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The learning life cycle
It’s the first education facility in Australia to seek 6 star Green Star certification and complete 
a full life-cycle assessment – and Hobart’s Sustainability Learning Centre isn’t stopping there. 
As Siobhán McGurrin reports, the use of recycled materials, energy-efficiency features and 
innovative HVAC systems have helped create an almost-zero-carbon facility that absolutely 
practises what it preaches. Images: Ray Joyce

F E A T U R E

On an overcast day last November, the 
Sustainability Learning Centre in Hobart 
was unveiled to the world. Its glittering 
metallic façade of corrugated iron and 
tinted glass offers a glimpse of the new 
sustainability: intelligent, resourceful  
and striking.

Revived from a disused car park, the 
surrounding 65 hectares of threatened 
bushland is now an essential feature of 
Tasmania’s commitment to conservation.

Alongside students, educators and 
community members, state Education 
Minister Nick McKim opened the facility, 
commenting on its world-class design, 
vision and innovation.

“Tasmania can be a beacon of 
sustainability for the world, and as a 
Greens Minister I’m so excited that we 
have this flagship facility, which will help 
deliver that potential,” McKim says. “The 
building itself is an educational tool that 
can provide the community and schools 
with direct information about renewable 
energy and sustainable practices.”

The $3.5 million facility is the 
culmination of more than 10 years work 
by a unique partnership between Greening 
Australia, the Tasmanian Department 
of Education, CSIRO Education, 
Independent Schools Education, 
Independent Schools Tasmania and the 
Catholic Education Office – which set out 
to build a low-carbon, low-impact, world-
leading learning facility. 
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To create a design that matched their 
combined vision, the partners turned to 
award-winning sustainability architecture 

firm Morrison & Breytenbach, which has 
experience with the local environment and 
climate, and the challenges of achieving a 
low-carbon building on the island state.

“The brief for the SLC called for a new 
science and ecology learning centre –  
a national flagship to provide inspiring 
educational programs in science,  
ecology and sustainability, to inspire 
minds and change futures,” explains 
James Morrison, principal architect  
at Morrison & Breytenbach.

“But this had to be achieved  
within a standard budget of a typical 
government-funded educational building. 
This required innovation and thinking 
outside normal design parameters.”

A neW leAse of life
Recycled materials were a fundamental 
starting point from both a low-carbon 
and aesthetic perspective, and have  
been used extensively throughout, 
establishing low embodied impacts from 

The Sustainability Learning Centre in  
Hobart required innovation outside  

normal design parameters.
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the start. Rather than simply purchasing 
recycled materials, the majority were 
salvaged from a local warehouse in 
Hobart’s Brisbane St that was due  
for demolition.

The architects were completely  
flexible during the whole process, 
adapting the design based on what 
materials were locally available at 
the time. This considerably reduced 
the carbon impacts associated with 
transporting materials from the 
mainland.

“The SLC’s architectural language 
expresses an aesthetic derived from its 
purpose, its use of recycled materials, 
and the ESD elements, principles and 
technology it incorporates,” Morrison 
says.

Over the course of three months, the 
warehouse was carefully dismantled by 

hand, using 98 per cent of the materials 
that would normally have gone to landfill.

For the SLC, the value of preserving 
design details that revealed their 
former life was crucial, and instantly 
recognisable through the diverse textures 
and finishes on show in the new building.

Along with steel, timber and concrete 
from the warehouse, the SLC used other 

recycled sources for the main building 
construction and surrounding landscape, 
including timber, bricks, corrugated iron, 
glass, and rubble.

The use of recycled timber and recycled 
metal cladding represented 4t CO2e and 
15t CO2e carbon savings over the design 
life, respectively.

Where recycled materials weren’t feasible, 
the architects chose ones that involved 
minimal processing, including an 
underfloor insulation product made from 
small clay pellets, and a type of footing 
block that reduced the overall embodied 
carbon by 11tCO2e compared to standard 
concrete footings.

“Obviously there’s no silver bullet for 
sustainable design, especially when you 
go the extra mile and take a life-cycle 
approach,” says Richard Haynes from 
eTool, which performed a life-cycle 
assessment on the SLC. 

Although the oil burner 

offers a similar primary 

energy requirement to 

fossil fuels, it is a renewable 
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The design life of the building, totalling 
125 years, was also greatly improved by 
the ability to adapt and disassemble – 
such a simple design element that is often 
overlooked.

