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We need to think differently when designing 
or adapting a home to better cope with the 
multiple adverse impacts of climate change. 
Dick Clarke and Chris Reardon look at smarter 
ways to prepare for heatwaves. 

Design for a changing climate - Heatwaves

CLIMATE CHANGE IS WITH US AND NO ACHIEVABLE  
amount of mitigation is going to reverse its effects sufficiently to 
prevent our need to adapt. Australian houses today are largely 
designed or modified based on historic climate data, even though 
we (or someone else) will be living in them for at least 50 years. 
Quite simply, this approach is inadequate in a rapidly changing 
climate. While we will no doubt survive the two to three degrees 
of warming already locked in, we urgently need to re-think our 
approach to housing to cope with the extremes. 

HOTTER FOR LONGER

Heatwaves of increasing frequency, intensity and duration are 
occurring in the southern half of the nation and have already killed 
many hundreds of people. CSIRO and the Bureau of Meteorology 
predict that these will increase exponentially. We will not be able to 
cool or air-condition our way through these crises. 
 Heat waves are regional events. When we all cool our homes 
at the same time, we cause electricity demand to peak and, on top 
of increasing electricity costs, grid failure becomes increasingly 
likely during peak demand periods. Homes without an alternative 
coping strategy will become uninhabitable at best. While those of 
limited means will likely be most severely affected due to cooling 
unaffordability and poor home design, comfort moves beyond the 
reach of everyone when the grid is down. 
 Australian cities likely to experience increasingly severe 
heatwaves include Melbourne, Adelaide, Perth, Launceston and 
Hobart as well as most south-eastern regional areas. These climates 
traditionally require significant amounts of heating in winter. Our 
standard design response to date has been to apply passive design 
principles, relying on significant amounts of thermal mass. a 
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 This approach allows dense materials to store daytime warmth 
from the sun and release it into living spaces at night to offset the 
coolest temperatures in winter, and night purging during summer 
to take advantage of cooler outdoor temperatures. 
 As the climate warms and winters become shorter, homes in 
these areas will require less winter heating and more summer 
cooling. In many of these climates, night purging via cross 
ventilation and convection (internal hot air rising and exiting 
that in turn draws in cooler night air at floor level) would become 
gradually less effective. During heatwaves, temperatures can 
remain well above comfort levels all night – eliminating any passive 
cooling opportunities. Under these conditions, the temperature of 
the thermal mass would increase substantially and take many days 
to cool down when a heatwave eventually passes. 
 While many regions in our southern states will have heating-
dominated climates for decades to come (where more energy is used 
for heating than cooling), the following suggested measures will 
also help keep homes warm and remain prudent investments.

HEATWAVESDESIGN MATTERS

GLAZING

Glazing is the Achilles heel of any design that uses passive cooling. 
It is required for passive solar heating to work, but it accounts for 
up to 87 per cent of heat entering a home in summer and 49 per 
cent escaping in winter. Passive design has encouraged us to limit 
the area of glass facing east and west while maximising north-
facing glass areas for winter heating. This is because we have been 
designing to maximise winter heat gain from solar radiation and 
limit it in summer. In cooler climates, south-facing windows were 
considered less problematic in heat gain terms, although they 
remain a significant source of winter heat loss. 
 In a heatwave, radiation gains remain problematic but 
conducted or ambient gains emerge as a much greater threat. 
Conducted gains occur due to the difference in temperature on 
either side of the glass (often called ΔT). The higher the ΔT, the 
more heat is conducted through the glass. This flow of heat into the 
home is not due to direct solar radiation. As a result, in a heatwave, 
even well-shaded windows will create substantial heat gains. Worse 
still, these gains occur through all windows (even south-facing 
ones) all day and will continue throughout the night if night 
temperatures remain high. 
 The least expensive option for overcoming this is to limit the 
size of the windows or to cover them with insulating shutters. 
Double glazing is one of the most effective, but also one of the more 
expensive options. Glazing is just one of a number of key design/
upgrade issues and strategies for both new and existing homes 
researchers have identified. These strategies vary depending on 
whether the home is at design stage or existing.  

