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  What’s the most efficient 
heat pump in Australia?

 Sanden Eco®

  Why do PV solar owners 
love the Sanden Eco® Heat 
pump so much?

 �Because�it’s�so�efficient�and�heats�water so quickly it can run on off-
peak�only�or�be�set�to�daylight�
hours�only�and�be�powered�by�
your�PV�solar.�The�in-built�digital�
timer�gives�you�the�control�to�
maximise your savings.

   Why purchase a Sanden Eco® Hot 
Water Heat Pump System?

 �The�superior�design�of�a�Sanden�Eco® Hot Water Heat Pump 
ensures:

� •��Highest�Coefficient�of�
Performance�(COP=4.5)�results�in�
significantly�reduced�energy�use�
and�CO2 emissions

� •��Up�to�50%�faster�heat�recovery�
than�typical�heat�pumps

 • No back-up element required

� •��Australia’s�quietest�heat�pump,�
only 38dB

� •��Superior�CO2 based ozone 
friendly refrigerant allows 
performance�down�to�-10°C

� •��15�year�warranty�on�Australian�
made stainless steel tank

NewGen Solar - Premium 
Sanden�Supplier,�Installer�
and ATA Business Member

FOR A LIMITED TIME NEWGEN 

SOLAR IS GIVING ATA MEMBERS 

& RENEW SUBSCRIBERS  

$200 OFF 

SANDEN SYSTEMS - CALL

0423 089 191
AND START SAVING TODAY!

Save up to 78% on your 
hot water heating costs!
The�Sanden�Eco®�system�is�the�
most�energy�efficient�hot�water�
heat�pump�currently�available�
on�the�market.�As�such,�when�
you�buy�a�Sanden�system,�you�
receive�the�highest�amount�
of Small-scale Technology�
Certificates�(STCs)�of�any�
currently�available�hot�water�
heat�pump�system.

For innovative & efficient hot water 
solutions contact NewGen Solar 
premium Sanden supplier & installer

0423 089 191

newgensolar.com.au

http://www.newgensolar.com.au
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WIN
A Siddons Solarstream  
hot water heat pump

Subscribe or re-subscribe to 
ReNew magazine* 
by 1 May 2015 and you could win a Siddons 
Solarstream hot water heat pump, worth up to 
$4995 including installation.

Australian residents only. Terms and conditions apply. Visit: www.ata.org.au/prize 
*ATA members and ReNew subscribers current on 1 May 2015 will be eligible



Available when you build or buy a 7-star 
rated home under the Nationwide Housing 
Energy Rating Scheme (NatHERS).

Through our Conservation Landbank we 
offset the loss of biodiversity for newly 
built homes we finance3.

To find out more visit  
bankmecu.com.au/gogreenspecial

So what are you waiting for?  
Email john.bergin@bankmecu.com.au  
and quote “ReNew goGreen”.

Be rewarded for your 
sustainable home.

mecu Limited ABN 21 087 651 607 AFSL/Australian Credit Licence Number 238431trading as bankmecu. Terms, conditions, fees and charges apply and are available on application. Loans subject  
to normal lending criteria and approval. 1To qualify for the rate of 4.60% applications must be received between 1st December 2014 and 28th February 2015 and settled before 31st July 2015. This  
offer is only available to homes with a 7+ star rating (according to the Nationwide House Energy Rating Scheme). 2The Comparison Rate is based on a loan of $150,000 for 25 years. Fees and charges  
may be applicable. WARNING: This comparison rate is true only for the examples given and may not include all fees and charges. Different terms, fees or other loan amounts might result in a different  
comparison rate. 3bankmecu offsets an equivalent amount of land as is being constructed on into the bankmecu Conservation Landbank in accordance with the land management plan developed and 
implemented by Landcare Australia and overseen by Trust for Nature. Carbon sequestered from these trees is monitored and reported by Landcare CarbonSMART. Homes constructed on large lots of 
land such as hobby farms will be offset according to the amount of land occupied by the dwelling.

goGreen® 
Home Loan 
Special1

4.60%
p.a.

goGreen  
Home Loan 
Special Rate

Comparison 
Rate 4.64%

p.a.

2

http://bankmecu.com.au/gogreenspecial
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About
ReNew and the  
Alternative Technology Association

ReNew magazine
ReNew has been published by the Alternative 
Technology Association (ATA) since 1980. 
Each issue features renewable technologies 
such as wind and solar power, along with 
ways to make our homes more energy 
efficient. ReNew also includes practical 
examples of water conservation and reuse, 
recycling of materials and alternative modes 
of transport such as electric vehicles. It 
provides practical information for people 
who already use sustainable technologies 
and practices, and demonstrates real-life 
applications for those who would like to. 

ReNew is available from newsagents, by 
subscription and as part of ATA membership. 
ReNew subscriptions start at just $30. 
www.renew.org.au

Sanctuary magazine
The ATA also publishes Sanctuary: modern 
green homes, providing inspiration and 
practical solutions to make your home  or 
build more sustainable. The current issue looks 
at Australian design, design for heatwaves, 
roofs for keeping cool and much more.
www.sanctuarymagazine.org.au 

Advocacy and projects
The ATA conducts research and advisory 
projects with partners from government, 
industry and community sectors, as well as 
advocating on issues important to sustainable 
households. The ATA just completed leading-
edge modelling into the economics of gas 
versus electricity for Australian homes. We are 
also expanding the Sunulator that calculate the 
feasibility of community solar projects.  
www.ata.org.au/projects-and-advocacy

ATA branches
ATA branches are involved in activities 
such as running monthly seminars, visits to 
sustainable homes and projects, and attending 
community events. Find one near you: 
www.ata.org.au/branches

Publisher: ATA 
Editor: Robyn Deed 
Technical editor: Lance Turner 
Advertising: Trish McLean, Olivia Wykes 
Proofreader: Stephen Whately 
Editorial and production assistance: 
Donna Luckman, David Ingram,  
Jacinta Cleary, Eva Matthews, Jenna Waite
Design templates: SouthSouthWest
Cover design: Subgreen Design 

Contacts and contributions
Send letters and contributions to:
renew@ata.org.au 
or
ReNew 
Level 1, 39 Little Collins St 
Melbourne VIC 3000
Ph. (03) 9639 1500; F. (03) 9639 5814 
www.renew.org.au

Contributions are welcome; guidelines 
available at www.renew.org.au or on 
request. Next editorial copy deadline: 
20 January 2015.

Advertising in ReNew
Advertising is available for products and 
services relevant to our audience. We 
reserve the right to refuse, cancel and 
withdraw advertising at our discretion. 
For enquiries email adverts@ata.org.au or 
call (03) 9631 5412.

Next advertising deadlines: 
Booking:  6 February 2015
Advertising copy:  13 February 2015

Alternative Technology Association
The Alternative Technology Association 
(ATA) is a not-for-profit organisation that 
exists to connect, inspire and assist people 
to make sustainable choices in their homes 
and communities. Established in 1980, the 
ATA provides expert, independent advice 
on sustainable solutions for the home to 
households, government and industry. 

ATA has 5500 members across Australia 
walking the talk in their own homes. ATA 
also conducts research on sustainable 
technologies and practices and advocates 
to government to make it easier for other 
Australians to live sustainably.
www.ata.org.au

Become a member of the ATA
Become a member of the ATA and gain access 
to a large support network of knowledgeable 
people and receive a range of privileges to 
help you achieve your sustainability dreams.

Your ATA membership provides you with 
benefits such as our free advice service, 
subscription to ReNew: technology for a 
sustainable future and/or Sanctuary: modern 
green homes magazines, free access to back 
issues online, discounts in the ATA webshop 
and on other green products and services.

Not only does your ATA membership 
provide you with independent, practical 
advice on sustainable living but, with your 
support, the ATA will remain at the forefront 
of the next wave of innovative sustainable 
solutions that will define our homes and 
communities in the future.
www.ata.org.au

International projects
The ATA will be escalating our work in East 
Timor thanks to a $250,000 grant from 
Google Australia.  Over the next two years the 
ATA will train and employ local technicans 
to install and maintain lighting systems in 
remote houses throughout East Timor. 
www.ata.org.au/ipg
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Reduce your hot water power bill by 90%*
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protection (-15°C)

Generous Government rebates still apply
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1300 880 154
www.edson.com.au
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Editorial
Energy use 
in a warming climate

IN THE warmer parts of Australia, air 
conditioners are the greatest contributor to 
home energy use (it’s 40% in Darwin, for 
example). They’ve also become a contributor 
to peak demand in many places, where 
increasing heatwaves and the after-work 
switch-on of air conditioners add to peak load, 
even if only for a few days a year.

Better housing design is the best way to 
address this, rather than more-efficient air 
conditioners but, realistically, both have a role 
to play.

We’re often asked about solar cooling as an 
option, but given the lack of domestic-sized, 
affordable systems, we’ve only covered it 
briefly in the past. This issue, though, we go a 
bit deeper with an article by Mike Dennis from 
ANU, a researcher with a special interest in 
this area. He details the systems being trialled 
at ANU and CSIRO, and provides a wealth of 
references and resources. 

Of course, there are already solar cooling 
systems available—PV paired with an efficient 
reverse-cycle or evaporative air conditioner— 
and we do describe these options. However, as 
we’ve noted in the past, there are limitations, 
with the timing of peak air conditioner use 
misaligned with peak PV production. 

Batteries can offset this, but what about 
pre-cooling—running the air conditioner before 
you get home to take advantage of daytime 
PV power. Could this reduce air conditioner 
energy use at peak times, and potentially your 
bills? We ask the question of Sunulator, with 
some interesting results.

In terms of housing design, there are 
many approaches where passive cooling is 
possible, but there are also challenges to this, 
with increasing heatwaves (an early reality 
of a warming climate) and a reduction in the 
diurnal range of temperatures. We reprint an 
article from our sister publication, Sanctuary, 
that’s a call to action for our sustainable 
designers and planners, and for individuals, to 
reconsider how they approach housing design 
and use in a warming climate. 

It’s not all about cooling this issue. We also 
have the Greeny Flat Experiment, an owner-
built granny flat: a sustainable, small all-electric 
home on a budget. The owner gives us a real 
insight into the construction costs and design 
decisions. It’s a great read, and is paired with 
research that asks whether infill housing, like 
granny flats, could be a way to accommodate 
increasing population pressures, rather than 
developing our urban fringes.

WOW, where has the year gone? It has been 
a thrilling 12 months here at the Alternative 
Technology Association with many exciting 
projects and events. We are still coming to 
terms with receiving $250,000 from Google 
Australia for our Solar for Timor project.

The project will mean a major escalation of 
the ATA’s work in East Timor. Since 2003 we 
have been installing solar-powered lighting 
in homes, schools, community centres, 
hospitals and orphanages in remote villages, 
as it is estimated that 20% of all houses in 
East Timor will never be connected to an 
electricity grid. 

We have a strong focus on training Timorese 
people to install and manage their own solar 

power and lighting. To build technical capacity 
in-country, in December 2013 the ATA formed 
a partnership with CNEFP-Tibar (an East 
Timorese training institution) to establish an 
ongoing technical support role. 

With support from Google, the ATA will 
train and employ local technicians to install 
hundreds of household lighting systems in 
remote houses in East Timor. We will also put 
in place an ongoing maintenance program for 
existing and future solar installations. 

You can help create a sustainable solar 
industry in East Timor by giving the gift of 
light this Christmas. Buy a solar panel for 
an East Timorese family for $50 or a whole 
solar system for a family for $250. Go to 

shop.ata.org.au to buy your gift card. 
With your support, hundreds of Timorese 

villagers will be able to see at night with clean, 
solar-powered lighting instead of relying on 
candles or polluting kerosene lamps.

Donna Luckman
CEO, ATA 

We also present research from the ATA 
(ReNew’s publisher) into whether it’s more 
cost-effective (and lower emissions) to switch 
from gas to efficient electric appliances. 
We cover the ethics of using food crops for 
biofuels, Alan Pears begins a discussion 
on cooking and energy use, we present a 
buyers guide on greywater, our ‘basics’ article 
explains energy and solar metering, and we 
explore AC coupling in off-grid systems; plus a 
holiday reading guide! We wish you a safe and 
sustainable holiday season and look forward to 
hearing from you in the new year.

Robyn Deed 
ReNew Editor

In ReNew 131, out mid-March
Electric vehicles in Australia and 
overseas, battery buyers guide + more.
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g  Land and ocean surface 
temperature percentiles, 
October 2014. 
Data source: GHCN-M version 
3.2.2 & ERSST version 3b.

Dumping the energy company
The Pilbara Meta Maya Regional Aboriginal 
Corporation (PMMRAC) has decided to take 
the corporation’s Wedgefield, Port Hedland 
offices, workshop and depot off the Horizon 
power grid.

Energy Made Clean (EMC) had been 
engaged to install a grid-connect solar array at 
the new office and depot in Port Hedland, but 
due to constraints required by Horizon Power, 
it became cheaper to install a larger solar array 
and battery system to produce and store all 
of the energy required for the site, at a lower 
cost than the current Horizon tariff. EMC 
will design and build the solar power station 
at PMMRAC’s premises in Port Hedland 
which will generate and store 100% of their 
electricity needs.

John Davidson, Managing Director of EMC, 
said, “We are seeing an increase in the number 
of energy consumers who are willing to take 
courageous efforts to side-step the constraints 
that are being imposed on them by the 
electricity suppliers.” www.metamaya.com.au

2014 hottest year ever
Despite record snowfalls in some parts of the 
world, 2014 is shaping up to be the warmest 
year since records began 130 years ago, 
according to the US-based National Oceanic 
and Atmospheric Administration (NOAA). 
For the year to October, the combined global 
land and ocean average surface temperature 
for the January to October period was 0.68 °C 
above the 20th century average of 14.1 °C, and 

Up front

the first ten months of 2014 were the warmest 
such period on record.

Australia observed its highest nationally 
averaged maximum temperature for October 
since official records began in 1910, at 2.76 °C 
above the 1961–1990 average. Combined 
with the eighth highest October minimum 
temperature on record, the mean October 
temperature (average of maximum and 
minimum temperatures) for Australia was 
the second highest on record at 1.91 °C above 
average, exceeded only by 1988. New South 
Wales, South Australia and Western Australia 
all had record high mean temperatures for the 
month while Victoria had its second highest.
www.ncdc.noaa.gov/sotc/global/2014/10

Heart warming
New Caledonia will soon boast the world’s 
first heart-shaped solar plant. Conergy, the 
Australian arm of the German solar giant, is 
building a 2 MWp PV plant with the intention 
of sending a direct message to the world—it’s 
time to start loving solar. The inspiration 
behind the plant’s structure draws from the 
Coeur de Voh region, a nearby area of wild 
mangrove vegetation which has naturally 
formed in a heart shape. 

The four-hectare site will house 7888 
panels and generate enough electricity 
to supply 750 homes. It is projected to 
save more than 2 million tonnes of carbon 
dioxide emissions over its 25-year lifetime, 
in comparison to the island’s current energy 
sources (oil, gas and coal). The plant will be 
used to power local homes in the region and is 
due to be completed by March 2015.
www.bit.ly/1rwq8xY
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Community consolidation
The community energy sector continues 
to consolidate, with the Coalition For 
Community Energy now formally 
established for membership. The first year of 
membership is free for not-for-profits, so if 
your community energy project or supporting 
organisation hasn’t joined yet, check out 
www.c4ce.net.au. 

Exciting new projects are afoot, 
especially in NSW, where the Northern 
Rivers community is seeking to establish 
a  community energy retailer (see www.
nre.org.au) and the town of Uralla is set to 
become the first Australian town to satisfy 
all of its own energy needs at all times from 
renewable energy sources (reneweconomy.
com.au/2014/uralla-wants-first-zero-net-
energy-town-32043). Plus in Victoria, there’s a 
group aiming to make Yackandandah totally 
renewable by 2022 (totallyrenewableyack.org.
au). The Hub Foundation in Mt Alexander 
Shire, Victoria, is also organising community 
solar bulk buys in their latest project MASH 
(not MASG, as we incorrectly named them 
in ReNew 129), with the aim to increase the 
number of solar rooftops in the shire by 20%. 
www.hubfoundation.org.au

Seawater and sunlight
A harsh, drought-stricken region in remote 
South Australia seems an unlikely location 
to produce an abundance of hydroponically 
grown fruit and vegetables. 