In this case, the SLC’s adaptability can be 
used to up- or downsize the building in 
the future, relocate or recycle it entirely, 
ensuring the materials can be used over 
and over again.

understAnding tHe life CYCle
Life-cycle assessment, or LCA, considers a product’s entire 
existence, from material extraction through to disposal.

During	construction,	life-cycle	assessment	consultancy	eTool	analysed	the	
embodied	and	operational	carbon	impacts	of	the	building’s	innovative	design	
features,	systems	and	materials.

Often	described	as	cradle-to-cradle	or	life-cycle	impact,	a	life-cycle	
assessment	(LCA)	considers	the	whole	life	of	a	product,	from	material	
extraction	and	production	to	transport,	assembly,	use,	maintenance	and	
disposal	or	recycling.

Over	the	past	30	years,	product	and	material	manufacturers	have	used	LCA		
to	calculate	how	“green”	their	product	really	is,	and	to	understand	how	it	can	
be	improved	to	lower	its	environmental	impact	even	further.

What	has	developed	considerably	over	the	past	five	years	is	the	use	of	LCA		
on	entire	structures,	offering	detailed	forecasts	of	how	a	building	will	perform	
before	a	dollar	is	spent	or	a	slab	is	poured.	Impacts	associated	with	carbon,	
energy,	cost,	water,	toxicity	and	greenhouse	gas	emissions	are	all	wrapped	up	
in	the	scope	of	an	LCA,	giving	powerful	insight	into	understanding	a	building’s	
genuine	sustainability.

“It’s	pretty	cool	what’s	happening	in	the	LCA	space	now,”	says	eTool’s		
co-founder	Richard	Haynes.	“Data,	a	previous	hurdle,	is	growing	exponentially	
in	both	volume	and	quality.	The	software	tools	are	getting	more	accessible,	
and	easier	to	use.

“In	building	design,	we’re	seeing	exciting	developments	in	BIM,	which	will	allow	
faster	and	more	accurate	quantity	take-offs.	It’s	a	timely	shift,	as	energy	prices	
are	sky-rocketing	and	the	economic	argument	for	high-performance	buildings	
is	greater	than	ever	too.”

He	says	LCA	enables	projects	to	weigh	up	initiatives	against	one	another,		
in	terms	of	environmental	impacts,	capital	costs	and	operating	savings.

The	life-cycle	assessment	for	the	SLC	during	construction	was	organised		
by	Clinka	technical	director	Ryan	Strating.

Recycled materials used in the Sustainable Learning Centre retain  
some of the textures and finishes from their former lives.
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CoMe rAin or sHine
Making the most of Tasmania’s 

intermittent sunny days, the building 

utilises the sun’s energy, heat and light as 

much as possible. The north-facing side 

acts as a solar collector, using a trombe 
wall and a perforated solar-collector wall. 
Several glass panels allow natural daylight 
to stream in, heating the dark stone floors 
and bricks, which release heat steadily 
throughout the day.

Whenever the sun does shine, it is also 
being captured by a 24kW solar PV grid-
connected system. This produces more 
energy than the building needs, feeding 
substantial power back into the grid and 
creating an energy-plus building. 

recycled materials  

were a fundamental  

starting point from  

both a low-carbon and  

aesthetic perspective’
Located in a cool-temperate climate, 
the SLC was designed to adapt and 
utilise rainwater and greywater, which is 
collected, treated and reused for drinking 
water in the building facilities and garden. 

Blackwater is also treated onsite in a 
digester, and reused for toilet flushing  
so that town water is only required if 
rainfall is low.

The SLC captures and reuses rain, grey and blackwater on site.
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neVer too Hot  
or too Cold
Typically HVAC is the largest factor for 
energy usage in commercial buildings 
such as the SLC. However, through 
the use of passive heating and cooling 
systems the energy demand has been 
dramatically reduced.

Year-round heating is achieved through 
the passive solar walls. They are 
incorporated with thermostat-operated 
fans, which distribute warm air from 
the wall cavity into the building when 
required. Water heating is provided 
primarily with solar collectors, and will 
be monitored and optimised via the 
building management system.

In addition to the passive systems, the 
heating load is met by a waste-vegetable 
oil burner that heats water for the 
underfloor hydronic heating and cooling 
system. Although the oil burner offers a 
similar primary energy requirement to 
fossil fuels, it is a renewable resource, and 
therefore much lower in life-cycle carbon 
emissions.

