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It’s not all black and white
Many houses in the Australian suburbs have dark roofs. But in a land as
hot as ours, why is this so? Lance Turner tries to answer this question.

It seems that almost every new home
built in Australia has a dark coloured
roof, with the majority ranging from

grey to black. While they may blend into
the landscape better than a light col-
oured roof, they are certainly not as good
at keeping temperatures in the home
livable.

The reason goes back to basic school
physics of course—black (or dark col-
oured) surfaces absorb a great deal more
heat energy than do white (or light col-
oured). Indeed, it’s not unrealistic for a
black roof to reach 80°C on a hot day.

The real problem though comes
from the fact that the under surface of
the roof re-radiates this heat into the
roof cavity of the home. Unless the
home has very high levels of insulation,
this heat rapidly migrates into the liv-
ing spaces through the ceiling. This can
be felt on hot days by touching the ceil-
ing. It’s not unusual for the ceiling of a
poorly insulated home to reach 50°C
on a very hot day.

Now, all this is pretty obvious, but
the reason so many homes in Australia
suffer from this problem is less so. Af-
ter doing some research, it became clear
that there are at least three main factors
in the black roof issue.

The first is that many people prefer
the look of a dark roof because, as men-
tioned earlier, it blends into the sur-
rounds better, although this depends on
the surrounds of course. However, as
can be seen in the photo above, in areas
with lots of greenery, darker roofs do
indeed stand out less.

The second factor seems to be the
building industry. Unfortunately, the
industry does tend to set trends based
on what they perceive the customer
wants (which is not always what they

actually want or need). A great example
of this is halogen downlights. Builders
install these environmental disasters
because they are cheap to buy and be-
cause they believe customers want a
flush-fitting trendy light. The fact that
they increase the running cost of the
average house by hundreds of dollars a
year doesn’t enter the equation.

Dark roofs come about from the same
beliefs. Builders install them because
they think customers want them, and
customers want them because ‘the
building industry always uses dark
roofs, so they must be the best option’.
Unfortunately, not many people put
much thought into such decision proc-
esses.

The third factor is local government.
Many councils have restrictions on how
light a colour you can use on a roof.
The main reason for this seems to be

that the majority of the housing stock
already has a dark coloured roof, so new
buildings have to blend in to some de-
gree.

The lack of foresight is plain to see—
if no-one changes the equation, we will
be stuck with dark-roofed, thermally
inefficient houses for evermore.

Cooling options
There are a number of ways to get
around the dark roof problem. The first
is simply to ensure that the roof space
is as well fitted out as possible in re-
spect to resisting heat transfer. This
means using a double barrier of foil in-
sulation under the roof material and
bulk insulation on the ceiling. This
combination will reduce, but not elimi-
nate, heat flow into the home.

However, insulation can also be used
in conjunction with forced ventilation

A typical suburb in Victoria. Lots of houses with dark coloured roofs and tiny eaves

make for very uncomfortable living without a air-conditioner.
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of the roof cavity, using a mains or solar
powered fan. Wind powered fans just
don’t cut it, generally, as we often get
hot, still days, and they simply don’t
move enough air to substantially reduce
heat build-up. Ideally, you should be
looking to replace all of the air in the
roof cavity every 10 minutes or so in
order to keep on top of heat transfer.

While these methods will work, it
makes sense to stop heat entering the roof
cavity in the first place. There are a
number of roof paints available that are
designed to reduce roof cavity heating
by reflecting infrared radiation (the main
heating component of sunlight). While
many of these paints are quite light in
colour, they are now also available in a
range of colours, from white through to
almost black. Typical examples are Cool
Paints (www.coolpaints.com.au) and
SolarCool (www.solar-cool.com.au).

This seems a bit counter-intuitive—
how can a dark paint not absorb heat?
But according to the various manufac-
turers of these paints, the particle size
of the ceramic/glass/metal additives in
the paint are such that they reflect the
heat without reflecting visible light, so
they look like a darker surface but per-
form thermally like a lighter one.

Of course, you could just paint your
roof a much lighter colour, and indeed,
standard light coloured roof paint can
reduce energy absorption by a consid-
erable margin—50% or more. But spe-
cial coatings work better, at least
according to the manufacturers.

Interestingly, special paint is not the
only material said to reduce thermal
absorption. BlueScope Steel have re-
cently released a new Colorbond roof-
ing range with a similar coating that
reduces heat absorption while leaving
the colour of the material unchanged.
But does it really work? According to
BlueScope, with the introduction of
their Thermatech coating, the
Colorbond colour named Dune has
moved from a ‘medium’ classification
to a ‘light’ classification under the

BASIX scheme. In the darker colours,
the solar reflectance of Ironstone and
Woodland Grey have more than dou-
bled. However, not all colours perform
like this, and the average reduction of
solar absorbance across all colours is
5%. Still a worthwhile gain, but in it-
self it won’t make your home livable if
it’s currently a hot box in summer.

While these sorts of technologies can
indeed reduce heat absorbtion by roof-
ing material, this is not all there is to
having a cool roof. The other impor-
tant part of the equation is that the ma-
terial needs to be able to re-radiate any
absorbed heat back into the sky. Corru-
gated galvanised iron roofing is a good
example of a material that doesn’t do
this. Even though it is light in colour, it
doesn’t re-emit well, and so heats up
quickly. So, the material needs to be a
good reflector and a good emitter, some-
thing a little more difficult to achieve.