However, an ambitious farm in Port 
Augusta is aiming to demonstrate that 
even in dry, non-arable environments, 
commercially viable farming is not only 
possible, but can be achieved with renewable, 
sustainable sources: namely sea water and 
solar thermal power. With backing from Port 
Augusta Council, and a successful trial of this 
operation recently completed, SunDrop Farm 
is set to expand its operations, with a further 
20 hectares growing cucumbers, capsicums 
and tomatoes hydroponically. The expansion 
includes eight greenhouses and solar thermal 
power generation comprising a 115-metre 
tower and 11,000 mirrored stands.

This proprietary greenhouse technology 
harnesses solar thermal energy to desalinate 
Spencer Gulf seawater for irrigation and to 
power the greenhouses as well as regulating 
the heating/cooling. The use of seawater  
reduces the need for chemical pesticides and 
the byproducts obtained from this process 
(salt and other minerals) are used to fertilise 

Correction
The article ‘Building with Hemp’ in 
ReNew 129 incorrectly stated that 
Hempcrete Australia was the only supplier 
of BCA-certified hemp-lime composite 
in Australia. In fact, another company, 
the Australian Hemp Masonry Company, 
produces hemp-lime binder developed 
and manufactured in Australia, and which 
has been certified as meeting the standards 
of the Building Code of Australia (BCA). For 
more information on the Australian Hemp 
Masonry Company’s binders and renders, 
see www.hempmasonry.com or phone 
0422 750 612.

crops or sold. The creators of SunDrop’s 
farming system claim this revolutionary 
agricultural technique can be adapted to global 
arid climates and could decrease the strain 
on natural resources from traditional farming 
methods. A shop and viewing area is planned 
to help promote the venture.
www.sundropfarms.com/farms2 

Intelligent storage systems
As the push to change the world over to 
renewable energy grows, we have seen 
considerable advancements in the areas of 
energy generation and conversion. With 
solar panel prices at around $1/watt and 
inverter prices still falling due to pressure 
from the steadily improving Chinese 
imports, the one area that is playing catch-
up is energy storage.

However, things are starting to change, 
with a number of companies developing 
technologies designed to provide intelligent 
storage solutions for renewables, as well 
as for peak load shaving to reduce energy 
costs.

Enphase, manufacturer of some quite 
impressive microinverters, has recently 
released details on the Enphase Energy 
Management System. This is a system 
that integrates smart grid controls, 
communications, data analysis and energy 
storage. The system includes the Enphase 

fifth generation microinverters (which are 
now smart grid ready), load management 
controls and, the real game changer, their 
new AC battery system.

The AC battery is a modular energy 
storage unit that includes a 1.2 kWh lithium 
iron phosphate, battery management 
system and integrated S275 bi-directional 
inverter. In effect, it is plug-and-play storage 
that can simply be expanded by adding 
more AC battery modules to the system. So 
you can now start with a small amount of 
storage for tasks such as load shaving and 
add more over time.

The AC battery is designed for single-
person installs, so there are no massive 
batteries to move around, and they can 
simply be wall mounted. Once fitted, they 
are plugged into the rest of the system using 
the Enphase pluggable bus cable system. 
www.enphase.com/ac-battery

Another intelligent storage system comes 
from Stem. The 18 kW Stem PowerStore 

tower also combines energy storage with 
analytics and energy flow control to reduce 
peak loads. The Stem system is interesting 
in that they offer the system for no upfront 
cost, just a monthly fee—the same financing 
model some solar energy companies have 
been using. The Stem system is currently 
only available in selected states in the USA 
through partnership with Kyocera Solar. 
However, now that intelligent, modular 
battery systems have started to appear, we 
think it heralds a revolution in low-cost, 
smart energy storage systems—expect to 
see a lot more options in the next few years.  
www.stem.com
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is simply emitted out through the atmosphere 
and into space. According to Stanford, the 
coating reflects around 97% of incoming 
sunlight. Combined with the radiative cooling, 
this results in the material being about 5 °C 
cooler than the surrounding air.  
www.stanford.io/1uOTEPM 

Biofuel from algae
Adelaide company Muradel has launched 
Australia’s first algae biofuel demonstration 
plant in Whyalla, on the north-western coast 
of the Spencer Gulf in South Australia. It 
comes after successful completion of a pilot 
begun back in 2011; this larger-scale plant 
is the next step in the development of a 
commercially viable operation. 

The $10.7 million plant’s initial aim is to 
produce 30,000 litres of green crude a year, 
using processing technology converting micro-
algae into a renewable fossil-fuel equivalent. 
Micro-algae species tolerant to a wide salinity 
range are cultivated in outdoor seawater 
ponds, eliminating the need for fresh water, 
and producing an algae biomass ready for 
conversion into green crude oil. The process is 
touted as producing next to no waste as all used 
water, nutrients and byproducts are recycled 
back into the micro-algae production ponds. 

Started with investment of $9.8 million 
from ARENA’s Biofuels Investment program, 
the company aims to commercially scale its 
operations by 2019 to potentially produce 
500,000 barrels of green crude annually.  
www.muradel.com

2014 WWF Living Planet Report—how 
does Australia rank?
The tenth edition of the WWF’s Living Planet 
Report has released sobering statistics, finding 
that the world’s global wildlife population has 
virtually halved in just the last 40 years. 

The state of the world’s biodiversity is 
significantly declining in tropical regions. Since 

1970, a recorded 3811 wildlife species (birds, 
mammals, reptiles, amphibians and fish) has 
dropped to 1638 species, primarily attributed 
to habitat loss and degradation, as well as 
exploitation through hunting and fishing .  

The report ranks the ecological footprint of 
152 countries and positions Australia poorly as 
having the 13th largest ecological footprint in 
the world. The Living Planet Index calculates 
that if the rest of the world lived as Australians 
do, the world would need 3.6 Earths to sustain 
the demand on nature. The report emphasises a 
call to action from global leaders.  
www.bit.ly/WWFLPR14

Green cities are cooler cities
Australian councils are being urged to take 
up new guidelines in green urban planning to 
create cooler cities with greener landscapes to 
reduce the risk of heat stress. 

Research led by Melbourne University 
and published in the Journal of Landscape 
and Urban Planning recommends cooling 
our urban hot spots using features like green 
facades.

Report author Dr Nick Williams said, 
“During the day, buildings and streets 
absorb solar radiation and release the heat 
at night, keeping urban areas warmer than 
the surrounding countryside. But this can 
be tempered with a range of effective urban 
green designs. This includes greater use of 
trees, green roofs and facades.”

Using thermal images, Dr Williams and 
his collaborators at Melbourne and Monash 
universities studied the City of Port Phillip as 
a typical urban environment. The research 
identified ‘hot spots’ and addressed factors 
like street geometry, soil and water availability, 
maintenance issues and community behaviour.

Another possible cooling solution
Engineers at Stanford University have 
developed a new multilayered, ultrathin, 
‘nanophotonic’ material that not only reflects 
heat away from buildings, but also directs heat 
from inside outwards, cooling the building 
without using a scrap of energy.

Dubbed photonic radiative cooling by the 
researchers, the process relies on a coating 
made of silicon dioxide (SiO2) and hafnium 
oxide (HfO2) set on a thin layer of silver. These 
are formed into seven layers only 1.8 microns 
thick, forming a type of meta-material that not 
only reflects sunlight, it also emits infrared 
radiation given off by the building, so it cools. 
The Stanford team has tweaked the coating 
so it emits the infrared frequencies that pass 
through air without heating it, so the radiation 

T  What’s hot, and what’s not. Trees make for cooler cities.

Vale Chris Reardon

The sustainable design community has 
lost a true pioneer and fearless advocate 
with the sudden passing of Chris Reardon 
in November this year. 

Chris was the principal author of 
Your Home, and had been working 
more recently on LJ Hooker’s Liveability 
initiative which won a Banksia Award 
in November. He also volunteered 
extensively for the Alternative Technology 
Association (ReNew’s publisher), giving 
his time as an expert contributor for both 
ReNew and Sanctuary magazines and 
was a regular in the ATA’s Speed Date a 
Sustainable Expert series.

He designed, and trained others how 
to design, appropriate and low-energy 
homes. 

From Goulburn, NSW, he studied 
architecture and began working as a 
designer and house builder with a special 
interest in sustainable buildings from the 
late 1970s.

Australia’s sustainable homes of the 
future will undoubtedly serve as a lasting 
tribute to Chris’s tireless efforts to change 
the way we design and use our homes for 
the future of the planet. We will miss him.



SOLAR SAVINGS 
MADE EASY

www.siddonssolarstream.com

  Ideal to combine 
with PV systems

  Works in the rain 
and at night

  Payback in less  
than two years

  

Siddons BOLT-ON works 
with most storage tanks

Australia’s 
Heat Pump 
Specialists

http://www.siddonssolarstream.com
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SHW manual override switch
I have had solar hot water for 
many years now—in northern 
NSW, Launceston in Tassie and 
now Wollongong NSW—and one 
thing that is often overlooked is 
the value of installing a manual 
override switch when the system 
is installed and, importantly, 
having it in an easy-to-see 
location. 

I have mine in the kitchen 
and when I have, say, two days 
of overcast weather or rain, I 
switch it on—with the result that 
my switch is hardly ever turned 
on. When you think about the 
size of your tank, and how much 
hot water you actually use, it 
generally leaves a lot of hot water 
still in the tank, and those tanks 
are insulated.

When you don’t have a manual 
override switch your booster will 
automatically be activated, with 
or without a timer, when the tank 
registers that hot water has been 
used. Effectively you may top up 
your tank and then negate the 
potential solar gain the following 
day. 

Suggesting people have their 
showers in the morning is one 
option, but life is not as simple 
as this. The best bet is for you to 
control your booster and to turn 
it on when, and if, you need it. 

I would not have a split system 
again and always encourage 
people to go for an integrated 
system, i.e. tank on the roof with 
your panels or evacuated tubes, 
to utilise nature’s thermosiphon. 
I personally found the split 
system controller, pump and 
array of sensors a nightmare.
Gayle Russell

Why go off-grid?
People are reducing their energy 
consumption while the cost of 
maintaining the grid remains the 
same. So the power companies 
increase their charges. As the 
price goes up, people reduce their 
consumption more; the power 
companies respond by jacking 
their prices up again. As the 
price of power goes up and the 
price of generating and storing 
electricity at home falls, a point 
may be reached where it is the 
cheapest option to go off-grid. So 
consumption from the grid falls 
even more (this has been called 
the death spiral of the power 
grid).

If you go off-grid you will avoid 
the rising price of electricity and 
save the connection fee. Apart 
from the cost of going off-grid, 
the main disadvantage is that if 
you do not use exactly as much 
electricity as you generate (not 
necessarily at the time you 
generate it), the remainder will go 
to waste. You will not be able to 
sell it and no one else will be able 
to use it.

Most people who go off-grid 
will be relying on solar PV. It 
is likely that they will want 
more electricity than they are 
generating in the winter (short, 
dull days) and they will probably 
generate far more than they need 
in summer (long, sunny days). 
To a small extent this can be 
counteracted by placing the solar 
panels at a steep angle, so that 
when the winter sun does shine, 
the panels are facing it. 

What effect will the move 
off-grid have on the nation’s 
greenhouse emissions? Those 

who go off-grid will no longer be 
able to feed renewable electricity 
into the grid; this electricity, 
had it gone into the grid, would 
have displaced some fossil-fuel 
generated electricity. They will 
quite probably use a fossil-
fuel (petrol or diesel) powered 
generator to give them power 
when their PV (or wind or hydro) 
is not providing enough. Both 
effects will increase the nation’s 
greenhouse emissions compared 
to what they would have been if 
these people stayed on-grid. 

What will it mean to the 
power grid if most people exit? 
The owners of the ‘poles and 
wires’ have a huge investment 
in the high voltage transmission 
lines and in the many more 
kilometres of medium and low 
voltage power lines. They have, 
as businesses generally expect, 
received an income on their 
investment. If many people ‘drop 
out of the system’ the income 
inevitably declines.

The bigger users of energy 
will not be able to go off-grid. 
At present they get their energy 
at lower prices than the rest of 
us, so even if they were able to 
generate enough energy from 
solar PV, and store it sufficiently 
cheaply for their needs, they 
could probably not do it at a 
profit.

I am not willing to even guess 
at how big the impact will be of 
smaller users going off-grid to 
those who run the grid.

How the power industry reacts 
to the off-grid move is a very 
difficult question. At present they 
seem to be reacting by increasing 
their charges, but of course this 

will encourage more people to 
leave. Ironically, at the same 
time, an increased amount of 
renewable energy on the grid is 
forcing wholesale prices down. 

The situation is complicated 
in a state such as South Australia 
where the power supply system 
is split between a number of 
more-or-less independent 
businesses; there are the energy 
generators, the company that 
runs the high voltage, long-
distance transmission lines, the 
company that runs the medium-
to-low voltage distribution lines, 
and the power retailers. All will 
be affected by the off-grid move. 
Maybe all will react in different 
ways? 

What will it mean to most of 
our renewables—wind farms, big 
solar, hydro? In 2014, most of the 
renewable electricity in Australia 
is coming from hydro and wind 
power. Only about half as much is 
coming from solar as from wind 
farms.

Plainly, if the grid was to 
fail, for economic or any other 
reasons, the hydro stations, big 
solar stations and wind farms 
would become stranded assets. 
In 2014 this seems unlikely to 
happen any time soon, mainly 
because the bigger consumers of 
energy will have to continue to 
rely on the grid. 
Dave Clarke

Small fridges
I would like to address an 
inaccurate answer in a recent 
ReNew magazine letter ‘Small 
fridge needed’.

Last year I purchased a Gram 
fridge and Elcold freezer and 

Letters
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Power tool direct charging
I have a piece of Makita tech I picked up on Amazon 
for around US$100 which may be of interest to ReNew 
readers.

Living off-grid, battery-powered tools are brilliant, but 
recharging them via a generator is noisy and expensive, 
while using an inverter for 240 volts, then using a charger 
is massively inefficient and more complex than should 
be necessary. With some courage, NiMh batteries can be 
charged directly from a 12 V source—there was an article 
in ReNew a while ago about this—but lithium ion requires 
specialised charger technology. 

This Makita DC18SE charger plugs into a car socket, or attaches to our house’s 12 V battery bank, and 
seems to do the job really well for my 18 V tools. I haven’t used a mains charger since setting this up. It 
includes the battery cooling fan that other higher-end Makita chargers have. A Makita dealer I spoke to 
said they aren’t available in Australia, hence having to use Amazon, but they have since appeared on the 
Makita Australia website.
Adam Thomson

I think most brands have them now. My tools are all Dewalt and they also have a 12 volt charger (part 
number DCB119). It is a great idea to avoid the inverter if you have a 12 V system.
Lance Turner

have been running these on my 
off-grid solar power system.  

The power consumption of 
these units was even lower than 
originally quoted and has freed 
up 1 kWh per day on our off-grid 
system.

I recall when searching for an 
energy-efficient fridge that Gram 
also had a small under-bench 
fridge/freezer. The company was 
Harmonic Energy in Victoria 
and the service I received was 
excellent.

I hope this might help with the 
letter writer’s search for an energy-
efficient bar size fridge/freezer.
Phil Arnold

SHW boosting temperatures
I read the ‘Efficient Hot Water 
Buyers Guide’ in ReNew 129 with 
interest but noted two issues 
which were not covered.