v

External shading of sun-exposed walls and 
windows is likely to become a more common 
feature as extreme heat is tipped to become the 
greatest source of discomfort in the home for most 
of Australia. These adjustable blinds can be 
opened and closed depending on the season and 
temperature. Image: Simon Wood Photography via 
YourHome.gov.au 
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DESIGN TO LIMIT HEAT GAIN 

Building envelope

–   Much heat enters a home through the roof in summer. Light-
coloured roofing materials with down-facing reflective foil 
insulation with an air gap beneath is an effective way to limit 
heat gains though the roof. This must be located so as to avoid 
condensation in winter. [Ed note: see p 79 for more on roofing for 
reducing heat gain.]

–   Well-ventilated roof spaces with high levels of insulation at 
ceiling level (minimum R4.0 and possibly up to R8.0 in severe 
climates) will limit the flow of this heat into the home in 
summer while retaining it in winter. Note that this may require 
a combination of reflective foil and bulk insulation and that 
insulation systems require careful design and skilled installation.

–   Shading sun-exposed walls (particularly east and west) and using 
high levels of insulation restricts heat gain through walls. 

–   By using smaller, double-glazed windows that are well shaded 
in summer, this heat gain can be reduced by over 50 per cent in 
most cases.

–   Installing insulated external shutters to reduce heat gain through 
glass and windows is another effective strategy. These are also 
highly effective in bushfire zones.

–   Use thermal mass carefully to limit heat storage in summer.

–   Consider the use of flexible, alternative mass storage systems 
like water or phase change materials. These can be moved or 
drained to accommodate changing future climates. [Ed note: see 
Sunpower’s latest home on p 14 for an example.]

–   In new designs, consider mixing some thermal mass with highly 
insulated, lightweight construction and smaller, well shaded 
double-glazed windows to reduce heat storage and make the 
mechanical cooling of one or two zones more efficient and 
effective. 

–   The use of heavy drapes that touch the walls either side of the 
windows and the floor or windowsill and have snug fitting 
pelmets are also effective because they trap still air (an insulator) 
between the glass and drape, reducing heat flowing into the house 
by convection. 

Planning and zoning

–   Create spaces for heatwave respite and survival. These must 
be highly insulated, well-shaded cool rooms with small or no 
window areas and effective, efficient cooling systems – preferably 
with backup electricity supply. Undercrofts or basement garages 
can be used in existing homes.

–   Design spaces to allow for night time sleeping comfort in hot 
weather, e.g. bedrooms on south with small, double-glazed 
windows and high insulation levels.  a

HEATWAVESDESIGN MATTERS

v

The number of days where 
Australian mean 
temperatures were in the 
warmest one per cent since 
records began. Courtesy of 
the Bureau of Meteorology, 
State of the Climate report, 
2014
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HEATWAVESDESIGN MATTERS

Appliances

–   If considering installing a cooling system, make sure you cost 
it over its life cycle. The most efficient systems currently on the 
market are up to 600 per cent efficient. The least efficient are only 
around 150 per cent efficient. Initial cost is only a small amount 
of the total cost over its life cycle. Choose carefully and add 
five to 10 years of running costs to your purchase price. Onsite 
generation systems and battery storage systems are becoming 
more affordable and can provide viable backup solutions for grid 
failure. [Ed note: see ReNew 128 for detail on a range of options.]

–   Most affordable backup systems are unable to cope with high 
or lengthy demand from cooling systems during heatwave 
conditions. These solutions are generally only effective when 
applied in tandem with the other strategies outlined above – 
particularly in relation to preventing heat entry and cooling only 
well-designed cool spaces.

