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It’s academic
The Swanston Academic Building (SAB) is the largest construction project ever undertaken  
by RMIT University (officially the Royal Melbourne Institute of Technology). The state-of-the-art 
educational facility consolidates the university’s Swanston St Precinct, with a range of spaces 
offering an outstanding indoor environment quality, as Sean McGowan reports.

Located next to the Oxford Scholar  
Hotel at the northern end of Melbourne’s 
CBD stands one of the more unusual 
buildings to have appeared on the city’s 
skyline in recent years.

Immediately evident is the building’s 
façade of anodised aluminium panels 
and triangular elements. Modelled 
to optimise the building’s thermal 
performance, they feature a colour palette 
said to have been derived from a survey of 
the predominant colours of Melbourne.

Applied across the building’s 11 storeys, 
they provide a multi-textural layer to what 
is already an unusually shaped building.

According to architects Lyons, the 
very centrality of the site to the city of 
Melbourne became a defining element  
in their design for the building, the shape 
of its footprint and form.

Lyons director and RMIT alumnus, 
Adrian Stanic, says the idea of the 
university’s pivotal role in the life of 
Melbourne became an overriding theme 
in the design.

“We saw the site as a focal point of 
the city,” he says, “and looked at how 
the SAB could create a dialogue with 
other landmark buildings that define 
Melbourne.”

This process involved the mapping of 
lines of sight to these buildings, which 
were then used to create a computerised 
algorithm to generate the building’s 
three-dimensional shape and form.

“We also put a boom lift on site and hoisted 
architectural photographer Dianna Shape up 
to photographically capture the vistas from 
the 11 levels of the building,” Stanic says.

The best viewpoints captured by  
this process then became the location  
for student portals on each level.

Developed over four years, the SAB is 
 not only the largest construction project  

The distinctive facade of RMIT’s Swanston Academic Building was modelled to optimise thermal performance.
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that RMIT has undertaken, but  
also represents its biggest investment  
in a teaching and learning facility.

Covering a gross floor area of 35,000 
sq m across 11 storeys, it consolidates 
RMIT’s three academic colleges on to 
one campus. This includes the College 
of Business that accounts for more than 
one-third of RMIT’s overall student 
population, and was previously a few 
blocks away.

Catering for the substantial increase  
in the precinct’s population, the building 
has been designed to connect to the rest 
of the RMIT campus with a sense of 
openness, transparency and energy.

Importantly, many of the SAB’s features 
are available to the whole university 
community.

This includes the six large lecture theatres 
and 70 small and medium-sized teaching 
and learning spaces, as well as nine 
specialist learning venues. An innovative 
mix of teaching and office space is 
provided on all levels of the building  
to encourage more interaction between 
staff and students.

The design of these spaces followed an 
extensive consultation process Lyons 
undertook with RMIT’s academic staff. 
The aim was to understand current and 
future learning and teaching pedagogies, 
as well as the types of learning and 
teaching spaces that will enhance their 
practices. 

demand control ventilation 

was then adopted to ensure 

systems would respond 

to the significantly varying 

usage and occupancy 

profiles within the building, 

while achieving the energy 

targets for the building’
This included the use of new technologies.

Student feedback also informed  
the design, with student life catered  
for beyond the learning spaces.

One of the building’s more interesting 
features is the two-storey student portal 
that cantilevers over Swanston St. Nine 
additional double-height student portals 

are scattered at various levels of  
the building to provide further space  
for study and recreation.

Eleven retail outlets, including coffee 
carts, cafes and a restaurant, round out 
the offering.

tHe brief
As RMIT’s design standards nominate 
a minimum 5 star Green Star rating 
for all new and refurbished buildings, 
sustainability and energy efficiency 
became core elements from early 
in the design process. This allowed 
environmental initiatives to be fully 
integrated into the design.

According to AECOM’s principal 
engineer (mechanical) Nick Bamford, 
particular focus was placed on initiatives 
that were complementary to the function 
of the building, and did not create major 
maintenance or ongoing operational 
requirements.