The building’s northern façade acts as a solar collector.
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It reduces the building’s overall carbon 
footprint by 100tCO2e over its design life, 
taking it 1 per cent closer to the zero-
carbon goal.

“Emissions relating to the production and 
transport of the biofuel are minimal, as 
the oil is sourced and used unprocessed 
from local restaurants,” Morrison says.

Cooling is achieved by pumping stored 
rainwater on the roof at night and 
circulating the cooled water through the 
same underfloor hydronic system when the 
BMS calls for reduced indoor temperatures.

Since the life-cycle assessment (LCA) 
was conducted, the architects have been 

investigating how to further reduce the 
design impacts, and get that elusive  
1 per cent all the way down to zero.

“The SLC is undergoing an extensive 
commissioning process, tuning and 
optimising the untried technologies,” 
Morrison says.

“The monitored BMS system is providing 
feedback on the performance of systems 

and direction on how to achieve further 
efficiencies. Because of low requirements 
for hot water, timers on the solar hot 
water systems will virtually eliminate the 
need for electrical boost during summer 
months.”

In May, the Sustainability Learning 
Centre was awarded a CEFPI Australasian 
Region Commendation for “Design 
Solution for an Innovative Program”. ❚

lessons froM tHe MeCHAniCAl engineers
Mechanical	engineer	David	Devenish	from	Engineering	Solutions	Tasmania	–	
the	mechanical	consultant	on	the	project	–	talks	about	the	lessons	absorbed	
before	the	Sustainability	Learning	Centre	even	opened	its	doors.

Check the fine print
One	perhaps	obvious	lesson	from	the	project	has	been	that	the	current	roofing	
product	has	a	lower	emissivity	than	the	older	version.	This	now	makes	it	less	
suitable	as	a	solar	collector	for	the	solar	walls	unless	it	is	modified.

Damp vegetables
Waste	vegetable	oil	burns	efficiently,	although	there	have	been	issues	with	
moisture	content,	which	have	been	overcome	by	using	a	refrigerative	drier	on	
the	compressed	air	feed	to	the	burner.

This	sentiment	was	underlined	by	the	mechanical	contractor,	Degree	C.

“There	were	a	lot	of	issues	with	fouling	on	the	ignition	system,”	says	Degree	
C’s	Chris	Fontana,	Affil.AIRAH.	“Ben	Dreimann,	who	was	the	project	manager,	
made	a	few	adjustments	to	the	boiler	and	lengthened	the	burn	times	which	
seemed	to	resolve	the	issues	with	fouling.	Since	then	the	system	seems	to	be	
running	quite	well.”

Cool-water storage
The	storage	of	cool	water	for	summer	hydronic	floor	cooling	also	contained	
lessons.	The	night-sky	radiant	temperature	was	not	as	low	as	initially	thought,	
since	this	temperature	as	measured	by	a	radiant	temperature	sensor	appears	
similar	to	the	ambient	temperature	for	the	majority	of	the	time.	It	appears	that	
night-sky	radiational	cooling	is	most	noticeable	under	very	still	conditions.	The	
night-time	cool-down	is	still	effective,	and	we	are	waiting	for	next	summer	to	
optimise	the	insulation	of	the	tanks	to	preserve	the	coldest	water	in	the	lower	
layers	while	using	the	upper	layers	as	a	more	thermally	transparent	zone	to	
provide	cooling.

ProJeCt  
At A glAnCe
the equipment

Boilers:  SIME	1R6

Burner:  Giersch	G70

BMS:   
Innotech	Controls	Tasmania

Hydronic underfloor 
heating:  Degree	C

Pumps:   Grundfos

Solar PV array:   
I	Want	Energy	–	Tasmania

Solar thermal collector: 
Apricus

Underfloor insulation:  Clinka

the professionals

Architect:   
Morrison	&	Breytenbach

Builder:   
Vos	Construction	&	Joinery

Client:  Greening	Australia,	
the	Tasmanian	Department	of	
Education,	CSIRO	Education,	
Independent	Schools	Education,	
Independent	Schools	Tasmania,	
Catholic	Education	Office

Landscape consultant:  Lindsay	
Campbell	Landscape	Services

Life-cycle consultant:  eTool

Mechanical consultant: 
Engineering	Solutions	Tasmania

Mechanical contractor: 
Degree	C

Structural + civil engineer: 
Gandy	and	Roberts	Consulting	
Engineers

The use of recycled timber saved 4t CO2e over the building’s design life.