–   For those who can’t afford expensive cooling and backup options, 
choose your home well, adapt it wisely or be prepared to spend 
more time sheltering in an air-conditioned shopping mall.

TAKING IT TO THE NEXT LEVEL

Here, we’ve identified some of the most imminent consequences of 
climate change and provided a simple overview of some important 
strategies for adapting Australian homes to cope with heatwaves, 
which are just one manifestation of climate change. Individual 
solutions will vary enormously and must be tailored to suit the 
region, climate, individual site and house type. We strongly 
recommend that you seek expert help to assess your home or site 
and develop solutions specific to your needs. It could be the best 
investment you ever make.  

Sanctuary welcomes your comments, let us know via Facebook, 
Twitter or email how you are preparing your home for extreme heat 
this summer.

sanctuary@ata.org.au 
 sanctuarymag

 sanctuarymagazine
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The impact of climate 
change on Australia. 
Courtesy of the Bureau of 
Meteorology, State of the 
Climate 2014.
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Available Australia Wide
www.livos.com.au

(03) 9762 9181

Healthy Living
Natural & Safe
Surface Treatments for

Our Showroom:
6 London Dr

Bayswater VIC 3153 

Timber, Concrete, Ply, Slate, Strawbale, 
Brick, Walls & Trims, Decks, Screens, 
External furniture, Cleaning and 
Maintaining with all ingredients  
fully declared.

HEATWAVESDESIGN MATTERS

LINKS AND MORE INFORMATION

 

Sanctuary 25, Resilient Design

ReNew 128, Off Grid issue

See calculator and product reviews for energy-efficient 
appliances, reg.energyrating.gov.au/comparator/product_
types/
A framework for adaptation of Australian households to heat 

waves

National Climate Change Adaptation Research Facility & 
University of South Australia
www.nccarf.edu.au/publications/framework-adaptating-
australian-households-heat-waves
Special Climate Statement 48 – one of south-east Australia’s 
most significant heatwaves
www.bom.gov.au/climate/current/statements/scs48.pdf
YourHome: Housing of the future

Adapting to climate change
Department of Climate Change and Energy Efficiency, 2013
Ravikumar and Srinivasan, 2008

Natural cooling of building using phase change material
International Journal of Engineering and Technology, Vol. 5, 

No. 1, 2008, pp. 1-10

ijet.feiic.org/journals/J-2008-V1001.pdf

x

Heat gain can be reduced by over 50 per cent with the use 
of smaller, double glazed windows that are well-shaded in 
summer, in most cases. Photo by Simon Wood Photography 
via YourHome.gov.au 
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FOCUS ON - TUCKBOX   

Beautifully crafted with reclaimed and salvaged Australian 
hardwoods, natural finishes and designed to be stackable 
for small urban spaces, Tuckbox’s debut range of stools and 
tables will appeal to anyone with a modern and minimal 
aesthetic. Tuckbox pieces are the creative and loving work 
of designer Dan de Groot, his wife Prue and his brother Ant. 
 For Dan, reusing timber isn’t only about repurposing 
something old, but paying tribute to the city’s past. “A 
house in Northcote, a scout hall in the eastern suburbs, a 
warehouse in Brunswick – it’s the fabric of the city we’re in. 
It’s nice to think that the timber whispers a bit of a story at 
night.”
 Each Tuckbox piece is made locally in Melbourne’s 
north where Dan, Prue and Ant have set up shop. Tuckbox 
products can be customised to suit individual needs by 
personalising to desired size, finish or material.  
Prices from $255.

tuckbox.com.au

Australian-made products

GIVEAWAY

Tuckbox is kindly giving away one 
of their very sweet handcrafted 
mint Klein stools, with a ‘lozenge- 
shaped’ top. RRP $295.00. For the 
chance to add one of these to your 
collection, subscribe to Sanctuary 
magazine or subscribe a friend by 
January 31st 2015.
www.sanctuarymagazine.org.au/
subscribe/


