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Bishop to king
Named in honour of a renowned Melbourne Archbishop, the Australian Catholic University’s 
new Daniel Mannix Building is a triumph of a considered integrated approach to design. Housing 
the university’s health and wellbeing academic disciplines, this impressively light building 
prioritises indoor environment quality and energy efficiency. Sean McGowan reports on  
how the building earned a 6 star Green Star Education design rating – for a 5 star price.

The $75 million Daniel Mannix Building 
at the Australian Catholic University 
in Melbourne is a pivotal part of the 
university’s nation-wide expansion.

Centrally located within the Fitzroy 
campus, which is just outside the 
Melbourne CBD, the seven-storey 
building has earned a 6 Star Green Star 
Design Education rating.

The building was designed by architects 
Woods Bagot, with ESD, building services 
and fire engineering supplied by Umow 
Lai. D&E Air Conditioning was the 
mechanical contractor.

Hopefully the building’s title augurs 
well for its longevity. Astonishingly, the 
outspoken and influential Daniel Mannix 
was Catholic Archbishop of Melbourne 
for 46 years, from 1917 to 1963.

sustAinABility And 
oCCuPAnt WellBeing
The key objectives of sustainability and 
occupant wellbeing are reflected in the 
design of the low-energy research and 
teaching spaces, which accommodate 
ACU’s expanding Health Sciences course 
offering.

Unlike older university buildings that 
have often served multiple purposes 
over their lifetimes, each space in Daniel 
Mannix has been specifically designed 
to cater for the discipline being taught 
within it.

Specialist laboratories simulate real-world 
environments; they provide inquiry and 
situation-based learning to both enhance 
learning experience for students, as well 
as their preparedness for the workplace.

For instance, the nursing school features 
a simulation-based learning environment 
where students develop and consolidate 
clinical skills and knowledge in a variety 

Each space in the Daniel Mannix Building was specifically designed for the discipline taught within it.  Image: Trevor Mein.
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of simulated healthcare settings.  
The classrooms are fitted with high-tech 
mannequins that replicate the signs of 
physical patients.

Para-medicine students are able to 
practise in an accurately detailed, 
simulated-ambulance environment.  
The space and fit-out have been designed 
to allow for different night and day 
conditions to be simulated.

  the initial starting place 

for the HVAC strategy was 

not what or how the HVAC 

system should be, but rather 

how to reduce the reliance 

on the HVAC system’
On the ground floor, exercise science is 
taught and practised with state-of-the-
art pressure-force plates and movement 
sensors dedicated to the study of 
biomechanics. In another area, a series 
of simulated household environments 
allow occupational therapy students to 
employ different patient rehabilitation 
techniques.

The disciplines of midwifery and 
psychology are also catered for.

Other features of the Daniel Mannix 
Building include a chapel, 300-seat 
lecture theatre, fitness centre, student 
centre and rooftop garden, all of which 
contribute to a classic presentation of the 
vertical campus.

HeArt And soul
Essential to the building achieving its 6 
Star rating is the abundance of natural 
daylight that penetrates the interior’s 
occupied spaces.

This is achieved through the use of 
increased floor-to-ceiling heights and large, 
full-height windows. A central atrium 
allows the passage of natural light into the 
internal office and teaching spaces.

The atrium also offers an internal visual 
connection between the floors, and 
provides occupants with a visual link  
to the St Mary of the Cross Square –  
an outdoor public space featuring  
a 50m frontage onto Brunswick St.

Umow Lai used daylight modelling 
software to carefully model each space. 
This ensured the façade allowed the  
right levels of natural light into the 
occupied areas.

In an effort to reduce solar gain during 
the warmer months, daylight modelling 

was also used to observe the effect 
of varying sun paths on the building 
throughout the year, and to cater for  
this in the design.

To address the solar azimuth during  
the day, zinc-cladding solar shading 
has been applied to three sides of the 
building. On the northern façade, the 
shading is installed horizontally, while 
on its eastern and western facades, the 
shading is applied vertically.

For Kae Woei Lim, senior associate  
with Woods Bagot and one of the design 
architects on the project, the building’s 
atrium represents the heart of the entire 
project.

“It is integral in tying in both the 
building’s architecture and its mechanical 
strategy,” Kae Woei says.

