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Heritage and Sustainability
Outline

« Examine opportunities that exist for
improving environmental performance of
existing commercial buildings with heritage
values

 Qutline the approach to environmental
sustainability adopted by Heritage Victoria

« Consider opportunities and strategies for
iImproving environmental performance
through retrofitting
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Embodied Energy - UK
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Embodied Energy - UK
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Embodied Energy - US

1,344,000
aluminium cans




Embodied Energy - Australia
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Victoria's response to date

PoLCY MOTE

Heritage and Sustainabili

TECHNICAL LEAFLET

Pollcy
The retention and consanation of harttags placse has an important part to play In — G s
our actions to profect the envirnment, creating vibrant communitse and Heritage Buildings and Energy Efficiency Regulations
sustaining local sconomiss.
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National Research Project

Heritage and Sustainability — Domestic
-
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National Research Project
Heritage and Sustainability — Domestic
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National Research Project
Heritage and Sustainability — Summary (1)

 Building characteristics are a principal factor in
energy consumption - both operational and
embodied - over the lifetime

« Operational energy accounts for a major part of the
life cycle energy consumption

« Production of building materials is a significant
component of embodied energy

 Embodied energy accounts for 4% - 19% of lifetime
energy for residential buildings - this is likely to
Increase in importance as operational energy is
reduced




National Research Project
Heritage and Sustainability — Summary (2)

« Heritage buildings often have lower initial and
recurring embodied energy due to low energy-
iIntensity materials

« Energy for maintenance and refurbishment varies -
depending on the materials used and frequency of
replacement

« Upgrading to improve performance must be tailored
to the individual building and climate

« Extending the life of a building by retrofitting is
more efficient than demolition and replacement




National Research Project
Heritage and Sustainability — Commercial

 review of policy and regulation

« identify embodied energy in typical commercial
office building types

« model operational performance and water usage
 calculate GHG emissions and other impacts

e assess and review of various interventions on
energy and water usage

* identify of a range of suitable design solutions to
achieve acceptable levels of sustainability and
satisfy current building legislation requirements
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National Research Project

Heritage and Sustainability
— Commercial

Victoria
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National Research Project
LCA approach
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National Research Project

Heritage and Sustainability
Case study — Townsville, QLD

« Dates from 1938

 Five storeys (including
basement)

« Gross floor area 1500 sg.m

« Steel framed with
reinforced concrete floors,
and rendered brick external
walls

« Sash windows with single
glazing (and low-e film)
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National Research Project
Heritage and Sustainability — Commercial

« Quantity of materials and resources used in production
of the building (from drawings)

« Occupancy
 Details of HVAC systems
« Lighting for each space

« Assessment of energy and water used for operation
(verified from utility bills)

e Construction details
* QOrientation and climate data
« Heritage significance
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National Research Project

Heritage and Sustainability Case study — Townsville
Preliminary modelling

Delivered energy
* Cooling load = 710 MJ/m?/yr
» [Heating load = 259 MJ/m?/yr]

Life cycle primary energy over 100 years
 Initial embodied energy = 6,260 MJ/m?

« Cooling = 64,400 MJ/m?2

« [Heating = 53,500 MJ/m?]

Life cycle carbon emissions

« Embodied = 545 kg CO,/m?
« Cooling = 5,990 kg CO,/m?

« [Heating = 3,130 kg CO,/m?]
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Building State | Size Energy use Green power

m? MJ/m2.yr %

Townsville QLD | 1,500 710 0

40 Albert Rd, Melbourne VIC 1,215 312 100

Midland Government Offices WA 1,100 113 0

Westpac 111 Phillip St, NSW | 1,872 647 45

Parramatta

Dept of Disability, Aging and NSW | 1,262 393 0

Home Care

Dept of Commerce, Lismore NSW | 1,554 485 9

Regional Office

William McCormack Place QLD | 6,642 568 0

Source: www.abgr.com.au (from Australia’s Energy Efficiency Market and Industry Capability Report, 2006.
Australia Business Council for Sustainable Energy). s
Department of Planning ————— . @_

Victorla and Community Developn e ———— e EE I;Ieritage

The Place To Be et p— g — I CTORIA

—



Building Location Size Embodied energy
m? MJ/m?
Building Townsville, QLD 1,500 6,260
3-storey Melbourne, VIC 11,600 8,000
office
building
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What next?

* Produce targeted fact sheets for
each of the domestic case study
examples

* Full LCA modelling of commercial
buildings

« Testing of interventions to
Improve energy and water
efficiency — HVAC systems,
glazing, insulation etc.

« Develop fact sheets for each
commercial examples

 Promote case studies and
promote adaptive reuse projects

SAC R
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Goods Shed North, Docklands, Victoria
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“Demolishing [historic] buildings should be a
last, not a first resort. The mounting
environmental cost of wasting embodied
energy should make us take heritage
seriously”

Robert Bevan, ‘Demolish and build anew at nation's peril’,
Australian Financial Review (August 15-17, 2008, p. L14)
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