Bamford joined the project at the start 
of the feasibility stage in 2008. He says 
the briefing process facilitated by Lyons 
included detailed data sheets for all 
rooms in the building to ensure spaces 
achieved their functional requirements.

Structure, services and architectural 
coordination were also identified as a 
major challenge on this project from the 
early stages due to the complicated space’s 
geometry and challenging structure.

This required an iterative design process, 
with every space in the building treated 
as unique.

3D Revit was used to great effect on 
the SAB project, Bamford says, to find 
engineering solutions, refine coordination 
and reduce construction risk.

This was particularly the case in  
the lecture theatres and portal spaces, 
which featured a complicated reticulated  
ceiling designed by Lyons.

“3D Revit allowed the sophisticated 
geometry to be visualised,” Bamford says, 
“allowing a high level of accuracy between 
initial designs and final construction.”

CentrAl PlAnt
At an early stage in the project, the 
opportunity to connect the Swanston 
Academic Building to RMIT’s existing 
central chilled water plant was identified.

Both the investigative research and 
installation of this option was carried 
out under a separate project to the SAB 
construction project, and included the 
consideration of chilled water storage,  
as well as co/trigeneration.

The central plant is located on the  
roof of RMIT’s Building 12, opposite  
the SAB site on Swanston St, and serves 
the majority of the RMIT City Campus.

It was recognised that through demand 
diversity, the provision of chilled water 
to the SAB would be possible with the 
augmentation of an additional 5MWr  
to the existing 7.5MWr plant.

This augmentation would also future-
proof the provision of chilled water  
for the City Campus.

The chilled water is routed to the  
new building via two 600mm diameter 
carrier conduits and pre-insulated mains 
chilled-water pipework. The conduits 
were directionally drilled across the 
30m width of Swanston St at a depth 
of 5m, allowing connection between 
the buildings without trenching or 
interruption to vehicle and tram traffic.

Tertiary chilled water pumps circulate  
the water throughout the SAB from the 
large chilled water headers that have been 
sized to cater for future RMIT buildings 
on the west side of Swanston St.

Along with reducing infrastructure 
capital for the SAB project, this plant-
sharing arrangement also provides 

The displacement systems within the lecture theatres have been a particular success, 
resulting in an even and high level of occupant comfort. Image supplied by A.G. Coombs.
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benefits in operational expenditure, 
because it takes advantage of the best use 
of scale of the plant, and the diversity of 
the load across multiple buildings.

“The efficiency gains are similar to those 
expected from precinct-type plant,” says 
Kevin Wilson, operations manager for 
A.G. Coombs (Projects), mechanical 
contractor on both projects.

“They are based on taking advantage 
of the diversities in load and in the 

ability to best match the multiple plant 
configurations that are possible with 
larger central plant to the actual loads,  
to ensure the plant runs in its most 
efficient operational range.”

Other benefits will come in the way of 
maintenance and life-cycle ownership 
costs from larger central plant versus 
multiple smaller diversified plant.

Provision of co/trigeneration in 
conjunction with the RMIT Building 

12 central plant was also considered 
advantageous, and has since been 
progressed through an energy 
performance contract (EPC) under 
the Victorian government’s Greener 
Government Building program.

HVAC And indoor 
enVironMent QuAlity
With such diversity in the design and use 
of internal spaces, the HVAC systems that 
have been employed to control the indoor 
environmental quality within the SAB are 
similarly diverse.

These solutions also required a significant 
level of flexibility to allow changes to the 
brief at any stage of the design process, as 
well as changing demands post-occupation. 
They had to be incorporated with minimal 
effect on central infrastructure.

Bamford says the use of fan coil units 
(FCUs) in the teaching spaces of the 
building was a key to achieving this, while 
minimising central air-handling plant.