Although the atrium is a largely 
unconditioned space – with token  
heating and cooling provided at ground 
level via a hydronic in-slab system – it 
acts as a natural return-air path, drawing 
in air from each floor using a natural 
chimney effect.

Kae Woei says achieving an 
unencumbered atrium space was a major 
challenge in itself, due to the fire safety 
and smoke-separation requirements.

The Daniel Mannix Building’s central atrium lets in natural light and provides a visual link to St Mary of the Cross Square.  Image: Trevor Mein.
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Rather than using an expensive, 
conventional large smoke-extraction unit 
at the top of the atrium, Umow Lai’s fire 
engineering team developed a strategy of 
using horizontal smoke curtains to divide 
the building into three three-storey 
smoke compartments.

  By introducing specific solar 

shading, improving thermal 

performance and creating an 

air tight façade, the energy 

demands of the building 

were significantly reduced’
It is the first project in Australia to use 
this strategy on such a large scale.

If the atrium is the heart of the project, 
then the St Mary of the Cross Chapel on 
the ground floor might be considered its 
soul, so to speak.

Named for Mary McKillop, Australia’s 
first saint, this space features beautiful 
concrete hard-plastered arched columns; 

it integrates its mechanical ventilation 
into an intricate “hit-and-miss” block-
work skin.

This block-work provides a unique 
solution that works with the supply-and 

return-air strategy for the chapel, while  
a layer of acoustic treatment sits behind  
it to provide acoustic attenuation.

A BreAtHing Building
The cooling and heating strategy 
employed for the Daniel Mannix Building 
has been designed to adapt to the natural 
seasons as well as to the general flow of 
people working and moving through the 
building.

“The initial starting place for the HVAC 
strategy was not what or how the HVAC 
system should be, but rather how to 
reduce the reliance on the HVAC system,” 
says Christopher Grafton-White, senior 
mechanical engineer for Umow Lai.

By understanding how the building would 
perform, and the influence of external 
factors such as solar gain and ambient 
temperatures, Grafton-White says the 
design team was able to provide a strategy 
to limit or reduce these influences.

“By introducing specific solar shading, 
improving thermal performance 
and creating an air-tight façade, the 
energy demands of the building were 
significantly reduced,” he says.

The HVAC strategy makes use of low-
energy methods to maintain a comfortable, 
interior working environment. These 
include an outside-air-intake system 
incorporated into the building’s façade, an 
active-mass cooling (AMC) system, and 
the delivery of air to most spaces in the 
building via an underfloor air-distribution 
system (UFAD).

lessons froM tHe ConsultAnt, uMoW lAi

1.	 Open	collaboration	is	the	key	to	a	good	working	partnership	between	
design	team	members	–	and	also	between	the	design	team	and	main	
contractor	and	their	sub-contractors	if	a	premium	product	is	to	be	
delivered.

Holding	workshops	and	open	discussions	with	both	key	and	non-key	
members	of	the	design	team	provides	a	better	understanding	of	the	project	
and	its	goals	throughout	the	whole	team	and	program,	thus	resulting	in	a	
better	quality	product.

2.	 The	employment	of	an	independent	commissioning	agent	is	extremely	
useful,	particularly	to	provide	an	objective	view,	confirm	design	
assumptions	and	provide	advice	to	commissioning	items.

3.	 Insist	on	large	projects	having	a	lead	onsite	services	coordinator	(such	
as	the	mechanical	contractor).	This	makes	the	whole	installation	process	
extremely	simple,	and	ensures	that	the	contractors	are	working	with	you,	
rather	than	against.	This	will	also	reduce	the	number	of	variations	or	
abortive	works.

4.	 Ensure	that	the	key	members	of	the	design	team	within	each	discipline	
are	retained	to	ensure	continuity.	The	loss	of	a	key	member	of	the	design	
team	takes	away	knowledge	that	is	not	always	written	down	or	recorded.	
The	result	is	lost	information	and	additional	work	and	time	for	those	taking	
over.

5.	 If	working	on	a	Green	Star	project,	ensure	that	all	members	of	the	team	
are	aware	of	the	Green	Star	requirements	and	what	is	involved	and	
required	from	all	parties.	Principles	and	strategies	to	meet	the	Green	Star	
requirements	should	be	embedded	into	the	design	from	concept	stage	and	
should	not	be	a	“bolt-on”	exercise.