Firstly, the article simply says: 
“Gas boosting is now mostly 
in the form of instantaneous 
booster units that are connected 
to the outlet of the storage tank. 
If water from the tank is below 
the required temperature, the gas 
booster fires up, heating the water 
to the desired temperature.” If 
only this were true!

In Australia there is a concern 
that if water heaters store water 
at temperatures below 60 °C, 
they can harbour Legionella or 
Legionellae Pneumophila. This 
is reflected in the Australian 
standard on hot water heaters, 
AS3498. This states that the 
water must be at 70 °C or greater 
for at least one second or 60 °C 
for 32 minutes to comply. Thus 
instantaneous gas heaters are 
set to 70 °C, not the “desired” 
temperature. The result of this 
is that for much of the year, your 
tank may be delivering water 
at the desired temperature but 
instead of being able to use this 
without boosting, it is raised 
to 70 °C, only to be mixed with 
cold water to get it back down. 
Otherwise an electric booster 

may be used to maintain the tank 
temperature at 60 °C.

So, in effect, much of the heat 
has come from the booster. 
This is a problem which afflicts 
state-of-the art water heaters 
in Australia and is one which is 
not being addressed. A potential 
solution is to run the fresh water 
through a heat transfer coil in the 
tank so that no water is stored 
at a temperature which can 
harbour Legionella. Such tanks 
are not currently available on the 
Australian market.
Professor Peter Seligman

Oh, those politicians
I would like to take the 
opportunity to congratulate ATA 
on ReNew 128. I have yet to read 
all the articles, but that does not 
stop me from saying that it is 
the best quarterly issue I have 
received. It tackles head-on the 
problems and political apathy 
towards sustainability we are 
experiencing in this country at 
present.

There are very few logical 
reasons why governments today 

Write to us
We welcome letters on any subject, whether it be something you 
have read in ReNew, a problem you have experienced or a great 
idea you have had.
 Please limit letters to 350 words. Due to space restrictions 
we can’t guarantee to publish all letters received, and letters 
published may be edited for clarity and length.
 Email letters to renew@ata.org.au or post to ReNew, Level 1, 39 
Little Collins St, Melbourne VIC 3000, Australia.

do not and will not embrace 
technologies that will give future 
generations and the environment 
they live in the tools for a 
better life. Here in Australia one 
apparent reason seems to be “if 
the previous government created 
it we must abolish it” (a childish 
approach that seems to be the 
norm) and the other and most 
likely is favouring the coal, gas 
and power distribution moguls. 
Governments are elected to 
manage our country economically 
and environmentally for all, not 
just a few.

Individuals cannot buck 
governments, but organisations 
such as ATA are in an excellent 
position to give the facts to the 

people and when our numbers 
represent a large proportion 
of the country’s population, 
governments will have to listen 
and act.

I would love to see ATA become 
involved in some form in leading 
prime-time TV talkback shows. I 
am sure the presentation of some 
real facts and figures, rather than 
political spin, will go towards 
educating the uninformed. Also, 
the highlighting of community 
and urban projects, either 
underway or planned, will help 
the momentum.

For the time being, ATA and 
its staff are doing a standout job. 
Thank you and keep it up.
Brian Lambert
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Products
In this section we share info about products that sound 
interesting, sustainable and useful. Product listings are 
not an endorsement by ReNew or the ATA of any particular 
product—they are for reader information only. They are not 
product reviews and we have not tested the products.

01
Grid-optimised SP Pro
More and more, power utilities are demanding 
limits on how much power you can export to 
the grid—in some cases no export is allowed 
at all! The new Selectronic SP PRO GO (grid-
optimised) range of inverters are designed 
specifically for grid-connected applications, 
and are a complete grid-feed inverter and 
battery backup system in one unit.

They are available in models from 24 V, 
3000 W to 120V 20,000 W. Each model has a 
number of available preset grid-feed power 
ratings, from 0 watts to their maximum rating, 
allowing any energy utility’s requirements to 
be satisfied, while still getting the most from 
your solar energy production.

Models include 3000, 4500, 5000, 7500, 
15,000 and 20,000 W units, catering for small 
homes to much larger installations.

Features include a 63 amp AC changeover 
switch and automatic grid-fail changeover, 
the ability to send only excess energy to the 
grid, ‘Grid Lockout’ setting to allow off-peak 
battery charging to make the most of off-peak 
prices, 300% surge capacity, five-stage battery 
charging with dual-float points and adjustable 
temperature compensation, and battery mid-
point monitoring with automatic equalisation, 
datalogging, fully configurable by computer 
connection and a heap of other features.

RRP: POA. For more information, contact 
Selectronic Australia, Suite 5, 20 Fletcher Rd, 
Chirnside Park VIC 3116, ph: 1800 006 474, 
www.selectronic.com.au

02
Monopoly minus the greed
This eco take on the old Monopoly game 
has players become caretakers of many 
special places around the world. Players then 
increase their property value by collecting 
carbon credits and trading them in for clean 
fresh air. The game uses tokens of natural 
objects such as bamboo, shells, crystals, wood 
and stones.

Earthopoly is a great game for families or 
teachers looking for a fun and educational 
game focused on the environment. There is 
no jail but try not to get sent to the dump!

Earthopoly is manufactured to have 
minimal impact on the environment. All 
paper used in the game is 100% recyclable 
and printed using soy-based ink. The game’s 
box and playing board are made from 100% 
recycled cardboard and the outer wrapping 
is made from Earthfirst PLA biodegradeable 
bioplastic film.

RRP: $69.95. www.goinggreensolutions.com.
au/games-toys-earthopoly-game.html

03
Winter warmth that lasts
Masonry heaters use a hot, fast-burning fire 
to heat a surrounding layer of high thermal 
mass masonry which then continues to emit 
heat for hours after the fire has died. They 
are commonly found in Europe, but are now 
available in Australia through Heavenly Heat.

Heavenly Heat imports the Tempcast 
masonry heaters from Canada, which come 
as a self-assembly core around which you 
build your custom fireplace. This is usually 
faced in your chosen stone finish which can 
be brick, stone, concrete or any other masonry 
material, with or without a rendered finish. 
Heavenly Heat can also import a soapstone 
facing if you would like.

A number of heater configurations are 
possible, such as a standard fireplace for a 
single room, a corner configuration or a see-
through fireplace for two rooms or for use as a 
room divider.

To make the heater more versatile, a baking 
oven can be fitted above the main firebox—
ideal for cooking a pizza on a cold evening!

RRP: Starting at $7300 for the standard  
heater. For more information, contact  
Heavenly Heat, ph: (02) 6493 6080,  
www.heavenlyheat.com.au

www.selectronic.com.au
http://www.goinggreensolutions.com.au/games-toys-earthopoly-game.html
www.heavenlyheat.com.au
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04
Low-cost kit homes that will outlive you!
There are many building methods suitable 
for the owner-builder, but one that has been 
attractive to many is the kit-home concept.

The range of home kits from Wide Span 
Homes (a division of Wide Span Sheds) 
includes homes of almost every size—from 
the tiny 54 m2 ‘Getaway’ through to the 
300+ m2 ‘Country Estate’.

The homes are built from steel frames 
and trusses, and clad in Colorbond steel wall 
sheeting and Zincalume roof sheeting (with 
Colorbond steel roofing as an optional extra). 
Homes include all gutters and flashings and 
are supplied with full engineering plans 
and certification, as well as drawings for 
submission to your council. Some of the 
designs have multiple floorplan options 
available, so there should be a layout to suit 
most families and properties.

Not included in the price are the internal 
fittings, internal cladding, insulation and 
services, such as wiring and plumbing.

Advantages of steel-framed homes include 
termite resistance, extreme strength and 
low transport cost for the materials, as steel 
framing is lightweight. Plus, at the end of the 
home’s life, the entire framing and external 
cladding can be reused or recycled.

RRP: from $6350 for the 54m2 ‘Getaway’ 
through to $64,500 for the 367m2 ‘Country 
Estate’. For more information, contact  
Wide Span Homes, ph: 1300 943 377,  
www.widespanhomes.com.au

06
A bigger BioLite
We looked at the neat little BioLite 
CampStove back in ReNew 120. Well, now 
there’s a much bigger version for when you 
need to cook for more than a few people.

The BioLite BaseCamp is a camp stove 
and grill combined with BioLite’s thermal 
generator unit to provide light and device 
charging when you are away from a power 
source.

The BaseCamp runs from scrap wood and 
twigs, so you can use it anywhere. It has an 
inbuilt fan for a clean burn and a 1 amp USB 
charging port for charging phones, GPS units 
and the like. It even comes with a flexible 
USB LED light, so the stove can provide both 
cooking and light for the campsite.

The BaseCamp cooktop is 336 mm 
in diameter and 584 mm high with legs 
extended, and weighs 8.16 kg.

Another neat BioLite product is the 
KettleCharge (shown at left, not to same 
scale), a combined 750 mL capacity kettle and 
thermal generator that can provide you with 
hot water and up to 2 amps via its USB port. 
It’s ideal for camping, but also for emergencies 
as it can be used on any fuel stove, including 
domestic gas cooktops.

RRP: US$299.95 for the BaseCamp and $149.95 
for the KettleCharge. For more information or 
to buy, go to www.biolitestove.com

05
A real solar laptop
We have seen a number of half-hearted 
attempts to make portable solar computing 
devices, but most of them have solar panels 
that are a token effort at best.

The Sol laptop takes solar power a little 
more seriously, with a solar panel that can 
charge the laptop in around 2.5 hours in ideal 
conditions (expect longer in actual use). The 
detachable panel folds up into a hard shell 
cover that is part of the laptop’s screen, so the 
whole unit is self-contained.

The Sol is available in three models—Sol, Sol 
M, and the Sol S, also known as the SuperSol 
due to the higher specifications. All models are 
available in a range of colours.

Each model has different specifications and 
differing options, such as RAM and hard drive 
upgrades. CPUs range from the dual-core, 
1.86 GHz Intel Atom D2500 through to the 
dual-core, 2.39 GHz Celeron N2820. Memory 
ranges from 2 GB to 8 GB, depending on model 
and options, and the hard drive is 320 or 
500 GB.

The laptops come with several operating 
system options—Ubuntu Linux, Windows 
7 or Windows 8.1. Other features include all 
the usual ports, camera, HDMI out, 3G/4G 
modem, GPS, wi-fi and Bluetooth, with 
graphics set at 1366 x 768 on the 13.3” LCD.

Available from G-Layer, PO Box 187, Byron Bay 
NSW 2481, ph: 1800 181 565, info@g-layer.
com.au, www.g-layer.com.au. Also see www.
solaptop.com

www.widespanhomes.com.au
www.solaptop.com
www.solaptop.com
www.biolitestove.com
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07
This pot’s a dream to use
Slow cooking is a cooking method by which 
food is heated on a stove and then placed in 
an insulated container, where it continues 
to cook without additional heat. The 
energy savings using a slow cooker can be 
considerable, and it’s impossible to burn or 
overcook the food.

The DreamPot is a complete slow cooking 
system, including insulated container with 
lid (the DreamPot itself) and a number of pots 
and accessories designed to work with the 
DreamPot. The included saucepans feature 
a sandwich-base construction for even heat 
distribution and can be used on any cooktop, 
including induction cooktops.

The DreamPot comes in 3, 5 and 6 litre 
models, with pots sized to match. There’s 
also a steamer, egg poacher, lifting tongs, 
bread loaf tins and the ThermaBoost cover, 
which improves the insulating abilities of the 
DreamPot.

The DreamPot is available in basic kits 
which include the DreamPot and one or two 
saucepans with lids, depending on the size of 
the DreamPot. Also included is a recipe book 
and instructional DVD.

RRP: from $179 for the 3 litre kit through to 
$438 for the 6 litre Ultimate package. For more 
information and to buy, contact DreamPot, 
ph: 1800 636 073, gbw@dreampot.com.au, 
www.dreampot.com.au

08
No need to boil this billy for long
If the DreamPot is beyond your Xmas budget, 
then the Billyboil Thermal Cooker might be 
the solution. Like the DreamPot, the Billyboil 
is a slow cooker. It consists of an insulated 
outer pot with an internal 3.5 litre saucepan 
and lid.

Like any other slow cooker, you bring 
the food to be cooked up to the cooking 
temperature and then transfer the pot to the 
Billyboil where the food continues to cook 
until you want it.

According to the manufacturers, the 
Billyboil can reduce cooking energy 
requirements by up to 80%. But that’s not the 
only advantage—less energy use means less 
heat escaping into the house that has to be 
removed by air conditioning, reducing cooling 
costs during summer.

The Billyboil kit measures 20 cm high by 
24 cm wide and weighs 1.95 kg.

RRP: $99. For more information and to 
buy, contact Negergy, ph: 1800 611 322, 
operations@negergy.com.au, www.negergy.
com.au or www.billyboil.com.au

09
Go off-grid
With more people looking to make the switch 
to off-grid or grid-backed solar power systems, 
there has been a considerable increase in the 
number of inverter/charger options.

The Ecotronics units from Commodore 
Australia include a sinewave inverter (2.4, 
3.2 or 4 kW, depending on model), 25 or 60 A 
MPPT charge controller, mains battery charger 
and AC transfer switch, all in one unit.

These inverter/chargers can be set to deliver 
power to your loads using either solar or grid 
power as a priority. With solar priority, power 
is drawn from the battery bank while there is 
sufficient charge remaining, switching over to 
AC mains when the batteries are discharged 
to the set limit. With grid priority (UPS mode), 
power is used from the mains, switching 
over to battery power when there’s a failure. 
Regardless of priority, when solar power is 
present, it will be used predominantly to 
charge your batteries.

Other features include LCD/LED display, two 
times surge capacity and RS232 connection 
and monitoring software for datalogging.

RRP: from $995 to $1498, depending on model. 
For more information contact Commodore 
Australia, 20 Callister St, Shepparton VIC 3630, 
ph: 1300 669 256, www.commodoreaustralia.
com.au. Also see www.mppsolar.com. They 
can also be purchased online directly from MPP 
Solar’s Aliexpress website at www.aliexpress.
com/store/629424

www.dreampot.com.au
www.billyboil.com.au
www.aliexpress.com/store/629424
www.aliexpress.com/store/629424
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10
Better, brighter colours
There are a squillion LED downlight 
replacements on the market nowadays, but 
most have a colour rendering index (CRI) 
of around 80 or so. While that is considered 
adequate for general lighting, if you really 
want to see colours correctly, then you need 
something better.

The Loomi 12 watt downlight from 
Brightgreen has a CRI of 93, and is designed 
to render a broader range of colours so that 
everything looks as it should. Total light 
output is 800 lumens—equivalent to or better 
than a 50 watt halogen, which the Loomi is 
designed to replace.

Rated lifespan for the light is 35,000 
hours, or over 15 years at six hours usage 
per day. Colour temperature is 3000 K and 
beam angle is 90°. Other features include 
a frosted diffuser and a white fascia to 
blend in with most ceilings. The Loomi fits 
a standard 90 mm ceiling hole and comes 
with a standard 3-pin plug and lead for easy 
retrofitting. It has a wide rated operating 
ambient temperature range of -28 °C to 70 °C, 
so it should handle the worst Australian 
summers. It is even dimmable using standard 
triac dimmers.

RRP: $39.99. Available from Lighting Matters, 
ph: 1300 565 337, www.lightingmatters.com.au

11
Huff ’n’ Puff doing SITUPS
When strawbale building is done right it can 
result in a very energy-efficient house. But, it 
can be somewhat messy and takes knowledge 
and skill to get good results.

Huff ’n’ Puff Strawbale Constructions have 
developed a new way to build strawbale 
houses using a pre-fabricated strawbale wall 
panel called the SITUP (Super Insulated Tilt-
Up Panel). They consist of a wooden frame 
surrounding the straw core and are much 
larger than individual strawbales, making 
construction much faster and easier.

The panels are simply delivered to the 
site where they are lifted into position 
and fastened in place. Once the walls are 
complete, they are rendered or clad, just like 
regular strawbale walls.

