34 – (0.80 x 12)  =  34 – 9.60  =  24.4°C
In this case the evaporative air cooler will reduce the 

outdoor air temperature by 80% of the 12 degrees available, 

resulting in a 9.6 degree drop and a supply air temperature 

from the evaporative air cooler of 24.4 degrees.
Evaporation efficiencies of particular units will  

vary between brand, model and pad types and are 

determined in accordance with AS 2913. If the unit 

evaporation efficiency in this example was 85%  

the supply air temperature would be 23.8°C; if it  

was 90% the supply air temperature would be 23.2°C.

It is the supply air temperature, in conjunction with the 

supply air quantity delivered by the unit, that determines 

the room temperature that can be achieved or the cooling 

capacity of the system under those specified conditions.

From an evaporative air cooling performance point of 

view the wet bulb depression available from the outdoor 

air conditions will dictate the system cooling potential; 

the greater the difference between the two temperatures, 

the greater the evaporative cooling effect. The wet bulb 

depression is often the limiting factor when considering 

comfort or relief cooling applications.Wet bulb temperature, dry bulb temperature,  

humidity and moisture content can all be represented  

on a psychrometric chart (see figure 2.1). The chart includes 

lines of constant dry bulb (vertical) constant wet bulb 

(diagonal) and relative humidity (curved) or humidity  

ratio (kg water/kg air). The 100% relative humidity curve  

is the saturation line.
2.4.  Evaporative  air cooler typeEven though evaporative air cooling applications have 

been around for much of human history the technology 

employed in evaporative air cooling systems is constantly 

in development with innovative technical solutions and 

improvements frequently being applied. The three types 

of evaporative air cooler used in Australia can be broadly 

described as follows:•	 Direct
•	 Indirect
•	 Two	stage

2.4.1  Direct evaporative air coolers

These are the simplest, oldest and most widespread type 

of evaporative air cooler applied. The system uses a fan 

to draw air over wetted pads and delivers the cooled air 

into the conditioned space either directly or via an air 

distribution system. Warm dry air is converted to cool 

moist air as the heat in the air evaporates the water.

Figure 2.1: Psychrometric chart

Figure 2.2: Direct evaporative air coolers
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the optimised geometry of the roof, 

engineered by Arup, is both lightweight 

and rigid. Efficiencies have been achieved 

by minimising the differences in lengths 

of the 89mm tubes used, thereby allowing 

the use of standardised glazing panels.

Being the tallest atrium in a commercial 
building in Australia presented a 
number of challenges not only in terms 
of conditioning the space, but also 
developing a fire engineering strategy that 
would not impede on the aesthetic design.

Among these was omitting the BCA 
requirement for wall-wetting sprinklers 
on both sides of the atrium glazing for 
the entire height, as well as utilising 
natural ventilation in lieu of mechanical 
smoke extract. Arup undertook 
advanced modelling to demonstrate that 
appropriate fire safety could be achieved.

CollAboRAtIon  
And CoMMISSIonIng
Achieving the 6 Star Green Star rating, as 
well as receiving the highest number of 
points ever awarded to a Sydney or New 
South Wales project, speaks volumes 
for the dedication and collaboration 
displayed by all parties.

“1 Bligh Street was a complex project and 
required the entire design team to work 
together very closely in order to ensure 
the various design challenges could be 
overcome,” says Morton.

PRoJeCt 
At A glAnCe
the professionals
Architects: 
Architectus (Sydney)  
and Ingenhoven (Germany)

Design and construct 
contractor: Grocon

ESD consultant: Cundall

Independent commissioning 
agent: Norman Disney & Young

Mechanical contractor:  
Hastie Australia

Mechanical, electrical and 
fire engineering; specialist 
steel structures and lighting 
design: Arup

Owners: DEXUS Property 
Group, DEXUS Wholesale 
Property Fund and Cbus Property

Project manager:  
APP Corporation

Structural consultant:  
Enstruct Group

the equipment
Absorption chiller: 
York absorption chiller

Air-handling units: 
Fan Coil Industries

Blackwater treatment plant: 
Aquacell

BMCS: 
Schneider Electric

Chilled beams (passive):  
Halton CPT passive chilled 
beams

Hydronic floor: 
Rehau                                                 

Solar thermal system: 
Endless Solar solar collectors

Swirl diffusers: 
Krantz

Trigeneration engine: 
FG Wilson

VAV system: 
Air Grilles VAV boxes

Water-cooled chillers: 
York centrifugal water-cooled 
chillers

The building boasts ample light and considered open spaces.
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“Achieving a 6 Star Green Star rating 
required a great deal of collaboration, 
and an integrated design approach that 
allowed all of the building’s services to 
work together, connected by a sophisticated 
BMS system and dedicated commissioning, 
tuning and monitoring practices.”

As appointed independent 
commissioning agent on the project, 
Norman Disney & Young assisted the 
project team to “knock down barriers” 
in order to discuss, identify and deal 
with factors affecting commissioning, 
dependencies between services trades and 
considerations on proving systems.

   Perhaps the most  
striking architectural  
feature of 1 bligh Street 
is the full-height, heart-
shaped central atrium  
that opens the building  
up from within’

NDY’s senior commissioning manager 
for this project Robert Simic, App.
AIRAH – who more recently joined 
NDY’s specialist company Engineering 
Commissioning Services – says this led to 
a better understanding and appreciation 
by all parties of the complexities faced by 
the contractors in commissioning and 
verifying the complex systems deployed 
in the building.

“With the advancement in building 
technologies and the shift towards 
automation and integration of systems 
within buildings, inevitably there is a 
greater challenge faced by project teams 
to test and verify the integration of such 
systems under all credible scenarios,” he says.

“This is where effective communication, 
project teamwork and commissioning 
management play a significant role in 
the success of proving building systems 
operating concurrently.”

Simic says the process ultimately 
provided a reduction in the overall 
operational risk for the building owners 
and managers, and is a demonstration 
of where effective commissioning 
management can add value to a project.

Having achieved five innovation points out of 
a possible five reflects 1 Bligh Street’s position 
in Australia’s growing green building stock.

According to Sloman, taking a proactive 
approach to the design and developing 

multiple concept options for engineering 
ultimately led to the best set of technical 
and organisational solutions to meet the 
clients’ needs and architectural intent.

“We like to think we are trying to find 
the best set of compromises for all, rather 
than the ultimate solution for any one 
discipline,” he says.

Little more than a year old, the building 
is attracting a number of high-profile 

tenants to join anchor tenant Clayton 
Utz, among them the Commonwealth 
Parliament Offices, including the Prime 
Minister’s Sydney office. Bloomberg has 
also been reported as a potential tenant 
for the building’s top two floors.

With 1 Bligh Street setting a new 
benchmark for A-grade sustainable 
office space, it proves that no matter the 
economy, demand for such buildings 
remains. ❚

A 500 sq m high-efficiency solar thermal system mounted on the roof adds  
the hybrid component of the trigeneration system.