Fitzroy residents were originally concerned about wind turbine  
noise, but the turbines are actually very quiet.



eColi Br i u M • s e Pte M B e r 201326

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

“In using active-mass cooling and UFAD 
systems, the spatial requirements and 
aesthetics of these systems required close 
coordination and understanding by the 
architect,” says Grafton-White.

“Working through these sustainable 
strategies with Woods Bagot ensured that 
the key requirements were integrated into 
the design rather than seen as a bolt-on 
solution.”

The façade-integrated outside-air intake 
system maximises indoor environment 
quality, energy efficiency and internal 
spatial requirements.

Across levels 1 to 7, the building operates 
a fully outside-air system that draws air 
through in-take louvres integrated into 
the perimeter façade, and delivers it into 
the UFAD system.

This is a simple design that maximises 
the amount of outside air delivered into 
the space.

The use of the façade system also provides 
the university with future flexibility, since 
the HVAC systems are not reliant on 
central core areas and large vertical risers.

“Ambient conditions in Melbourne are 
typically between 15°C and 27°C, with 

peak temperatures only experienced for a 
few hours, albeit with a few exceptions,” 
says Grafton-White.

“The use of a full-outside-air system 
means that the building is provided 
with exceptional outside air rates, thus 
maximising the internal air conditions 
– unlike other, more conventional air 
conditioning systems that have fixed 
outside-air rates.”

The principle of activating the inherent 
thermal properties of the exposed 
concrete slab above each floor, embedded 

with hydronic cooling pipes, is to elongate 
and maximise the use of the building’s 
thermal mass.

With typical cooling loads of 60–80W/
sq m internally, and between 100 and 
250W/sq m on the perimeter, the AMC 
system has been designed to provide 
approximately 30W/sq m of cooling 
across the whole floor plate.

The UFAD system satisfies almost all of 
the residual requirements by conditioning 
the outside air by fancoil units installed 
in the floor plenum before distributing it 
via floor diffusers.

The air-flow delivered by these diffusers 
is easily adjustable by the user, allowing 
for control of an individual’s immediate 
working environment.

This system requires a supply-air 
temperature of 16–18°C (depending on 
use), with higher temperatures able to be 
used if internal conditions permit (i.e. 
23–25°C tempered conditions).

Grafton-White says this system also 
reduces the reliance of the central 
thermal plant, when compared to more 
traditional systems of air conditioning.

“This is the most effective and efficient 
method of providing air conditioning to a 
space to maximise occupant comfort and 
energy efficiency,” Grafton-White says. 
“The method of supplying air at floor 
level also ensures occupants are provided 
with clean and fresh air, with minimal 
recirculation of airborne contaminants 
and odours.”

The raised access floor required for the 
UFAD also simplified the integration 
of the differing services requirements, 
because the reticulation of piping and 
cables was at low level.

lessons froM tHe MeCHAniCAl serViCes  
suB-ContrACtor, d&e Air Conditioning

1.	 In	general,	there’s	never	a	question	that	shouldn’t	be	asked.	All	parties	
should	be	encouraged	to	raise	queries	with	the	relevant	people;	this	is	only	
going	to	improve	the	final	outcome.

2.	 Early	and	ongoing	reviews	for	commissionability	are	crucial,	particularly	
in	a	UFAD	project.	Load	testing	for	boilers	or	chillers	is	far	more	effective	
when	deferred	subject	to	seasons.

3.	 HVAC	designs	with	significantly	improved	ventilation	rates	require	
particular	attention	to	detail,	with	respect	to	architectural	features	
effecting	relief	air	paths.

The turbines offset about 5 per cent of the building’s total  
annual energy consumption.  Image: Trevor Mein.
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“The use of the access floor from level 1 
through to level 7 made the installation 
and coordination of services extremely 
easy, although there were a few extra site 
requirements and procedures required,” 
he says.

The main contractor, Abi Group, and 
mechanical sub-contractor, D&E 
Air Conditioning, developed testing 

procedures with Umow Lai that ensured 
an air-tight plenum. This ensured all 
parties understood the implication of 
using a raised floor and UFAD system.

Due to geotechnical constraints of the 
site, services in the basement had to 
be designed differently from the floors 
above.