The SITUP panels are available in 600 mm 
to 1200 mm widths and 2700 mm and 
2450 mm lengths. Thickness of the SITUPs 
is 350 mm before render and 440 mm after 
rendering. SITUP panels can also be clad 
with timber, weatherboard, corrugated iron 
and other finishes, however Huff ‘n’ Puff 
recommend lime render.

RRP: POA. For more information contact Huff 
’n’ Puff Strawbale Constructions, 22 Moore 
Street, Ganmain NSW 2702, ph: (02) 6927 
6027, jacksflat@gmail.com, www.glassford.
com.au

12
Create an energy monitoring network
There are many energy metering devices on 
the market now but most are stand-alone 
devices or, at most, will transfer data to a 
website for viewing elsewhere.

The Wattwatchers system enables the 
creation of residential ‘Energy Saving 
Networks’, or ESNs, that are independent 
of energy utilities and are not limited by 
geographic location, type of utility meter or 
current energy retailer.

You create a network by installing one 
or more energy metering sensors (called 
Auditors) in your meter box. These sensors 
connect to your wi-fi network and upload 
data for use with one of several third-party 
monitoring services such as Our Green Home 
or Energy Tracker. Data can be viewed on 
mobile phones, tablets or PCs in real time.

Networks can be as simple as a single 
sensor in one home, or they can cover a whole 
group of homes or commercial buildings. 
Once you have a network up and running, 
you can offer members of the network various 
services via opt-in social networking, real-
time alerts and the like.

For more information or to get started on 
setting up a network, contact Wattwatchers, 
info@wattwatchers.com.au, www.
wattwatchers.com.au

www.lightingmatters.com.au
www.glassford.com.au
www.glassford.com.au
www.wattwatchers.com.au
www.wattwatchers.com.au
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The Greeny Flat experiment
Small-scale, sustainable, affordable
Andy Lemann shares the principles, materials, results and lessons learnt in 
building a low-cost, high-efficiency home. Seven months into a one-year trial, 
the outcomes are promising.

FOR me, learning to live in harmony with the 
planet means learning to live without fossil 
fuels. Before I’m accused of gross hypocrisy, 
let me be the first to admit that my way of 
life is highly unsustainable: I drive a car, I 
eat food grown in faraway places, I use fossil 
fuels. I certainly don’t have all the answers, 
I’m simply attempting to take the first steps 
towards a fossil-fuel-free future. That is what 
the Greeny Flat is all about.

The Greeny Flat is a full-scale living 
experiment currently underway on a quiet 
street in Mittagong in the Southern Highlands 
of NSW. We’re aiming to see if it’s possible to 
build a small, comfortable, healthy, energy-
positive, low-maintenance, fire-resistant, 
water-efficient, elderly-friendly infill house at 
an affordable price. Our two primary aims were 
to make it energy-positive and affordable.

For 20 years I designed and built sustainable 
houses in the Rocky Mountains of Montana, 
near the Canadian border, where the winters 
get down to -40 °C and the summers up to 
+40 °C. In that climate, attempting to come 
even close to net zero energy building is a 
huge challenge. When I returned home to the 
NSW Southern Highlands a couple of years 
ago, it occurred to me that building an energy-
positive home here should be relatively easy 
and inexpensive. 

I have since learnt that the cost of most 
things in Australia is much higher than in the 
States, so making the Greeny Flat affordable 
has, in fact, proved to be our biggest challenge. 
Meanwhile, my partner Cintia and I have lived 
in the house for nearly seven months, closely 
monitoring its energy performance, water 
usage, indoor air quality and comfort levels to 
see whether it actually meets the initial goals.

The perfect site
The Greeny Flat is designed to meet the 
future needs of my aging parents who, in their 
infinite wisdom, had found and purchased 
an excellent site over 20 years ago. There’s an 
existing fibro cottage on the east half of the 
lot that they rent out, which left the west half 
available for us to build the Greeny Flat.

It is the perfect site for a passive solar home 
with a gentle slope to the north-east, nice 
views to the north, and existing buildings 
and trees to the west and south providing 
protection from cold winter and hot summer 
winds. The excellent solar access is also 
protected by the street to the north, which 

means that no neighbour can build or plant 
anything to block our sun in the future.

Just as importantly, this is an infill site in an 
already-developed area. This helps to reduce 
sprawl, preserve open space, agricultural land 
and natural habitats, maximise use of existing 
infrastructure, and reduce driving. 

On that latter point, all the things we use 
on a regular basis (including shops, schools, 
medical centres, the town library, parks, 
playgrounds, hardware stores and trains to 
Sydney, Canberra and Melbourne) are within 
easy walking distance of the Greeny Flat, so 
we could easily live here without a car. To 
give an indication of how important this is, 

o The Greeny Flat aims to be both cost-effective and energy-positive.

FEATURES
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An all-electric house
The Greeny Flat is all-electric, i.e. it has no 
gas, petrol or wood-burning appliances. 
Even our lawn mower and lawn trimmer 
are electric. This decision was partly due to 
our desire to be able to clearly compare how 
much energy we use with how much we 
produce—a comparison that is much easier 
when everything is electric. 

More importantly, given the broader goal 
of learning to live without fossil fuels, we 
can produce electricity with renewable 
energy systems. In our case, this is a 3 kW 
grid-tied solar power system. Hopefully, 
cost-effective energy storage systems 
will soon be available that will reduce our 
dependence on the fossil-fuel-powered grid 
for the times when the sun isn’t shining. 

Meanwhile we try to use electricity when 
the sun is shining as much as possible. For 
example, we often use a slow cooker (which 
uses about 400 W) during the day to cook 
our evening meal, and we mow our grass 
when the sun is shining.

Choosing an energy-efficient fridge
In the process of moving into the Greeny 
Flat, Cintia and I decided that we needed 
to get a new fridge. We’d been using an old 
fridge we’d borrowed from a friend that had 
icing-up problems. But it also had a 4 Star 
Energy Rating sticker on the door and an 
estimated annual energy usage of 710 kWh. 
This sounded pretty good until I went 
looking for a new fridge and found one of 
a comparable size with a 3.5 Star Energy 
rating that only uses 300 kWh per year. 

That didn’t make much sense to me until I 

discovered that, a few years ago, the Energy 
Star Rating system was changed, so newer 
fridges can be much more energy efficient 
but have fewer Stars than older fridges. So, 
if you’re comparing old with new, it’s best 
to compare the estimated annual energy 
consumption, which is also on the label. 

The fridge we ended up getting is a 
Samsung SR319MW Digital Inverter model 
and it seems wonderfully energy efficient. 
Our energy monitoring system shows us 
that when this fridge kicks on, it uses about 
60 watts and only for brief periods at a 
time. Fridges like this one have an inverter 
compressor that allows the motor to be 
ramped up and down in stages. Unlike a 
standard compressor fridge, which is either 
full on or full off, this fridge can just cruise 
along and add a little bit of coolth when it’s 
needed. I noticed, when I first turned it on, 
that it was drawing about 140 watts while it 
was cooling the whole inside of the cabinet, 
but now it’s using much less power and 
only in short bursts. 

The manufacturers claim that this 
also ensures a 
more constant 
temperature in the 
fridge, so food will 
stay fresher longer 
and, interestingly, 
we have found 
that to be the 
case. It also uses 
super-efficient LED 
lighting for the 
cabinet.

the average Australian home with two people 
uses 16 kWh of electricity per day (though the 
Greeny Flat uses much less). Meanwhile, a 
commuter, particularly in a regional area like 
the Highlands, might drive 50 km per day using 
40 kWh of fossil-fuel energy.

Another aspect of infill housing that greatly 
reduces the overall cost is the fact that the 
land is already paid for. If we had needed to 
buy the land to build this house, it could have 
easily doubled the cost of construction. And, 
since there are very few vacant lots within 
the established town area, we would most 
likely have had to build on the edge of town 
in a new subdivision that used to be bushland 
or farmland. We’d be contributing to urban 
sprawl. We’d be paying a lot more. And we 
wouldn’t be able to live so conveniently close 
to everything. Thus, infill housing is a good 
example of a ‘triple bottom line’ benefit, 
i.e. something that has financial, social and 
environmental benefits.

KISS
The first rule for building more sustainably is 
to Keep It Small and Simple. The Greeny Flat 
has two bedrooms and one bathroom on a 
57 m2 footprint. It is a simple, rectangular plan 
with a gable roof and a concrete slab floor. The 
kitchen and bathroom are next to each other in 
order to simplify the plumbing system, and the 
living spaces face north to make the best use 
of natural light and sun. The small size means 
less energy and materials were required for 
construction, and less energy is required for 
operation. The simple design made it quicker 
and more affordable to build, and easier to 
maintain.

o The roof consists of corrugated-iron-clad SIPS, making for a quick installation. o Foil/foam composite insulation and thermal breaks improve energy efficiency.
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Passive solar design
There are two parts to the energy-positive 
equation. The first, and most important, is 
energy conservation. By minimising our 
energy usage we make it much easier and 
more affordable to produce more energy 
than we use via renewable energy systems. 
The primary way that we reduce energy 
consumption in the Greeny Flat is by using 
passive solar design principles. 

To summarise these principles very briefly: 
the northerly aspect, window placement, eave 
overhang, room layout, insulation, air sealing, 
double-glazed windows, thermal mass floor, 
summer shading, ventilation, reflective 
exterior and landscaping are all specifically 
designed to work together to keep the interior 
cool in summer and warm in winter without 
the need for any additional heating or cooling.

 In addition to passive solar design, the solar 
hot water system, low-flow plumbing fixtures 
and short plumbing runs greatly reduce the 
amount of energy required to heat water. And 
the natural lighting, solar clothes drying and 
energy-efficient electrical fixtures further 
reduce the overall energy consumption 
to the point where we can easily meet our 
requirements with renewable energy.

Because of the experimental nature of the 
project, we didn’t know when we started what 
size solar power system would be required for 
us to be energy-positive. So we chose to install 
a 3 kW system which, as it turns out, is over 
twice as big as we really need. 

Results
At the time of writing this article, Cintia and I 
have lived in the Greeny Flat for seven months. 
Table 1 summarises the results we have 
recorded so far. In that time, we have exported 
nearly 2.5 times as much electricity as we 
have imported, we have used almost as much 

tank water as town water, and the interior has 
stayed pretty comfortable with very little in the 
way of additional heating or cooling (we did 
occasionally run a small radiator to keep the 
bedroom warm in the winter). 

Admittedly, there were a couple of times 
when the interior got down below 13 °C when 
the outside temperature was around -4 °C, 
which many people would find uncomfortable 
(we didn’t mind it and simply put on a jumper 
and some slippers) and a couple of times when 
the interior got up around 28 °C when the 
outside was close to 38 °C. But we also made 
plenty of extra energy so that, if we wanted to, 
we could run a heating and/or cooling system 
and still be comfortably energy-positive.

Construction cost
During the design and construction of 
the Greeny Flat, we carefully weighed the 
upfront costs against the long-term benefits 
in terms of reduced operating costs, reduced 
environmental impact and improved quality 
of life and community.

In total, the Greeny Flat cost $128,000 to 
build and that has to be considered as cost 
price, i.e. all the materials, subcontractors and 
our own labour has been included, with no 
markup for overhead or profit. In other words, 
if a builder had built this for us, they would 
have had to charge more. Table 2 shows the 
cost breakdown for the project.

The cost per square metre at the end of the 
table is of particular interest. To put it into 
perspective, typical building costs in Australia 
range from about $1000/m2 for the cheapest 
code-minimum housing, up to $3000/m2 
and more for the highest quality, custom 
homes. So we’re somewhere near the middle. 
Realistically, if a builder were to build this 
house and make a profit they would have to 
charge at least $150,000, or $2630/m2.

We were hoping we could build the Greeny 
Flat for around $1750/m2 (i.e. total cost under 
$100,000), so we clearly have a lot of work 
to do to reach that goal. On the other hand, 
we’ve looked at a number of other options 
(such as kit homes of a similar size) and by the 
time we add double glazing, extra insulation, 
solar power, solar hot water, rainwater 
harvesting, etc, the price always comes out to 
at least $150,000.

When discussing costs, it is important to 
remember that housing affordability relates 
to much more than the upfront construction 
cost. Over the life of a typical home, there will 
be at least as much spent on running costs like 
electricity, gas, water and maintenance. So, in 
the long term, the Greeny Flat will save a lot of 
money by reducing these ongoing expenses. 

Operating costs
So far we’ve only had one electricity bill, for 
June, July and August. The total came to 
$89.51 which works out to $0.98/day and 
that was for the coldest three months of the 
year. Of that total bill, $64.76 was for what 
they call ‘Supply Charges’ (this is the daily fee 
that we pay, currently $0.7162/day, just to be 
connected to the grid) and $14.12 was GST. So 
we actually only paid $10.63 for the electricity 
that we used over the three months.

Our bill states that we used 329 kWh for the 
91-day period. This is not entirely true because 
some of the electricity that we use during 
the day comes directly from our solar power 
system. What it should say is that we imported 
329 kWh from the grid. Our bill indicates that 
the average usage for a home with two people 
is 16 kWh/day, so we are taking from the grid 
around a quarter of the average for comparable 
homes in our area. And that doesn’t factor in 
the excess power that we produced from our 
solar panels and exported to the grid, a total 

Energy Water Comfort
Month  
(for 2014)

Energy 
exported 

(kWh)

Energy 
imported 

(kWh)

Town water 
(litres)

Tank water 
(litres)

Outdoor 
minimum 

(°C)

Outdoor 
maximum 

(°C)

Indoor 
minimum 

(°C)

Indoor 
maximum 

(°C)
May 268 137 1441 4563 2.2 27.6 14.6 26.5

June 237 101 1109 3201 0.5 26.2 14.2 25.4

July 297 68 3244 1278 -4.0 21.2 12.4 23.7

August 288 130 6899 1169 -4.6 25.7 12.7 23.3

September 326 146 0 7209 0.8 23.4 14.0 23.9

October 399 104 7661 2996 1.4 34.4 15.7 26.2

November 437 78 6664 2494 4.9 37.7 16.6 28.0

Total so far 2252 764 27,018 22,910 -4.0 37.7 12.4 28.0

 o Table 1. The results so far: energy export/import and water use, and min/max indoor temperatures.

Stage Amount
Planning, permitting, insurance and survey $7,160

Earthworks, services and concrete $14,240

Solar panels, SHW and rainwater systems $14,130

House shell, windows, cladding and 
insulation

$37,830

Interior fitout $24,740

Electrical $10,440

Plumbing $8,230

Exterior porches, patio, paving and raised 
beds

$10,840

Total $127,610
Cost per m2 (size = 57 m2) $2,239

o Table 2. Cost breakdown for the Greeny Flat.
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of 823 kWh over the same period—an average 
of 9 kWh/day. On average, we imported just 
3.62 kWh/day, so we exported 2.5 times as 
much electricity as we imported. Since we 
don’t have gas or wood-burning appliances, 
this accounts for our total energy equation in 
the home for the three-month period.

Lessons learnt so far
Our testing and monitoring of the Greeny Flat 
experiment will continue for at least one full 
year so we have a long way to go and lots more 
to learn. Nevertheless, there are a few lessons 
that we have learnt already and will probably 
do differently in the next project, ranging from 
using a heat pump or standard electric hot 
water system (enabling us to use our excess PV 
generation during the day to heat water for use 
at night; in turn this would reduce the amount 
of power that we are putting into the grid, and 
save a significant amount on the initial cost of 
the system), through to using a termite barrier 
that would allow us to insulate the slab edge. 
But more on that down the track! You can keep 
up with our project at www.greenyflat.com.au 
and we’re happy to answer questions via the 
contact form on the website. S

Andy Lemann is a designer, builder and energy 
efficiency consultant. During a 20-year stint 
in the USA, Andy was a LEED-accredited 
professional with the Green Building Council 
and a certified building analyst with the Building 
Performance Institute. Andy will follow up this 
article in a later ReNew with a comparison to a 
similar project in Bundanoon, NSW, where costs 
have been kept to $1500/m2. 
 