Cool roofs
Around the world a number of energy
efficiency advisory groups and programs
are incorporating the concept of cool
roofs into their information and calcu-
lations. For example, there’s the Cool
Roof Rating Council in the US
(www.coolroofs.org) and the
CoolRoofs Project in Europe
(www.coolroofs-eu.eu), and the US
Energy Star program is also including
roofing material information in their
recommendations.

A quick check of ratings systems here
in Australia shows very little thought
given to the colour of roofing materi-
als, although the NSW BASIX system
does mention roof colour as one op-
tion for gaining points in their program.

The Nationwide House Energy Rat-
ing Scheme (NatHERS), upon which
the various state schemes are based, is
rather unhelpful in this regard. Very lit-
tle information is available on the
NatHERS website (www.nathers.
gov.au) as to whether roof colour is even
considered in the rating system. Many

of the state and federal government
websites, such as the Your Home site
(www.yourhome.gov.au) have some ba-
sic information such as ‘a dark roof will
make your home hotter in summer’, but
that seems to be about the extent of it.

All in all, information on this subject
is rather lacking, so it’s not surprising
that Australia has so many dark roofs. If
the legislators don’t prioritise the sub-
ject then how are builders and home
owners going to know it is such an im-
portant issue?

The same goes for local government.
There seems to be little or no considera-
tion at all in using light roof colours to
reduce energy use. We could find almost
no references to roof colour on any coun-
cil website we looked at. Amazingly, it
just doesn’t seem to be on the radar for
most regulatory authorities.

However, there is hope. In April the
Council of Australian Governments an-
nounced that it would request the Aus-
tralian Building Codes Board to
increase the stringency of the Building
Code of Australia energy efficiency pro-
visions for all new housing to a 6 Star
energy rating in BCA 2010. The en-
hanced provisions include light col-
oured roofs, so we may just see some
long term improvement in this area.

Doing it yourself
But why wait for the powers that be to
make it happen? The best thing any home
owner can do to make their home cooler
in summer is to change the roof colour
to a much lighter one. Talk to your coun-
cil, see what their restrictions are re-
garding roof colour, and then talk to or
letter drop your neighbours, explaining
your plans and how the roof will look.
Don’t forget to explain why you are do-
ing it. Once they realise they can cut
hundreds of dollars a year from their
cooling bills, you may just have a few
people follow your lead.     ✲✲✲✲✲
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Finding the hot spots
If your home gets excessively hot in
summer, there may be problems with
your roof insulation. If you have none,
then the remedy is simple—install it!
Rebates large enough to insulate the
average home are available for both
home owners and landlords, so there’s
no reason not to have it done.

However, if you already have insula-
tion, it may not be performing at its best.
It’s not uncommon for insulation to be
displaced when electrical, plumbing or
other work is undertaken in the roof
cavity.

Areas where the insulation is less than
adequate will show up as hot spots in
summer and cold spots in winter. The
best method of finding these variations
is using a thermal imaging camera,
which produces an image called a ther-
mograph. This looks like an image of
the ceiling, but instead of real colours,
the colours represent the temperature
of the surface. Colour usually ranges
from dark blue for cold through to
bright red for hot. An example of a ther-

mograph can be seen below.
Unfortunately, thermal imaging cam-

eras are rather expensive, running into
the many thousands of dollars. While you
can have a professional thermal imaging
service come and image your home, this
can also become rather expensive if you
need to have it done more than once—
for instance, if you want to check the
result of changes made to the home.

However, there is a simple but slightly
cruder way of getting a reasonable idea
of thermal problems in your home.
Until recently, infrared non-contact
thermometers have been expensive, but
now that several Chinese manufactur-
ers are making them, they are readily
available at prices under $100.

These devices simply give a tempera-
ture reading of whatever they are
pointed at on a small LCD. The better
ones also include lasers for sighting, so
that you know exactly where the read-
ing is coming from.

By taking enough readings at relatively
small intervals and assigning a colour to
each reading (or rather, the temperature

These ‘thermographs’ were taken of the ceilings of four different rooms (the kitchen,

bedroom, living room and bathroom, clockwise from top-left) inside the same home by

measuring the ceiling temperature at regular spacings. The temperature ranges were

then assigned a colour for easy visualisation of temperature variations.

Clearly, some rooms have issues with insulation towards the edges of the room,

implying that roof insulation may be reduced or absent near the outer walls. Indeed,

on inspection it was found that the insulation in the roof, while fairly even, was very

thin, showing the need for an upgrade.

Note the the diagrams are oriented with the top as north, and each square repre-

sents an area of 500mm x 500mm.

A thermograph of a room with variable

insulation.

range the reading falls into), a crude ther-
mograph can be created.

We tested a staff member’s home, tak-
ing readings on a 500mm grid in four
rooms on a recent hot day. The readings
were placed in a spreadsheet and given
colours according to temperature range.
The results can be seen above, and they
clearly show where the problems lie.
For higher resolution, readings could
be taken at smaller intervals.

The results of using this method,
while not as accurate as a thermal
imaging camera, are far more within the
reach of the average householder.