Kae Woei says the site’s varied water table 
meant the basement was designed with 
a series of different height platforms, 
leading to a more unconventional method 
of services concealment.

While some were suspended within a 
ceiling space, the reticulation of other 
services, including the air conditioning 
system, were located within the walls.

Like most buildings, space on the ground 
floor was at a premium. Grafton-White 
says it took several weeks of negotiation 
and team meetings to accommodate the 
requirements of the university, as well as 
authority items and regulations. These 
included the sub-station, sprinkler pump 
room and gas meter room.

To reduce the energy usage of the 
building further, the internal temperature 
set point band has been widened to 19°C 
to 27°C, from the more conventional 
band of 22°C to 25°C.

Grafton-White says this was discussed 
at length with stakeholders as part of a 
wider university consultation process.

He says there have been no comfort-
related issues in the first year of 
operation.

Meanwhile, the university has continued 
to work with its user groups to gain 
acceptance of this wider temperature 
range, which results in slightly cooler 
indoor temperatures in winter and 
warmer temperatures experienced in 
summer.

sustAinABle 
eduCAtion
In addition to the low-energy HVAC 
solution, the Daniel Mannix Building 
features a number of other energy-and 
water-efficiency initiatives.

These include low-energy lighting 
fixtures, a solar-boosted hot-water system 
and an 80,000L rainwater recycling 
system to serve the building’s sanitary 
systems and reduce the overall potable 
water use.

A rooftop wind turbine set was also 
included.

Featuring six wind turbines with a rated 
capacity of 4kW each, it is envisaged this 
set will offset approximately 30,000kWh 
of electricity per annum. This is about 
5 per cent of the estimated total annual 
energy consumption of the building.

  Working through these 

sustainable strategies  

with Woods Bagot ensured 

that the key requirements 

were integrated into the 

design rather than seen  

as a bolt-on solution’
As the first wind turbines installed in the 
Fitzroy area, the design team was met 
with concerns from local residents about 
the potential noise they would generate. 
According to Grafton-White, the noise 
data provided by the manufacturer did 
not encompass the entire acoustic range 
required by the building permit to make  
a full assessment.

“It took a forward-thinking contractor to 
carry out their own testing to prove that 
noise would not be an issue,” he says.

It is now evident that in operation, the 
wind turbines are in fact very quiet.

Combined, these initiatives contribute 
to a reduction in annual greenhouse gas 
emissions of 55 per cent and a reduction 
in potable water consumption of more 
than 500,000 litres, compared to a 
conventional building of the same size 
and purpose.

CollABorAtion
Kae Woei says the vision of a 6 Star 
Green Star Education Design rating was 
originally put forward by Woods Bagot 
during the initial architect selection 
process.

Rather than achieve this rating 
through expensive equipment such 
as trigeneration plant and blackwater 
treatment, it adopted an integrated 
and holistic approach to the building’s 
environmental design.

He says the outcome is a 6 Star design  
for a 5 star price.

OUR PRODUCTS COPPER TUBE SPECIFICATION FIN OPTIONS

Unit 4, Gateway Boulevard,
Dandenong Victoria 3175
Australia
T: +61 3 9791 9200
F: +61 3 9791 9600
E: sales@coilsaust.com.au
www.coilsaust.com.au

La Terrasse de Lyon G,
145 Montée de Choulans,
69005, Lyon, France
T: +33 (0)4 78 22 49 30
F: +33 (0)4 78 22 34 65
www.coilsaustralia.fr
 

Chilled Water Coils 
(up to 24 rows)

Heating Hot Water Coils
(up to 12 rows)

Evaporator Coils

Condenser Coils

Steam Coils

Active Chilled Beam Coils

Passive Chilled Beam Coils
– 3.6, 4 and 5 fins per inch

Heat Recovery Coils

5.0 mm
1/4 inch

7.0 mm
5/16 inch – 4 Patterns
3/8 inch – 4 Patterns
1/2 inch

Aluminium

Pre Coated Blue Fins

Copper Fins

Epoxy Fins (Painted Epoxy)

5/8 inch

7.0 mm, 5/16 inch
and 3/8 inch tubes 
also come as 
aluminium clad 
copper tubes

COILS AUSTRALIA – YOUR  ONLY CHOICE FOR COILS

ESTABLISHED IN 2001
Coils Australia has been supplying coils to the Australian, New Zealand and Malaysian 
Air Conditioning & Refrigeration markets since 2001. Our new office in Lyon, France 
has been established to service the leading European markets. We have the production 
capacity to supply more than 3,000 coils per week and are a Q + supplier for Carrier
factories worldwide. The core focus of our company is building quality coils – we leave
the manufacturing of Air Conditioning equipment to our customers.  