See the next page for the house and system 
specifications.

Sharing the suburbs
As household structures and living 
patterns change, housing that balances 
independence with a sense of community is 
becoming increasingly relevant. Researchers 
at the University of Technology Sydney are 
exploring how to better enable such housing 
models. Building on the granny flat concept, 
suitably sized and located suburban blocks 
could be adapted to accommodate 2 or 3 
smaller dwellings with some shared spaces, 
reducing physical and ecological footprint 
per household and supporting sharing 
of cars and other assets. This model has 
potential to improve housing affordability 
and choice, whilst helping to tackle a 
number of big-picture challenges such as 
accommodating population growth without 
sprawl, housing an aging population and 
reducing the ecological footprint of cities. 
Participating households are likely to come 
together through existing social networks; 
they could be groups of friends struggling 
to afford a home, intergenerational families 

or downsizers and retirees. Issues to be 
explored include planning and design 
challenges, as well as the planning, financial 
and legal changes that would help to enable 
this model. 

Have you tried to implement a housing 
project like this? We’d be really interested in 
your experience. Email: renew@ata.org.au.

pic to go with this in 130 ReNew\
graphics\greenyflat\cohouse graphic.
pptx, maybe use 4th pic?

o  An example of a granny flat extension with green 
space for both dwellings from a paper by Trina 
Day. The paper explores an alternative strategy 
to accommodating increased population, via 
adapting existing houses to accommodate 
multiple households and so increase occupation 
rates; see http://architectureinsights.com.au/
resources/suburban-adaptation
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Understanding energy imported vs 
energy used and energy exported vs 
energy produced
The amount of energy we import from the 
grid is not the same as the amount of energy 
we use in the house. Nor is the amount of 
energy that we export to the grid the same 
as the amount of energy we produce. The 
difference is that some of the energy we 
produce from our solar panels goes directly 
to use in the house. 

For example, let’s say our lawn mower 
uses 1000 W and it takes an hour to mow 
the grass, in total we use 1 kWh of electricity. 
If we do this on a sunny day then the 
electricity comes directly from the solar 
panels and does not pass through either 
the import or the export electricity meter. 
So if we used no other electricity during 
daylight hours but used a total of 5 kWh 
of electricity for the 24-hour period, the 
meters would only show that we imported 
4 kWh. Similarly, if our solar power system 
actually produced 18 kWh of electricity on 

that day, the meters would only show that 
we exported 17 kWh. 

In total, for the first seven months of 
the Greeny Flat Experiment we have used 
1226 kWh of which we imported 797  kWh 
and we have produced 2786kWh of which 
we exported 2357 kWh. This means that we 
have directly used 429 kWh of the electricity 
produced by our solar panels. It also means 
that our average consumption so far (over 
244 days) has been 5.02 kWh/day and our 
average production has been 11.42 kWh/day. 
Meanwhile, on average we have imported 
3.2 6kWh/day and exported 9.66 kWh/day. 

If we can shift more of our energy usage 
to daylight hours we can further reduce the 
amount we pay for electricity by using more 
of our solar power directly. The main way 
that we could do this is to do more of our 
cooking during the middle of the day since 
cooking is our biggest energy user, or we 
could install a battery system to store some 
of our excess energy during the day for use 
at night.

“This is an infill site in an already-
developed area: this helps to reduce 
sprawl, preserve open space, agricultural 
land and natural habitats, maximise use of 
existing infrastructure and reduce driving.”
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Greeny Flat specifications
Energy conservation: maximum use of 
north aspect for solar access, eaves sized for 
maximum winter sun and minimum summer 
sun, double-glazed windows placed for 
maximum sun in winter and cross-ventilation 
in summer, concrete slab for interior thermal 
mass, day-use spaces on north side for natural 
light, air-sealed and extra-insulated thermal 
boundary, landscaping for maximum sun in 
winter, shade in summer, energy-efficient 
appliances, solar hot water, two clothes lines 
(one under cover)

Concrete slab: dark coloured to absorb 
heat and sealed with non-outgassing clear 
sealer (Ecocolour’s Polyclear). Concrete slab 
as termite barrier with edge exposed and 
collars around plumbing penetrations

Wall frames: H2 treated pine using advanced 
framing techniques to minimise wood use 
and maximise insulation

Wall insulation: Tontine recycled polyester 
R2.0 batts plus reflective thermal break R0.3

Roof: Versiclad Corrolink colorbond 
sandwich panel, shale grey to reflect heat, 
insulated with polystyrene to R3.7

External cladding: galvanised iron—reflects 
some heat and is low-maintenance, durable 
and fire-resistant

Windows and exterior doors: Stegbar 
doubled-glazed with aluminium frames; 
metal fly screens for bushfire spark protection

Internal lining: low-outgassing, sustainably 
harvested Ecoply sealed with zero-VOC 
Polyclear from Ecocolour

Plumbing: PEX pipe fed from Clark Tanks 
5000 L slimline polyethylene rainwater tank 
with mains backup and Bianco Rainsaver 
automatic switching device; all plumbing 
accessible along eastern wall 

Drain lines: PVC pipe underneath exterior 
pavers; double sewer lines installed for 
possible future greywater system

Solar hot water: Apricus evacuated tube 
collector on roof with 160 L electric-boosted 
storage tank in attic above bathroom/laundry

Solar power: 3 kW grid-tied photovoltaic (12 
x  Trina 250W panels); SMA inverter

Surface-mounted electrical system: accessible 
in picture rail and exposed conduit to 
switches, lights and power points

Kitchen: exhaust fan to outside; low-
outgassing cabinets; space for dishwasher, 
electric stove and cooktop; energy-efficient 
Samsung Digital Inverter fridge

Bathroom/laundry: low water use shower 
head, taps and toilet cistern; energy- and 
water-efficient washing machine, no clothes 
dryer

Ventilation: adjustable-flow continuous 
exhaust fan in bathroom; fixed-flow exhaust 
fan in bathroom switched with lights; 
kitchen rangehood; an air inlet pipe laid 
beneath the slab to bring fresh, cool air in 
underneath the refrigerator

Lighting: LED throughout

Elderly friendly: ramped under-cover access 
to both front and back doors, minimum 
steps, wide doors to allow for walkers 
or wheelchairs, lever handles and taps, 
bathroom rails, raised garden beds

Outside landscape: low maintenance, low 
water requirement, front patio sized to fit 
demountable shade gazebo and surrounded 
by raised garden beds; private sheltered rear 
courtyard

No more petrol, diesel or electricity costs
Runs solely by gravity fed water

www.glockemannwaterpumps.com
30 Herberton Street, Mareeba QLD 4880, Australia

Tel: 61 07 4092 3592
email: info@glockemannwaterpumps.com

GLOCKEMANN WATER 
PUMPS PTY LTD

Available from newsagents or subscribe direct.

www.theownerbuilder.com.au 

The Owner Builder magazine

A copy of  
The Owner Builder 
magazine every two 
months will provide you 
with technical advice and 
regular inspiration.

Do you dream 
of  building your 
own home?



PowerSpout Hydro Turbines

  increase in head

increase in flow

For more information visit our web site at www.powerspout.com

Earth Building Association of Australia - “Build out of earth for the Earth”

         Visit www.ebaa.asn.au or follow EBAA on Facebook
Contact Peter Hickson at president@ebaa.asn.au or 0408 425 855 

Whether you choose mudbrick, pressed earth brick, 
rammed earth, cob, light earth, poured earth, wattle and 
daub, earthbag or earth render - Earth is the Ultimate 
Green Building material.

Join EBAA as a friend, individual or business and 
we will support you whether you are a student, 
self-builder, material or service provider or building 
professional.

It’s power on...

and on...    and on...    and on...

We keep powering on!

Rely only on the proven performance of
Sonnenschein and Energystore Solar Batteries.
When it comes to Remote Area Power Systems, reliability is critical. Power loss in remote 
areas can be costly and inconvenient.

The vulnerable component in RAPS systems is often the battery. It doesn’t need to be!

The Sonnenschein and Energystore range of batteries from GNB Industrial Power have 
a proven track record in Australian RAPS systems. They have been performing in the 
remote and harsh areas of Australia for over 15 years.

www.exide.com
Australia

NSW: (02) 9722 5700
Vic & Tas: (03) 8523 0568  
Qld: (07) 3274 1066
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It’s heating up
Energy-efficient cooking
What do you need to consider when looking at the energy and environmental 
aspects of cooking? Alan Pears begins the discussion.

IN ENERGY and environmental terms, 
cooking is just one part of a complex system 
in the food supply chain. The food system 
accounts for around 25% of greenhouse gas 
emissions in Australia. Of that, cooking is a 
small part, about 3% (see Chart 1). The other 
factors such as the production, transport, 
sourcing and types of ingredients are major 
issues that we don’t have space to tackle here. 

Even though energy use from cooking is a 
relatively small portion of food-related energy 
use, it can still be significant. An average 
Australian home uses around 600 kilowatt-
hours (kWh) of electricity each year for all-
electric cooking (costing $150 or more), while 
gas cooking typically uses 3 to 5 gigajoules 
(GJ), costing $60 to $250 depending on 
usage and gas price. Many homes use a gas 
cooktop and electric oven. Most homes also 
have several benchtop cooking units such as 
microwave ovens, toasters, electric kettles 
and rice cookers.

Energy use for cooking is particularly an 
issue for households that are off-grid. Many 
off-grid homes use gas for cooking rather than 
electricity (because of the high loads from 
electric cooking appliances), yet this still has a 
greenhouse gas impact, and can be expensive 
when it’s LPG rather than natural gas.

Electric cooking can also be a major 
contributor to evening peak electricity 
demand. As electricity suppliers introduce 
time-of-use pricing or peak demand charges, 
it will be important to manage cooking 
demand. Gas prices are also increasing, while 
LPG is already very expensive.

So energy-efficient cooking and reduction 
of peak energy demand for cooking are 
important. This article looks at these issues.

products, such as coffee makers (see ‘Check 
your coffee machine’), can have surprisingly 
high standby consumption.

A good rule of thumb: if you’re not 
confident an appliance has standby power 
under 1 watt, switch it off at the power point.

Heating up 
Heating things up from room temperature or, 
even more significantly, from below freezing 
point, can constitute a large proportion of 
cooking energy. To heat a kilogram of food on 
a cooktop from room temperature to 100 °C 
requires around 0.85MJ of gas or 0.15 kWh 
of electricity. An empty pot or casserole 
dish weighs from one half to two kilograms. 
Heating up a one kilogram frying pan can 
require a third as much heat as defrosting that 
amount of food. Heating up a pot or frying 
pan without a lid also dramatically increases 
energy costs, as air is heated, then rises to be 
replaced by more cold air: effectively you are 
cooling the pot while trying to heat it.

Boiling off water uses nearly seven times 
as much energy as heating it from room 

Where is energy wasted in cooking?
As with all energy efficiency analysis, standby 
energy use can be an issue. The way you heat 
up (or defrost) food can also affect energy use, 
as does the way you manage cooking post the 
‘heating up’ phase. And then, the appliances 
themselves (such as ovens, grillers etc) all 
have their own efficiencies and optimal usage 
patterns. 

The energy use of kitchen lighting and non-
cooking appliances (fridges and dishwashers) 
should also be considered, but they have been 
well covered elsewhere so won’t be discussed 
here. But, just as an example, lighting a 
kitchen with six halogen lamps for two hours 
a day uses half as much electricity as cooking.

Standby energy 
Luckily, gas cookers no longer have pilot 
lights that cost a lot to run. But many cooking 
appliances use energy when on standby for 
clocks, ‘smart’ features, electronics and in 
some cases keeping components hot, ready 
for action. Standby consumption is declining, 
but older equipment and even some new 

a  The Flare Pan range from Lakeland in the 
UK feature fins to increase the surface 
area of the pot which improves heat 
absorbtion on a gas cooktop by up to 
40%.
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temperature to boiling point: evaporating a 
litre of water when cooking uses around one 
kilowatt-hour of electricity. To minimise this 
waste, use minimum water, put lids on pots, 
and simmer gently instead of boiling. 

See Table 1 for a summary of energy use for 
all these key cooking activities. 

Defrosting
Defrosting food can be energy-intensive. To 
defrost a kilogram of food requires as much 
energy as to heat it up by around 70 °C! 
Defrosting in a microwave oven or using a 
gas or induction cooktop is cheaper than 
defrosting on a standard electric hotplate or 
in an oven, but defrosting in the fridge is by 
far the best strategy. Not only does this save 
defrosting energy, but the ‘coolth’ from the 
defrosting food provides free cooling to cut 
fridge running costs. Cooking frozen food in 
an oven can also double cooking time and 
increase the health risk if the centre of the 
food is inadequately heated. 

Steady state heat losses 
Once the food, its container and the appliance 
are heated, the rate of heat input can be 
reduced, as only the steady state heat losses 
must be replaced. One study measured 
the heat losses from a saucepan with lid 
on at around 70 watts: after adjusting for 
hotplate efficiency, this is around 120 watts of 
electricity—costing around four cents an hour. 
A larger pot or container loses more heat due 
to its larger surface area.

With no lid, running costs can jump by up 
to five times. And, if water is being vigorously 
boiled off, running cost could reach 50 cents 
an hour! That water vapour will recondense 
on kitchen walls, ceiling and windows, adding 
heat to the room initially, but then removing 
heat as it evaporates over time. If this moisture 
reaches other rooms, it can encourage mould 
growth. If you use a rangehood fan to remove 
this water vapour, it will draw large amounts 
of outdoor air into the building, potentially 
adding to heating or cooling energy needs.

Cooking appliances
COOKTOPS
A cooktop’s energy performance depends on 
its design, the energy source, the pot used and 
user management. 

Traditional electric cooktops are slow to 
respond and only part of the heat produced 
actually gets into the pot, due to contact 
resistance and heat losses in other directions: 
claimed efficiency is typically around 60%, 
but heat wasted during cool-down can reduce 
this. Halogen cooktops respond faster. Electric 
induction cooktops are very efficient (over 
80%) and fast-response (even faster than gas), 
as they directly generate heat in the pot base 
itself, but they require magnetic cookware. 

Gas cooking relies on the efficiency of heat 
transfer from the flame to the pot. Typically 
this is estimated to be 35% to 40% efficient. 

Check your coffee machine
Many coffee machines have surprisingly 
high standby power usage: often they 
will keep water hot in uninsulated tanks 
or heat coffee-making components for 
long periods, in case you want another 
coffee. Choice magazine has tested coffee 
makers and found some use up to 30 
watts on standby and other research has 
estimated up to 340 kWh/year if left on 
all the time—that’s more than an efficient 
fridge! The most efficient coffee maker 
available in Europe uses 35 kWh/year, 
compared with a ‘standard’ product 
using 194 kWh (http://bit.ly/toptenCM).

“Choice magazine has tested coffee makers 
and found some use up to 30 watts on 
standby and other research has estimated 
up to 340 kWh/year if left on all the time—
that’s more than an efficient fridge! “

Gas offers rapid response and is cheaper and 
has a lower climate impact than most non-
GreenPower grid electricity. However, its lower 
efficiency means more heat is dumped into the 
kitchen, and it is a source of indoor air pollution. 

At present, gas cooking on a cooktop is 20% 
to 50% cheaper than conventional electric 
cooking, depending on energy prices and 
cooking practices. Induction cooking can be 
slightly cheaper than gas to 40% more costly. 
If cooking is the only activity using gas, you 
will also pay up to $250 annual fixed supply 
charges, making induction cooking look 
very attractive (see ‘Are we still cooking with 
gas?’, ATA’s economic analysis of gas versus 
electricity for more, p. 32).