Demand control ventilation was adopted to ensure systems would respond to the  
varying usage and occupancy profiles within the building. Image supplied by A.G. Coombs.
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“Demand control ventilation was then 
adopted to ensure systems would respond 
to the significantly varying usage and 
occupancy profiles within the building, 
while achieving the building’s energy 
targets,” he says.

A number of HVAC system styles were 
considered for the office areas before 
chilled beams were selected as the 
most suitable, given the environmental 
aspirations for the building.

Also contributing to this choice were  
the lower occupancy density within  
the office areas, and the building’s  
well-designed façade.

Given the complex façade geometry and 
location of cellular academic offices around 
this perimeter, chilled beams allowed these 
areas to be individually thermally zoned.

“Additionally, the beams allowed 
the system to utilise demand-driven 
conditioning, with individual beams 
switching to setback mode based on office 
occupancy,” says Bamford.

“This is of particular benefit in an 
academic office environment, which has 
a traditionally varied and at times low 
occupancy density.”

The selection of chilled beams was also 
considered advantageous given their low 
maintenance requirements, reducing the 
need to enter the private academic offices.

Aesthetically they also fit in with a 
general theme of services being exposed 
at high level across the building.

“The architect provided few limitations 
on the services that could be run 
exposed,” Bamford says.

This exposure did require some care, 
however, in ensuring consistency between 
the engineering discipline specifications 
for cladding and surface finishes. Most 
services have been clad or painted black.

According to Wilson, the high degree of 
accuracy required to locate and fit the 
chilled beams into a sometimes-complex 

HVAC solutions required a level of flexibility to allow for changing demands post-occupation, 
with minimal effect on central infrastructure. Image supplied by A.G. Coombs.
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ceiling grid led to a challenging set-out 
during the rough-in stage.

“This was caused largely by the building 
design that has many angles and has an 
off-set core,” Wilson says. “This challenge 
was managed through the use of our 
GPS laser set – out methodologies that 
interface directly into the installation 
CAD drawings.”

He says like all building construction 
projects, space for services was a hard 
fought-over commodity.

“With the different mixture of uses across 
teaching, administration and student 
spaces, and the unique architecture of the 
building, the need for clear integrated and 
coordinated service zones in ceilings and 
other void spaces was very important.”

VentilAtion strAtegies
Servicing the six large, tiered-seating 
lecture theatres is an under-floor 
displacement system, which was deemed 
the most suitable option given the high 
floor-to-ceiling heights, occupancy 
density profiles, and low infiltration  
and façade loads.

Designed so that only the occupied area 
is conditioned, any occupant heat gain is 
removed through the return air path.

To reduce fan power and the length of duct 
runs, the plant for each theatre was located 
under the tiered floor, on the floor below.

Bamford says the successful use of 
this space required a considerable 
coordination effort between services, 

structural engineer (Bonacci) and 
acoustic engineer (Watson Moss 
Growcott) – all carried out in 3D Revit.

A well-sealed underfloor plenum was 
also critical to ensure air leakage was 
minimised.

“The displacement systems within the 
theatre have been a particular success, 
resulting in an even and high level of 
occupant comfort, while being energy-
efficient and quiet in operation,”  
Bamford says.

As well as chilled beams and 
displacement technology, passive and 
mixed-mode ventilation strategies were 
applied to appropriate spaces within SAB.

The use of the building’s atrium  
space for conditioning strategies received 
intensive attention during the design 
phase, but was ultimately deemed too 
 large and geometrically complicated 
to be suitable for full natural or mixed-
mode ventilation.

Rather, the space has been utilised as 
a wider temperature band “transition 
space” between outside and the fully 
conditioned spaces. It is passively 
ventilated using the spill air from 
the teaching spaces, creating a wider 
temperature band and removing the  
need for active conditioning of the space.

Additionally, it is used as a return air path 
to the central plant, reducing riser space 
within the building.