FEATURES & BENEFITS
All coils are pre-charged with dry nitrogen and sealed. We maintain competitive prices
and deliver the best customer service – all enquiries are answered within 24 hours.
We also offer emergency coil replacement within 7 days. With 4 different patterns for 
3/8” copper tubes and the ability to produce up to 22 Fins Per Inch, Coils Australia 
is a unique supplier of Air Cooled Chiller replacement coils.
 

ProJeCt  
At A glAnCe
the professionals

Acoustic consultant:   
Marshall	Day	Acoustics

Architect:  Woods	Bagot

BMS contractor:   
Johnson	Controls

Building services 
engineer:  Umow	Lai

Client:  Australian		
Catholic	University

ESD consultant:  Umow	Lai

Independent commissioning 
agent:  Vining	Air

Fire engineering 
consultant:  Umow	Lai

Main contractor:   
Abigroup	Contractors

Mechanical services 
sub-contractor:  D&E	Air	
Conditioning

Project manager:   
Thinc	Projects	Australia

Structural engineer:   
Windward	Structures

the equipment
BMS:  Johnson	MSEA	system

Boilers:  Automatic	
Heating	–	Eurogen

Chillers:  PowerPax		
Air	Cooled	Chillers

Fans:  Fantech

Fancoil units:  GJ	Walker

Floor grilles:  Holyoake

In-slab cooling:  Rehau

Pumps:  Grunfos	Integral		
VSD	Multistage	Pumps

Hot water:  Rheem

Wind turbines:   
Urban	Green	Energy
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“Through intensive coordination and 
brainstorming with the engineers, the 
project team was able to integrate a 
passive mechanical solution entirely 
integrated within the building’s 
architecture,” Kae Woei says.

During the design phase, the project was 
coordinated through design workshops 
that provided a forum for all parties to 
put forward design proposals, issues and 
requirements.

These also provided an opportunity for 
all parties to present and discuss their 
discipline – something Grafton-White 
says is not always available on all projects.

“This open discussion provided all design 
team members with an understanding of 
the whole project, allowing engineers and 
architects to come together and develop 
a sustainable building that is elegant, 
sustainable and functional,” he says.

According to Kae Woei, this level of 
collaboration was critical in the project 
achieving its targeted 6 Star Green Star 
Education Design rating.

He points to the active chilled-floor slab 
as best illustrating the collaborative work 
of all the various consultants involved.

“Coordinating the chilled pipes with 
the structural post-tensioning, fire 
services and lighting in order to achieve a 
seemingly effortless flat, exposed concrete 
soffit was one of the greatest challenges in 
the project,” says Kae Woei.

  the outcome is a 6 star 

design for a 5 star price’
Another area requiring collaboration was 
the acoustic treatment of the flat, hard 
concrete soffit of each floor, where sound 
could bounce off and travel.

“The team had to come up with a unique 
design that could help with acoustic 
attenuation, yet not impede on the active 
cooling mass of the slab above,” he says.

Although this would normally be addressed 
by installing horizontal planar acoustic 
surfaces, the team developed its own 
acoustic treatment by using a combination 

of vertical slats made from recycled PET, 
which resembles a rigid, felt-like material.

Such has been the success of this solution 
that it has since been applied to other 
Woods Bagot projects.

Development of the BMS software from 
design stage to the final product required 
several workshops between D&E, Umow 
Lai, the ICA and the BMS contractor, 
Johnson Controls.

“These workshops allowed open 
conversation and collaboration to  
achieve the most energy-efficient solution 
without compromising occupant 
comfort,” D&E says.

Kae Woei says the Daniel Mannix 
Building has proven that a 6 Star Green 
Star design rating is possible without the 
bells and whistles of expensive kit.

“It can be achieved if goals and basic 
environmental design principles are set 
up early in the design process,” he says.

The Daniel Mannix Building was 
officially opened in October 2012. ❚