From a climate perspective there is 
discussion about the overall impact of gas, 
with increasing numbers of people using 
near zero emission solar electricity or buying 
GreenPower instead. For non-GreenPower 
grid-sourced energy, induction cooktops range 
from similar to gas to 35% higher impact, 
depending on which numbers you use and 
how you cook. Traditional electric cooktops 
can’t compete.

Running burners and elements 
unnecessarily hot also wastes energy. 

Using a pressure cooker on your cooktop 
saves energy in two ways—it has a much 
shorter cooking time and it wastes less energy 
evaporating water. On the other hand, it does 
weigh more, so start-up losses are higher, 
and ongoing losses are higher because of its 
larger surface area. So it’s best to use pressure 
cookers for bulk cooking. 

o  Chart 1. This pie chart (based on a report by the University of Sydney for the Australian Conservation 
Foundation and household energy data from ‘Global Warming—Cool It’, a federal government publication) 
shows the breakdown for greenhouse gas emissions from the food sector. The food system accounts for 
around a quarter of Australia’s total emissions.

Restaurants, dairy, beef 
and ‘other food’ include all 
emissions from supply chain 
up to point of retail sale.

‘ Other food’ includes all other 
food such as vegetables, 
processed foods etc.

‘Car to shops’ calculation 
assumes 8 km/person/week 
at 10 L/100 km. 
 
Lighting calculation assumes 
200 watts of lights for 3 
hours/day.

Restaurants  23%

Dairy  6%

Beef  12%

Other food  44%

Car to shops  2%

Home cooking  3%

Home refrigeration  8%

Home dishwashing  1% Kitchen lighting  1%
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OVENS
When using an oven, a large mass of metal 
must be heated from room temperature to 
around 180 °C. Heating up an electric oven can 
consume as much as 0.5 kWh—more than it 
takes to run the heated oven for an hour. So it 
makes sense to cook several things in an oven 
once it’s hot. A fan-forced oven can usually 
run at a lower temperature, saving energy 
overall despite the fan energy use, as the air 
movement in the oven improves heat transfer 
to the food. It also evens out the temperature, 
so you can cook more things at a time. 

I measured my gas oven using almost 2 MJ 
of gas to heat to 180 °C in about 12 minutes, 
then a similar amount per hour of operation. 
Some information sources suggest oven 
gas usage is higher. Electric ovens can take 
a bit longer than gas to heat up, but use less 
when running. European studies suggest a 
good oven uses about 1 kWh for an hour’s 
operation, including warming up.

A good quality electric oven will consume 
a few hundred watts after it is heated up, so 
it is equivalent to two or three pots on the 
cooktop in terms of energy use; but it may run 
for longer periods, increasing total energy use. 

Gas ovens tend to have higher heat losses, 
as combustion products must be allowed 
to escape. As with cooktops, gas ovens 
are generally cheaper to run with lower 
greenhouse gas emissions than grid electricity.

A lightweight, well-insulated oven will save 
energy. And where the door is insulated and 
triple glazed with heat reflective coatings, it will 
be much cooler—and less of a safety hazard.

It is important to defrost food before oven 
cooking: cooking time can be more than twice 
as long for frozen items.

GRILLERS AND BBQING
Grilling (like BBQing) is a very energy-
intensive way of cooking. A griller can have 
a power draw of up to 3 kW, equivalent to 
an electric fan heater. So toast things in a 
toaster or sandwich maker and use a frypan in 
preference to a griller. Sandwich-type grillers 
use much less energy than open grillers 
because they cook both sides at the same 
time and lose less heat.

BBQs are very inefficient. They have large 
burners, and usually require a significant 
heat-up time. For example, even a small 
two-burner BBQ on high may use up to three 
times as much energy as the built-in griller of 
a stove. And that is already very inefficient! 

MICROWAVE OVENS
Almost all homes now have a microwave 
oven, and it can be a time- and energy-saver. 
Microwaves vibrate the water molecules 
inside food (to a depth of about 25 mm) to 
heat it. So it is useful for fast defrosting and 
reheating, and fast cooking of foods with 
significant water content. A typical microwave 
oven is around 70% efficient. Reheating 
portions of food in it is more efficient than 
using either the cooktop or the oven.

When used in convection mode, a 
microwave oven is quite inefficient if used 
for long periods. This is because they have 
no insulation. In Europe there do seem to 
be moves towards requiring insulation for 
benchtop ovens, so this situation may change.

BENCHTOP APPLIANCES
Benchtop appliances vary widely in their 
operating energy use, and it is very difficult to 
find reliable energy data for them. 

Slow cookers seem to be increasing in 
popularity as they are convenient and 
can produce tender food. They typically 
use 150 watts or more for quite a few 
hours (1.2 kWh over eight hours), so their 
overall consumption may be  similar to a 
conventional oven. If they were insulated, 
it would be a different story. According to 
Choice, multi-cookers use about half as much 
energy as slow cookers when doing the same 
task (a multi-cooker can do some or all of 
steam, saucepan, slow cook, fry or deep fry).

Some benchtop appliances do offer energy 
savings. Small ovens/grillers can cook small 
quantities quickly. Sandwich makers and 
similar ‘sandwich’ grillers can also be very 
efficient, as explained earlier. Cookers that 
use little oil to cook chips, and multi-layer 
steamers also seem capable of saving energy. 
But they would be better with insulation!

A recent paper suggests that modern 

rice cookers are way ahead for cooking rice 
compared to a saucepan on a cooktop or a 
microwave. It seems modern rice cookers have 
sensors that precisely manage power input 
to stop when the rice temperature starts to 
increase—an indication it is cooked. Presoaking 
the rice for an hour or so also shortens the 
cooking time significantly and improves taste. 

Other options
A widely used traditional approach to 
cooking is the ‘haybox’. Food is heated then 
the container is placed in a box lined with 
hay—or insulation as a modern equivalent 
(see, for example, the ‘billyboil’ and DreamPot 
in Products, this issue). This keeps the 
temperature high, so cooking continues. 

Solar cooking is also increasing in popularity, 
particularly in sunny developing countries.

Efforts are being made to improve efficiency 
of existing cookware. A fluted pot has been 
designed to improve heat transfer from gas 
burners (www.gizmag.com/finned-flare-
pan/32945 and www.lakeland.co.uk/19505).

The ‘efficooker’ (bit.ly/efficooker and bit.ly/
efficooker-pdf) is a well-insulated cookpot with 
a resistive element and precision controls built 
into it so that little heat is lost. 

Other options such as steam cooking and 
‘sous vide’ may save energy, but the outcome 
depends on the effectiveness of insulation and 
precision controls.

Effective insulation and reduction of 
mass of cookware are obvious options for 
improvement. Inclusion of the heating 
element within the insulation layer is also 
a way of minimising losses. And precision 
controls and sensors, so heat can be accurately 
managed, will also make a big difference to 
cooking performance and user satisfaction. S

ReNew would like to hear about readers’ 
experiences with energy efficiency in the 
kitchen. See our Reader Competition on p. 31.

Gas Electricity*
MJ (kWh) Cost  

(low)
Cost 

(high)
kWh Cost  

(low)
Cost 

(high)
Heat 1 kg food to 100 °C on a cooktop 0.85 (0.24) 1.7 4.25 0.15 3 8.25
Heat a 1 kg pot to 180 °C (pre-heating pots 
and pans for frying etc)

0.25 (0.06) 0.5 1.25 0.04 0.8 2.2

Heat 1 litre of water to 100 °C on a cooktop 1 (0.27) 2 5 0.16 3.2 8.8
Evaporate 1 litre of water on a cooktop 6.5 (1.8) 13 32.5 1.1 22 60.5
Defrost 1 kg food in microwave n/a n/a n/a 0.15 3 8.25

*Induction cooktop energy use is approximately two-thirds of a typical electric cooktop. All costs in cents.

Table 1. Key cooking activities and the energy and cost involved for different cooking methods.
Assumptions: Gas cooktop efficiency 35%, electric 60%. Electricity cost 20–55 c/kWh. Gas cost 2–5 c/MJ (LPG is high end).  
Assumes heating all items from 20 °C room temperature.



Discount - 10% off all books for orders of two or more.
Please see our all new website: www.caravanandmotorhomebooks.com      

Caravan and Motorhome Books, PO Box 356, Church Point, NSW 2105. Tel: 02 9997 1052

Rewritten in late 2012, this all new book 
explains, in plain English, all aspects of 
designing and installing the electrics in 
every type of RV. In particular, it shows the 
latest breakthrough methods that enable  
batteries to charge deeply and fast.
Normally $42.50 plus $5.50 postage 

This all new third edition provides what 
its title claims. It reveals what RV solar 
really produces, when and where. It shows 
how to assess needed solar and battery 
capacity - and how to design and install 
the complete system.  
Normally $42.50 plus $5.50 postage

This virtually all new second edition 
covers every aspect of understanding, 
designing and installing of stand-alone and 
grid connect home and property solar.  
As with Edition 1 it can and does save 
people thousands of dollars.
Normally $47.50 plus $5.50 postage

What techniques do you use to 
reduce energy use or heat loads 
in your kitchen from cooking? 

Tell us about your experiences, what’s worked 
for you and what hasn’t, and get the chance to 
win a GoalZero portable solar USB charger from 
Laughing Mind AND be published in ReNew.

It could be anything, from experimenting 
with cooking techniques, to appliances or 
monitoring. Email 200 words and pictures by 
20 April 2015 to renew@ata.org.au.

See the prize at store.laughingmind.com/
products/goalzero-guide10-kit

ReNew cooking challenge

WIN

store.laughingmind.com/products/goalzero-guide10-kit
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ATA research
Are we still cooking with gas?
Gas report author Kate Leslie gives the lowdown on the research and its 
findings.

The Alternative Technology Association 
(ATA), has just launched a report that 
considers the economic implications of 
projected retail gas price rises on households, 
and asks whether there are efficient electric 
alternatives that are more cost-effective.

Funded by the Consumer Advocacy Panel, 
the research aims to identify those locations 
and household types that may benefit from a 
switch from gas to efficient electric appliance 
use—or from staying off the gas network in 
the first place (in the case of new homes or 
existing all-electric homes). The research 
also separately analysed the environmental 
impact of these potential switching decisions. 

Much of the emphasis in the gas debate 
to date (which has been largely dominated 
by industry) has been on increasing gas 
production, as opposed to considering 
potential changes in demand. ATA’s research 
asks whether increasing gas production is the 
most cost-effective, efficient and sustainable 
approach.

Gas price rises are already an important 
issue for residential consumers; according 
to the Victorian Council of Social Services, 
“Household gas prices have risen 33 % in 
real terms since 2008–09, largely unnoticed 
because all the attention has been on the more 
rapid growth in electricity prices over the same 
period (53%).” (www.bit.ly/VCOSSGPR) 

Analysts vary on how much gas prices will 
rise over the next 5 to 10 years, but all agree 
that more rises are coming.

So what are the alternatives? 
Gas is typically used in homes for space 
heating, water heating and/or cooking. 
Over the last few years, efficient electric 
alternatives for all these end uses have 

become available. The most cost-effective, 
efficient electric alternatives chosen for the 
research were:

•  heat pump reverse-cycle air conditioners—
for space heating

•  heat pump hot water systems—for water 
heating

•  induction cooktops and efficient electric 
ovens—for cooking.

Scenarios
The research considered the economic case 
for replacing gas appliances with electric 
options in a range of different ‘gas zones’, for 
a range of different house types and under a 
range of different ‘replacement cases’.

Replacement cases include whether or 
not the house is currently gas connected, 
the number and type of gas appliances 
to be switched, and whether existing gas 

appliances are close to the end of their life (i.e. 
due to be replaced within five years).

Figure 1 shows the 26 gas pricing zones 
modelled. The variety of zones meant that the 
research could take into account the different  
gas prices and pricing structures that exist 
across locations, as well as the different space/
water heating end-use needs by climate zone; 
Table 1 shows the heating load assumed per 
climate location.

The research also modelled six different 
household types, ranging from small to large 
existing homes (all assumed to have R2.5 
ceiling insulation), a typical public housing 
home (taking into account relevant energy 
concessions), and a new 6 Star home (see 
Table 2). This enabled analysis of households 
with different space and water heating 
requirements as well as cooking energy use.

1 x SA

2 x QLD

8 x NSW

1 x ACT

1 x TAS

13 x VIC

a  Figure 1. The 26 gas pricing zones 
that were modelled for the study.
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The effect of gas prices
The modelling results were not particularly 
sensitive to retail gas price trajectories of 
between +5% and +50% from today (in real 
terms). The research found that the impact 
of that range of future gas prices on any 
individual economic case isn’t as significant 
as the relative cost of gas versus electricity in 
each gas pricing zone; and the relative energy 
use of gas versus electric appliances.

The report notes, “In only a small number 
of gas zones and for a small number of 
household scenarios/replacement cases does 
the economic proposition for switching fuels 
change from negative to positive over 10 years 
on the basis of different gas price trajectories.”

In the majority of Victorian gas zones, 
where switching was often uneconomic, 
consumption charges for gas are approximately 
a fifth of the price of electricity charges on an 
equivalent energy basis. In parts of NSW and 
Queensland, where a significant number of 
economic switching cases were found, gas 
prices are higher relative to electricity prices—
up to around half the cost of electricity.

Findings
For new homes, and for existing homes that 
don’t currently have gas, the research found 
a strong and consistent result: in all gas and 
climate zones across the five states and one 
territory modelled, it is more cost-effective to 
go all-electric than to connect to gas. This holds 
as long as efficient electric appliances are able 
to be used (acknowledging the fact that space 
or building configuration constraints, such as 
in apartments, may mean that efficient electric 
appliances can’t be installed).

For existing homes already connected to 
gas, the situation is more complex. Whether 
it’s cost-effective to switch from gas to 
electric appliances depends on a range of 
factors including the age of the appliance, 
the climate zone, whether it’s the last gas 
appliance (so replacing it means the customer 
can disconnect from gas and avoid the fixed 
service charge, in the order of $250 to $300 
per year) and whether the customer is on 
mains or more expensive bottled gas.

Tariffs also come into the equation, 
including the ratio of gas to electricity prices, 
and the fact that many customers are on a 
declining block tariff—meaning that higher gas 
usage is, in effect, rewarded by lower prices.

Specific appliances and climate zones
For existing homes connected to gas, 
there were some clear findings for specific 
appliances and climate zones. 

Of the three end uses modelled, space 
heating was consistently the most cost-

effective to switch from gas to efficient electric.
In warmer climate regions (including 

SA, Queensland and some parts of NSW), 
switching all gas appliances to efficient 
electric ones and disconnecting from the gas 
network offers better economic returns than 
in cooler climates—partly due to the improved 
performance of heat pump systems in warmer 
climates, and also partly to the correlation 
with higher gas prices in those regions.

Heat pump hot water systems were found 
to be more cost-effective than gas hot water 
systems where gas prices are relatively high 
compared to electricity prices; or where 
the climate is warmer (and so the systems 
perform more efficiently). Gas hot water 
systems are more cost-effective in most other 
locations. 

Switching from gas to an induction cooktop 
and electric oven was found to be cost-
effective when combined with disconnecting 
from the gas network (and thus avoiding the 
gas fixed charge).

Climate Type City Scenario 1–5: Existing 
housing

Scenario 6:  
New build, 6 Star

Balanced moderate demand Adelaide 112.8 56.8
Balanced moderate demand Sydney 78.3 35.9
Heating dominated Tullamarine 268.8 197.0
Heating dominated Melbourne 242.4 114.0
Heating dominated high demand Canberra 321.0 165.0
Heating dominated high demand Orange 438.4 219.0
Low demand Brisbane 38.9 15.2

o Table 1: Heating load by climate location and housing type (MJ/m2/annum).