To improve comfort and aid in air 
circulation, ceiling fans have also been 
provided. Linked to the BMS, they 
operate based on the space temperature. 

the need for clear 

integrated and coordinated 

service zones in ceilings  

and other void spaces  

was very important’
Providing a vital student break-out space  
for what is essentially a spatially 
constrained, vertical campus, the student 
portals are an interesting feature of the 
building.

Each space has its own theme and 
orientation to provide views across 
Melbourne, and is provided with  
mixed-mode conditioning and a  
wider operational temperature band.

lessons froM tHe ConsultAnt
1.	 3d	Revit.	this	was	the	most	significant	project	in	the	office	to		

have	used	Revit	and	remains	a	lesson	learnt	for	other	projects	since.

2.	 Keep	it	simple	for	building	users.	A	considerable	transient	staff	and	
student	population	use	the	SAb,	requiring	that	new	building	users	must		
be	able	to	intuitively	navigate	and	adapt	to	the	systems	within	the	building	
	–	that	by	their	nature	are	unique	to	the	SAb.

3.	 Achieving	occupant	comfort	and	energy	efficiency	from	a	chilled-beam	
system	through	the	control	of	the	system	proved	to	be	a	challenge.	It	is	
possible	to	design	a	chilled-beam	system	that	maintains	a	high	level	of	
occupant	comfort,	but	this	system	may	not	be	more	energy-efficient	than	
a	standard	VAV	or	fCU-based	system.	Achieving	a	high	level	of	energy	
efficiency	requires	tuning	of	the	system,	extensive	monitoring	and	the	
acceptance	from	the	building	users	to	occupy	an	office	with	lower	air	
movement	than	a	standard	constant-volume	all-air	system.

4.	 A	number	of	new-initiative	control	and	service	systems	were	attempted	
within	the	SAb.	the	importance	of	engaging	with	the	installation	
contractors	to	ensure	an	understanding	and	acceptance	of	these	systems	
was	found	to	be	very	important	to	reduce	site	admin	requirements	and	
improve	the	level	of	finish.

5.	 the	post-occupation	evaluations	that	have	occurred,	including	the		
full	operational	building	energy	modelling,	have	been	of	major	benefit	
to	inform	future	design	work,	in	addition	to	identifying	opportunities		
for	building	tuning.
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“A series of services provisions are 
installed within the space, and automated 
via the BMS to improve occupant 
comfort, to extend the period of time 
that the spaces can operate in natural-
ventilation mode without the need for 
mechanical conditioning,” says Bamford.

These include the provision of wall and 
ceiling fans, gas radiant heaters and an 
innovative misting system that introduces 

high-pressure mist to a high level in  
the space when temperature and internal 
humidity levels are acceptable.

Again, spatial constraints in these areas 
dictated innovative design. For instance, 
the gas heaters were designed and 
installed into the architecture, with no 
pipe work or connection visible.

According to Wilson, aside from 
the difficult spatial set-out and tight 

construction program, one of A.G. 
Coombs’ biggest challenges was the 
requirement to provide an effective and 
compliant smoke-management system.

He says a large number of smoke 
compartments connecting to the atrium 
made zone pressurisation and smoke 
control a real commissioning challenge.

“Larger stair pressurisation systems 
were also required for the wider-than-
normal staircases and exit doors, further 
compounding the difficulty,” he says.

on deMAnd
Not surprisingly for a building of  
this complexity and diversity, the BMS 
is integral to the effective and efficient 
performance of all services. Extensive 
electricity, gas and water metering  
allows for the real-time monitoring  
of consumption.

The role of the BMS also extends to  
the operation of demand-based control 
ventilation (DCV) technology.

lessons froM tHe ContrACtor
1.	 the	importance	of	early	engagement	with	all	project		

stakeholders,	especially	during	the	design	phase	of	the	project.