Scenario 1:  
Reference home

Scenario 2: 
Small home

Scenario 3: 
Large home

Scenario 4: 
Public housing

Scenario 5: 
LPG home

Scenario 6: 
New build

Typical of current 
housing stock

Typical small detached/
semi-detached

Typical 10+ year old Concession eligible 6 Star build

Gas usage Medium Small High Medium Medium High

Gas services BAU* case 
natural gas

All electric BAU case 
natural gas

All electric BAU case 
natural gas

All electric BAU case 
natural gas

All electric BAU case 
LPG

Mainly 
electric

Gas option All electric

Space heating Ducted 
gas, replace 
furnace. 
Sized to 
house

Multiple 
reverse-
cycle air 
cons sized 
to house

Ducted 
gas, replace 
furnace. 
Sized to 
house

Multiple 
reverse-
cycle air 
cons sized 
to house

Ducted 
gas, replace 
furnace. 
Sized to 
house

Multiple 
reverse-
cycle air 
cons sized 
to house

Two flued 
gas wall 
heaters. 
Sized to 
rooms

Two 
reverse-
cycle air 
cons sized 
to rooms

LPG heater 
for living 
room

Reverse-
cycle air 
con sized to 
room

Ducted gas 
sized to 
house

Multiple 
reverse-
cycle air 
cons sized 
to house

Hot water Gas storage, 
high 
efficiency 
medium-
sized unit

Medium-
sized heat 
pump

High 
efficiency 
instant gas

Small heat 
pump

Gas storage, 
large high 
efficiency 
unit

Large heat 
pump

High 
efficiency 
instant gas

Medium-
sized heat 
pump

Medium-
sized high 
efficiency 
LPG instant

Medium-
sized heat 
pump

Gas storage, 
large high 
efficiency 
unit

Large heat 
pump

Cooking Gas oven, 
cooktop 
500 MJ/Qtr

Electric 
oven, 
induction 
cooktop

Gas oven, 
cooktop 
250 MJ/Qtr

Electric 
oven, 
induction 
cooktop

Gas oven, 
cooktop 
750 MJ/Qtr

Electric 
oven, 
induction 
cooktop

Gas oven, 
cooktop 
500 MJ/Qtr

Electric 
oven, 
induction 
cooktop

LPG oven, 
cooktop 
500 MJ/Qtr

No change Gas oven, 
cooktop 
750 MJ/Qtr

Electric 
oven, 
induction 
cooktop

o  Table 2. Six different scenarios were modelled, covering typical housing stock, different sizes, concession eligibility and a new build.  * BAU = business-as-usual.
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Methodology overview
Developing a methodology to model energy 
use for both gas and electric appliances 
across different locations was one of the 
major challenges for this research. The 
modelled energy loads had to provide the 
same level of service, whether delivered by 
gas or electric. Ten-year whole-of-system 
costs were calculated, including upfront, 
maintenance and energy usage costs. The 
assumptions are fully detailed in the report’s 
appendices, but the major ones were as 
follows:

Space heating. Heating loads were taken 
from Zero Carbon Australia Buildings Plan 
2013 for the different housing types and 
climate zones (as per Table 1). For electric 
RCACs, COPs (coefficient of performance: 
ratio of heating provided to electricity used) 

of 4.0–4.5 were assumed, discounted 0.5 
for cooler climates. Capital expenditure was 
discounted in warmer climate zones given 
RCAC's cooling capacity. For gas, losses from 
furnace and ducting were included where 
applicable, along with fan energy for heating 
hours, varying by climate.

Hot water. Energy use of hot water 
systems has an Australian Standard; for heat 
pumps, usage data was published by Pitt 
and Sherry in 2012 and for gas hot water by 
Energy Consult in 2009.

Cooking. Evidence suggests the average 
household uses 500 MJ each quarter for 
cooking. ATA assumed 60% is used by the 
cooktop and 40% by the oven. Efficiency at 
the point of use was researched and input 
energy determined. 

Household scenario Reference home Small home Large home Public housing LPG home New  build

Switching a gas appliance, within 5 years of end of life, staying on gas network
Space heating $2,173 $2,097 $1,812 $2,241 $2,188 $2,397
Hot water $95 -$524 $282 -$81 $1,820 $862
Cooking -$161 -$104 -$330 -$103 n/a -$330

Switching a gas appliance, not within 5 years of end of life, staying on gas network
Space heating -$627 -$103 -$1,588 -$759 $688 n/a
Hot water -$1,405 -$1,724 -$1,518 -$1,281 $620 n/a
Cooking -$1,961 -$1,904 -$2,130 -$1,903 n/a n/a

Switching one gas appliance, of any age, disconnecting from gas network
Space heating $2,883 $2,546 $2,422 $1,786 n/a n/a
Hot water $2,032 $925 $2,603 $1,304 n/a n/a
Cooking $533 $517 $549 $201 n/a n/a

Switching two gas appliances, at least one is within 5 years of end of life, disconnecting from gas network
Space heating + cooking $3,833 $2,879 $3,988 $2,984 n/a n/a
Hot water+ cooking $1,681 $258 $2,569 $702 n/a n/a

New & existing homes, not currently gas connected, choosing efficient electric instead of gas* 
All heating + cooking $7,974 $6,025 $8,729 $6,492 $6,903 $9,192

All gas appliances switched: one is within 5 years of end of asset life, avoiding $2000 upfront replacement costs
All heating + cooking $1,554 $955 $958 $172 $3,953 $1,053

o  Table 3. An example table of results showing cost/benefit for different replacement cases. This is for the Mildura pricing zone in Victoria (gas from Envestra Mildura, 
electricity from Powercor), with a climate zone of balanced moderate demand. 

* Assumes full capital expenditure on both electric and gas sides.
█   A positive net present value (NPV) with a payback time of 5 years or less. Definitely choose efficient electric over gas: any extra upfront cost will be recouped through savings within 5 years.
█   A positive NPV with a payback time of between 6 and 10 years. Consider choosing efficient electric over gas: any extra upfront cost will be recouped through savings within 10 years.
█   A negative NPV over 10 years. Choosing electricity over gas is unlikely to save any money: any extra upfront cost will not be recouped within 10 years.

An example zone
Table 3 shows the results for one gas zone, the 
Mildura gas zone in Victoria. 

o  The report asked the question: given that efficient 
electric appliances, such as induction cooktops, 
are now available, what does that mean for the 
economics and greenhouse gas emissions of gas 
versus electricity use.
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g  These graphs show 
estimated greenhouse 
gas emissions (in 
tonnes per annum 
of carbon dioxide 
equivalent) for space 
heating, water heating 
and cooking for the 
reference home in each 
capital city.

A positive result for emissions
Although the research was primarily 
concerned with economics, the ATA 
considered it was also important to determine 
the greenhouse gas impact of switching from 
gas to electric appliances. The findings were 
mostly positive: homes using natural gas for 
all three end uses will reduce emissions if they 
switch entirely to efficient electric appliances, 
regardless of home type or location. 

Taken individually, switching to electric 
space heating has the clearest positive impact 
especially for the colder locations. Results 
for hot water are less clear—switching from 
gas storage to heat pump hot water systems 
may result in slightly higher emissions in ACT 
and Melbourne. Efficient electric cooking 
increases greenhouse gas emissions in all 
locations except Tasmania.  However cooking 
emissions are very small compared to the 
other uses.

These estimates are influenced by the 
cleanliness of generation in your state’s 
electricity grid. Victoria’s continued reliance 
on brown coal results in high emissions, while 
Tasmania and South Australia’s emissions 
are lower thanks to their use of hydroelectric 
and wind generation respectively. Future 
increases in grid-connected renewable energy 
(including rooftop solar) will make electric 
appliances cleaner to run. Households also 
have the option to offset their emissions, 
for example via ATA’s Community Climate 
Chest or a GreenPower plan from their energy 
retailer.

Data on the climate impact of natural 
gas is scarce. In addition to the carbon 
dioxide emitted when gas is burned in the 
appliance, some natural gas leaks unburnt 
into the atmosphere from wells, pipelines 
etc. Even though these 'fugitive' emissions 
are small, unburnt natural gas has a potent 
greenhouse effect. In the absence of reliable 
Australian data, we have assumed a level of 
fugitive emissions accounting for 40% of the 
overall climate impact of natural gas, based 
on international studies. Future escalation 
of coal seam gas extraction in Australia has 
the potential to increase greenhouse gas 
emissions, which would further improve the 
case for efficient electric appliances.

Conclusion
The research shows that households should 
no longer assume that natural gas is the 
cheapest or lowest emission fuel for space 
heating, water heating and cooking. This is a 
significant change to the last three decades of 
consumer, industry and government thinking 
regarding mains gas.

For virtually all new homes, efficient 
electric will be the most cost-effective choice. 

Existing dual-fuel homes will need to 
carefully weigh their options. It requires a case-

Cooking 556

Hot water 5828

Heating 12,972

Cooking 278

Hot water 1472

Heating 1429

d  Figure 2. Energy usage for the reference home 
in Richmond, Melbourne, in kilowatt-hours per 
annum for gas versus efficient electric appliances. 

Gas appliances: 19,356 kWh pa Efficient electric appliances: 3179 kWh pa

by-case analysis depending on many factors—
however, the ATA report provides an excellent 
guide for consumers to undertake this analysis 
for their specific situation. Dig into the full 
report to find the results that apply to you. S

The research was conducted by ReNew's 
publisher, the Alternative Technology 
Association, and funded by the Consumer 
Advocacy Panel. The full report is available at 
www.ata.org.au.
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Food vs fuel
Ethics and sustainability
Does biofuel production contribute to global food shortage and hunger, or not? 
Dr Seona Candy steps us through the pros, cons and complexities of using food 
crops for biofuels.

IN A recent edition of ReNew (ReNew 127), an 
article describing the use of grain as fuel for 
wood pellet stoves was published. It inspired 
some opposing comments regarding the use 
of food for fuel. Although I can’t comment 
directly on this particular case of burning 
grain for space heating, I can perhaps provide 
some insight into the complexity, ethics and 
sustainability of the wider debate. 

The ‘food vs fuel’ debate, as it is commonly 
known, is mainly concerned with first-
generation liquid biofuels. These biofuels are 
derived from various agricultural crops that 
can also be used for food and feed, and have 
been developed primarily for transport uses. 
This is the case because there are already 
considered to be sufficient renewable energy 
options available to provide stationary energy.

The central argument in the ‘food vs 

fuel’ ethical debate is about whether the 
development (or not) of biofuels will cause 
people to go hungry. Critics of biofuels 
argue that diverting food crops to biofuel 
production will increase food prices and 
cause hunger, particularly among the global 
poor. Advocates of biofuels argue that their 
development will help mitigate climate 
change, and its potential future impacts 
on agriculture and food production, thus 
avoiding hunger for everyone (the global poor 
included) in the longer term.

The first of these two arguments seems fairly 
straightforward. Indeed, biofuel development 
in the early 2000s did precede significant 
rises in the prices of staple crops, causing the 
2007/08 global food crisis and food riots in 
many countries. But it is not safe to assume that 
biofuels alone caused food prices to rise or that 

the impacts of rising food prices were negative 
for all groups who make up the global poor. 

According to a report1 from the 
International Food Policy Research Institute, 
the 2007/08 food crisis was primarily driven 
by a combination of rising oil prices, a greater 
demand for biofuels and trade shocks in the 
food market.

Rising oil prices led to increased costs of 
cereal production, as conventional agriculture 
is an energy-intensive enterprise. Higher 
energy prices increased the demand for 
biofuels, which became more competitively 
priced when compared with oil. At the same 
time, cereal demand increased from oil-
producing countries and weather shocks 
reduced the supply of some grains, increasing 
prices further. This led to a ban on exports 
by producers and panic buying by importers, 
which only increased prices yet again.

These increased prices led to food riots in 
developing countries. As Thompson2 argues, 
though, increased food prices negatively impact 
mainly the urban poor, who must purchase 
their food. For the rural poor, however, who 
produce and sell their food, rising food prices 
could be an advantage. It would increase their 
income and ability to buy food that they don’t 
grow themselves. Since the rural poor make up 
around 80% of the global poor, fewer people 
may in fact go hungry due to rising food prices. 

In reality, corruption, weak land tenure, 
land grabbing and increasing numbers of 
landless rural poor in developing countries 
may mean that the benefits of increased food 
prices often don’t end up with those who 
are growing the food. These problems relate 
to issues with food sovereignty and major 
inequities in the distribution of power in our 

o  Biofuels are generally made from crops high in sugar (e.g. cane), starch (e.g. corn, wheat) or oils (e.g. canola); 
these are also human food staples. 
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and subsequent production of emissions 
contributing to climate change, that may 
leave future generations hungry not only in 
other countries, but in our own as well. 

So, it’s probably okay to burn some grain 
to heat your house to keep yourself warm 
in winter. But perhaps we should consider 
donating the money we would otherwise spend 
on other, less necessary, luxuries to a rural 
development program in a developing country. 
It’s not perfect, but it’s possibly more fair, ethical 
and, most probably, more sustainable. S  

Dr Seona Candy is a research fellow in the area 
of sustainable food systems at the Victorian 
Eco-Innovation Lab, University of Melbourne.
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global food system. Biofuel development 
does not cause this necessarily, but, rather, 
this context allows for the potentially 
unethical diversion of crops for fuel for some 
at the expense of food for many. 

The argument supporting the development 
of biofuels is also not without complexity. At 
the outset, plant-based fuels are presented as 
a means to mitigate harmful climate-related 
effects of fossil fuels. Since plant growth 
removes CO2 from the atmosphere, it is 
argued that any CO2 produced from burning 
plant-based fuels has already been mitigated, 
and will not contribute to climate change. 

Despite these benefits, studies have revealed 
that different biofuels can vary widely in 
their greenhouse gas (GHG) balances when 
compared with fossil fuels. According to a 
report from the Nuffield Council on Bioethics3, 
some crops can even generate more GHGs 
depending on the methods used to produce 
the feedstock and the fuel. 

Conventional agriculture is very GHG-
intensive, with emissions generated from 
the production and application of fertilisers, 
pesticides and fuel used in farming, and from 
land-use change when carbon stored in forests 

or grasslands is released from the soil during 
land conversion to crop production. Further 
emissions are generated during chemical 
processing, transport and distribution, making 
some biofuels net losers from the standpoint 
of GHG mitigation. Since increased emissions 
contribute to climate change and reduced food 
production, this could mean that more people 
go hungry, not fewer.

So the ethical arguments both for and 
against the development of biofuels are 
complex and flawed, and possibly do more to 
highlight the problems with the global food 
system than clarifying the best ethical choice. 

When considering whether or not we 
should use food for fuel, the clearest, yet 
most radical, argument has been made by 
Peter Singer4, 

5 in his influential analyses of 
hunger as a moral problem. Singer argues 
that it is ethically problematic to place 
any consumption activity of lower moral 
significance above feeding the poor. 

This not only applies to burning ethanol 
or investing in new biofuel technology, but 
to almost any luxuries we take for granted in 
affluent societies. It can also be stretched to a 
long-term view of general over-consumption 

mailto:ultimate@virginbroadband.com.au
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Light Up Timor-Leste 
Extreme gifting
It’s not just about providing solar lighting—the Light Up tours provide training 
for local technicians and could help start up a solar industry in Timor-Leste. 
Dave Carlos from Timor Adventures describes the company’s latest tour.

OVER the years, many of us have taken to 
gifting a goat, a fuel-efficient stove or even a 
mozzie net to someone who needs it. While 
these gifts bring much-needed resources, 
sometimes I get to thinking about the details: 
Where does the recipient of the goat live? 
How will the goat get to them? What did the 
recipient do with the goat? 

The Light Up Timor-Leste tours are a hands-
on approach to answering such questions. You 
travel to Timor-Leste, pick up a solar lighting 
system, go to a village, take the system to 
someone’s home, meet them, put the system 
in, flick on the lights and the questions are 
answered. This is what I call ‘extreme gifting’.

Timor Adventures is a small Timorese tour 
company. Our professional background is in 
community development, and we created 
Timor Adventures as a means to improve 
economic development in the outlying areas 
of the country. 