2.	 Services	design	coordination	is	critical	to	a	successful	project.

3.	 Installation	“right	first	time”	to	minimise	costly		
rework	within	a	challenging	construction	program.

4.	 Construction	delays	need	to	be	managed;		
this	is	key	to	an	orderly	completion	of	a	project.

5.	 Commissioning	programming	is	critical	to	drive	the	sequence		
of	completion	activities	within	a	complex	technical	building.
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Given the substantial occupancy density 
and varied occupancy profiles expected 
within the building, and the project’s 
environmental aspirations, the use of 
DCV was critical to achieving 
 the stated environmental aims.

According to Bamford, the switching off 
of air conditioning systems for teaching 
spaces relies on both space-occupancy 
and class-timetable software. 

the displacement  

systems within the theatre 

have been a particular 

success, resulting in an  

even and high level of 

occupant comfort, while 

being energy-efficient  

and quiet in operation’
“The BMS system interfaced successfully 
with the lighting control system for 
monitoring occupancy within the 
teaching space,” he says. “Additionally, 
the system interfaces with the RMIT 
Syllabus Plus timetabling software.”

This allows the system to pre-condition 
the spaces before scheduled classes, and 
switches on only when the spaces are then 
occupied, delivering major energy savings.

“A majority of teaching and office  
areas within the building operate CO2 
demand-driven control of ventilation,” 
Bamford says.

“This is carried out with a very high level 
of granularity. Within main office zones 
and each individual flat-floor teaching 
space, the ability to modulate air supply 
rates is based on CO2 levels.”

Since its completion and subsequent 
opening in July 2012 – six months ahead 
of schedule –the Swanston Academic 
Building has by all accounts performed 
extremely well, with few hiccups.

Bamford says this can be attributed, 
in no small part, to the high standard 
of mechanical installation and 
commissioning work conducted  
by A.G. Coombs.

He says one of the issues since addressed 
by commissioning fine-tuning has 
been the identification of a conflict 
between the demand-driven control  
of conditioning in the office spaces,  
and the control of humidity.

“This has been a learning process,  
which has since been rectified and will 
continue to be refined to optimise the 
energy efficiency of the system while 
ensuring acceptable occupant comfort,” 
says Bamford.

For the building’s occupants – many 
transient – adaptation to the sophisticated 
automated services systems has also taken 
some time.

“Tuning of the building has been 
complementary to this, and has allowed 
the system to be tuned to a middle 
ground between user expectation and 
system performance,” Bamford says. 
“Brookfield Multiplex and their building 
maintenance staff have facilitated this 
process very well.”

Additional to the energy-efficient 
façade and HVAC design, the Swanston 
Academic Building features a range of 
sustainable design initiatives.

These include an energy-efficient lighting 
system featuring a mix of fluorescent 
lamps and LEDs, as well as occupancy 
sensors, and the provision of solar-
powered domestic hot water.

Rainwater and greywater harvesting and 
reuse for toilet flushing and irrigation has 
also been designed into the building, with 
an 80kL rainwater tank storing rainwater 
collected from the building’s rooftop.

The use of water-efficient fittings and 
fixtures, low-volatile organic compound 
paints and sustainable building materials 
round out the building’s sustainability 
credentials, and have contributed to it 
achieving its stated aim of a 5 star Green 
Star – Education Design v1 rating. ❚

tHe sAb  
At A glAnCe
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Contractor:  brookfield	Multiplex
ESD consultant:  AECOM
Mechanical services 
contractor:  A.g.	Coombs
Project manager:   
dCWC	Management
Structural and civic 
engineer:  bonacci

the equipment
Air diffusion equipment:  
Holyoake
AHUs:  gJ	Walker
BMS:  Johnson	Controls
Ceiling fans:  Universal	fans
Chilled beams:  tROX
Condensing boilers:  Rendamax
CO2 sensors:  Johnson	Controls
FCUs:  Colair
Floor diffusers:  Holyoake
Metering:  Johnson	Controls
Thermal wheel  
heat recovery:  Hoval
Water-cooled chiller:   
RMIt	Central	plant/Powerpax

 Roof-mounted fans. Image supplied by A.G. Coombs.