Many people who came on our tours 
expressed a desire to do something practical 
and sustainable to support this new nation. 
In response, we approached the Alternative 
Technology Association (ATA, ReNew’s 
publisher) with the idea of doing what have 
become known as the ‘Light Up’ tours. 

The model is simple: we provide all the on-
ground logistics and liaison with the villages, 
the people who come on the tours donate 
the funds to purchase the equipment, and 
the ATA along with its local training partner 
CNEFP Tibar provide the hardware and 
technical skills. 

In 2013, we installed solar systems in two 
schools, one on the far side of Atauro Island 
and the other in the mountains outside of 
Baguia. This year, we installed systems with a o The systems and cabling were pre-prepared for rapid installation.

solar panel and three lights in 20 homes in the 
villages of Buibela and Lena, in the Baguia area.

From concept to installation
Moving from the concept to installing the 
solar systems involves a few steps. 

Finding the right villages: Many villages in 
Timor-Leste are now, or soon will be, on the 
recently completed power grid. We decided 
to find villages that are not connected and are 
never likely to be.

Making sure it is truly sustainable: To ensure 
the systems are maintained and the batteries 
can be replaced when needed, it is important 

that there is a small, regular contribution of 
funds from the recipients of the systems. 
Equally importantly, these funds need to be 
held and managed by a respected person in 
the community.

Finding people who want to participate in 
the tour: The idea doesn’t work unless there 
are people who want to participate and are 
willing to donate the necessary funds. The 
10 people who came on our most recent tour 
were a wonderful and adventurous bunch. Of 
them, Roz and Paul came on the first Light Up 
Baguia tour, Helen toured with us a couple 
of years ago and has also ridden around the 
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The story does not end there
I think all of us on the tour grasped both the 
significance of what we had achieved together 
and the planning and effort that was required 
to do it. It was great that there were now solar 
lights in 20 homes, but our attention quickly 
moved to sustainability—how to keep the 
lights on. 

There are three kinds of activities to 
support this: a technician will visit in the 
next six months to see how the equipment 
is performing, local people will be trained to 
do basic troubleshooting, and a system has 
been put in place to contact the technicians 
to repair or replace the equipment when 
needed. I, like everyone in the group, am 
looking forward to hearing how these steps 
progress. S

If you want to find out more about the work the 
ATA has been doing in Timor-Leste, see  
www.ata.org.au/IPG.  
 
If you think you might be interested in a Light 
Up Timor-Leste tour in 2015 or to find out more 
about Light Up Baguia 2014, please see our 
website: www.timoradventures.com.au.

whole country on a motorcycle and, at 15 
years old, Violetta was our youngest Timor 
Adventurer yet.

Choosing a system and getting the 
equipment: The systems include a 20 W panel, 
three LED lights, a regulator (designed and 
developed by an ATA member) with three light 
switches and two batteries. Other  required 
equipment is a box for the batteries, plywood 
to mount the regulator on, wire to fix the solar 
panel to the roof, and cables and connectors 
to wire everything up. The major challenge in 
Timor-Leste is time; some parts needed to be 
shipped from Australia, taking three to four 
months, depending on the shipping schedule.

Learning about the system and meeting the 
technicians: We commenced the most recent 
tour with a visit to the CNEFP Tibar training 
college (a bit like a TAFE), just outside Dili. 
There, we met the three local technicians 
who would be leading the installation. This 
was a significant moment, the first time local 
technicians, trained by the ATA, would lead 
the installations on a Light Up tour. We were 
treated to a tour of the training facility, lunch 
and then a briefing about the installation 
process.

Getting there is half the fun: When I hear 
the term ‘remote village’, I have a mental 
picture of the destination, but not the 
journey. The village we were travelling to was 
indeed remote and we had a lot of people 
and equipment to get there: 16 people, three 
4WDs and four motorcycles. 

We first travelled to Baguia and stayed the 
night. Getting to our final destination, the village 
of Buibela, was supposed to take another two 
hours, but, due to weather and the challenges of 
the terrain, it took over four hours. 

When we finally arrived at Buibela, we were 
greeted by the local villagers with a traditional 
welcome and dancing. Their hospitality could 
not have been greater. 

Preparing for the installation: We aimed 
to install a solar system in 20 houses across 
the two villages of Buibela and nearby Lena. 
The villages are spread out in small clusters 
of houses, ranging from a 20-minute to a 
two-hour walk from where we were staying. 
Because of the additional time we had spent 
getting to the village, we only had one day 
to complete all the installations. We started 
stripping wires, cutting plywood and dividing 
up the equipment. People split into three 
groups, each headed by a local technician, 
and set about completing a number of 
installations.

Installing: It was a long but fulfilling day. 
It went something like this: we would go 
to a house where the owner was expecting 
us, conduct the installation and be offered 
coffee and something to eat. At the end of 
the process, the lights would be tested and 
the technician would give the handover 
instructions. 

My most enduring memory is of a woman 
who lived by herself in a small three-room 
house with a dirt floor. When the technician 
was showing her the system he showed her 
one of the lights and its switch. She asked him 
if she could turn it on again. He explained that 
you can turn it on and off whenever you want. 
He then showed her the other switches and 
each light in turn. He then said you can turn 
them all on at once and proceeded to show 
her. “All on at once!” she said.

o The Timor Adventures tour group had a great time while giving something back.o On goes the PV panel.
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Kael Rail
Ultralight solar bike rail project
Being involved with the ATA (ReNew’s publisher) is something that brings great 
variety and enjoyment. A great example of this was a chance phone call with 
Danielle and her seven-year-old daughter Kael. Doug Rolfe explains.

SEVEN-YEAR-OLD Kael had an idea for her 
local school science competition, but working 
out if the idea was realistic was proving a 
problem. After all, where do you go to ask 
about solar-powered trains for transporting 
kids with bikes to school? 

Queensland Rail did their best to help with 
information about their electric rolling stock, 
but the scale of the average locomotive and 
standard carriages was well beyond what Kael 
was thinking of.

Happily, someone put Danielle, Kael’s 
mum, onto the ATA. We quickly saw that 
Kael’s idea had merit and pooled our office 
expertise to help find existing projects 
worldwide. Our local experience with 
Melbourne trams and custom electric vehicles 

also proved helpful.
After some help in understanding the 

rough energy requirements, Kael was able to 
finish her research and complete her project.

Prize-winning
A few weeks later, we got the exciting news—
after receiving a highly commended award 
at Mudgeeraba Creek State School, Kael had 
won first place in the Year 2 and 3 division 
of the Griffith University Gold Coast Schools 
Science Competition in the Environmental 
Action Project section. Of course, Kael was 
most excited by the prize of an iTunes 
voucher:”You can download games!”

This success also meant that Kael’s project 
was automatically entered in the science 

competition run by the Science Teachers 
Association of Queensland. After some 
nervous days, Danielle received word that 
Kael had to attend as she had won a prize.

In the end, Kael’s project won her first 
prize in her division in the Queensland event. 
Mudgeeraba Creek State School won the 
prize for best overall school—they received 
21 prizes from their 31 entries, including the 
Queensland Science Student of the Year!

What gave Kael the idea?
Kael says: “We love our school, which is why 
we travel the extra distance. I have always 
wanted to ride my bike to school. But Mum 
and Dad say it’s too dangerous and there are 
places without bike paths. We do have electric 
trains, but not near us. I like riding my bike 
and I’m getting really fast. At school, we were 
looking at how we use energy in our lives. 
So then I thought of a solar-powered bike 
rail. Solar is free energy from the sun and no 
pollution.”

Danielle, Kael’s mum, says that the local 
roads are a big traffic area during school times. 
Some mornings it can take 40 minutes to do 
what’s usually a seven-minute drive. The high 
concentration of schools in the area means 

“If 30 kids can go on my solar-powered 
bike rail and it can run 8 trips each day, 
that’s 240 kids’ trips per day; 1200 less 
cars trips over a week.”
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that a local public transport option would be 
quite desirable.

Kael says, “We wanted it [the railway] along 
the road, but it would make the road more 
crowded. Then we decided to have it away 
from the traffic.”

Kael worked out a very practical 5 km route 
for the ultralight train that would collect 
students on bikes from a number of schools 
along the way, using existing power and water 
easements behind the local community.

Kael spoke to Nick Abroms, Gold Coast 
Council’s Active Travel Project Officer who 
thought the idea made real sense. He said it 
was clear that people would use it, because it 
would cut down travelling time and be safer. 

Imagine if there were more solar-
powered bike rails
When we asked Kael what she had learnt 
through completing her project, she said: 
“I learnt more about solar power and I also 
learnt about air pollution. The more cars on 
the road, the more air pollution is made.” 

Then she started to talk about the potential 
benefits. Her enthusiasm is quite contagious! 
“If 30 kids can go on my solar-powered bike 
rail and it can run 8 trips each day, that’s 240 
kids’ trips per day; 1200 less cars trips over a 
week. So that’s 48,000 less car trips made in 

Welcome to the Kael Rail
Kael’s solar bike rail specifications:
• Passengers: 30 with bicycles
• Weight: 10–15 tonne
• Motor power: approx 100–150 kW
•  Solar panel array: 8 kW (at stops and 

on carriages)
•  Acceleration: 20 secs to reach 70 km/h 

cruising speed
•  Batteries: lithium iron phosphate 

(LiFePO), 40 kWh 
•  Charging: pantograph to overhead 

catenary, charging at stops/terminus, 
regenerative braking

T  The planned route between Reedy Creek and the 
Mudgeeraba Creek State School.

the school year... amazing. Imagine if there 
were more solar-powered bike rails in other 
areas—how many more car trips would be cut 
down?”

An ultralight rail system powered 
by renewables is a great tool for the 
electrification and expansion of our public 
transport system. Kael’s idea also encourages 
increased compatibility with bicycle 
commuting. By bringing increased transport 
flexibility, high energy efficiency and low 
carbon intensity, ultralight rail is a true 
‘future-proof’ solution for local transport. S

T  Kael’s bike rail carriage design, above, and, right, a similar bicycle rail car in use on the 
Copenhagen rail network. Kael and Danielle looked on the internet to get ideas about how to 
fit bikes in the carriage. They found space-saving designs with the bikes lifted up high, but as 
Kael noted, a lot of people wouldn’t be able to lift a bike up that high. She said, “There is more 
space if I put the bikes on an angle. It is also easier to get the bikes on and off the carriage. I like 
that people can still sit down, especially if kids are on board.”
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Kael is one of our newest ATA members  
(and possibly our youngest). 
 
Resources: 
www.heywhatsthat.com/profiler.html 
Find your State Science Teachers Association 
competition: asta.edu.au/about/stas 
www.carfree.com/pax_trans.html 
Curtin Sustainable Cities project: www.curtin.
edu.au/research/cusp

http://asta.edu.au/about/stas
www.curtin.edu.au/research/cusp
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Who needs fossil fuels? 
Tricks and traps of solar car design
In part 3 of our series on the SolarX car design, Swinburne University’s Clint 
Steele talks to product design engineer Davis Tolley about the challenges and 
the refinements made so far.

OVER the past months, much work has gone 
into refining the body of the SolarX sports 
car. In fact, it could be argued that it has been 
much more than refining. Some dead ends 
have been encountered and the car now looks 
very different to what we showed you in 
previous issues.

So, in this third instalment, we talk with 
one of the engineers involved in the car’s 
design. Davis Tolley is a product design 
engineer, a discipline that combines 
mechanical engineering with industrial 
design. Such engineers, with an ability to 
make products that perform and look good, 
are ideal for this challenging task. 

Davis has been on the team for over a year 
now and has proven his ability when it comes 
to designing highly refined engineering 
systems that still need to capture hearts and 
minds. I asked Davis about the challenges 
faced and what he can share with other EV 
enthusiasts interested in solar.

Q: What are the challenges when designing a 
solar sports car body?
A: By far the biggest challenge is achieving a 
satisfactory balance between aerodynamic 
performance, looks and solar panel alignment. 
Good aerodynamic performance requires 
tapering of the body towards the rear as well 
as enclosed wheel shrouds, and it’s difficult to 
achieve, even without the extra requirements 
of ‘sporty looks’ and solar panels. Sporty cars 
feature exaggerated wheels and chunky rear 
ends, the opposite of aerodynamic. Solar 
panels add to the difficulty even more as they 
must be uniformly aligned, so the top of the car 
must be made as flat as possible. This detracts 
from the look and is often not aerodynamic.

Q: What design targets did you have and how 
do they compare to other cars?
A: The major aerodynamic design target 
was to achieve a CdA (coefficient of drag 
area) of 0.2. A vehicle’s CdA is equal to its 
drag coefficient (Cd) multiplied by its frontal 
area, A. The drag coefficient is a dimensionless 
quantity that is used to quantify the drag or 
resistance of an object in a fluid environment, 
such as air or water. It is calculated using the 
formula 

F
½rv2A  where F is the drag force, r is 

the density of air, v is the speed of the car and 
A is the frontal area of the car. The coefficient 
of drag area provides a method of comparing 
the aerodynamic drag produced by different 
vehicles, independent of speed. The CdA 
of modern passenger cars ranges from 0.47 
(Honda Insight) to 2.5 (Hummer H2), with 
the average car having a CdA of about 0.6 (the 

Tesla Model S is 0.613). The car also had to be 
designed to achieve near zero lift and down 
force, as well as maintaining aerodynamic 
performance in strong crosswinds.

The body also needed to be able to sport 
at least 350 solar cells to achieve acceptable 
endurance and performance.

Q: What’s the key to achieving each of these?
A: I think the key to designing a car body 
like this is to nail the aerodynamics before 
anything else. As a designer you immediately 
want to get out a pen and pad and start 
sketching, but that just doesn’t work for a 
car like this. I’ve learnt that it’s much easier 
to make an aerodynamic car look good than 
to make a good-looking car aerodynamic. To 
meet the CdA target, the car basically became 
a big fat airfoil in disguise.

o Davis investigating how driver position and field of view can be achieved while maintaining good aerodynamics.
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drag is incredibly important. If the car has 
already been built, then it’ll be hard to make 
any major improvements. There are ways to 
make small improvements, however, such 
as enclosing the underside of the car and 
attaching a tapered fairing to the rear.

If I were converting a standard car to a solar 
car, I would start with something like a Honda 
Insight or a Toyota Prius as they both have 
above-average aerodynamic performance. 
Their simple, upward-facing roof shapes 
would make them ideal for solar panel 
mounting as well. S

Clint Steele is a senior lecturer in the Faculty 
of Engineering and Industrial Sciences at 
Swinburne University. The SolarX car is in 
the design refinement stages and the scaled 
prototype is being used to help with this. 
The design team (which includes Swinburne 
University) is currently sourcing sponsorship 
and investment to complete the final stages. 
More info at www.solarxroad.com.

T  Here we can see air streamlines and how air flows around the car. 
The different colours represent different pressure levels.

g This render shows crosswind-generated vortices.

Meeting the solar panel quantity and 
alignment targets required lots of tweaking. 
Every time a change was made to the panel 
layout, the CAD had to be updated and a 
new simulation run (using computation 
fluid dynamics software) to confirm that the 
aerodynamics had not been affected by the 
changes. If they had, then the process was 
repeated again and again until the optimal 
body shape was achieved.

Q: What tools do you use? 
A: CAD and CFD (computational fluid 
dynamics) software have been the most 
beneficial tools used so far. The iterative 
design approach wouldn’t have been 
practical without them, given the time 
and cost associated with building multiple 
scale models and testing them all in a wind 
tunnel—although this will still be done for the 
final design. 

Computational fluid dynamics is a 
simulation system where fluid space around 
an object is broken into small sections within 
a computer simulation. The flow of fluid from 
one section to another is calculated so that 

aerodynamics and other related phenomena 
can be predicted.

Sketching also helps to quickly develop 
and evaluate new performance-improving 
strategies.

Q: What advice would you give to someone 
who wants to add a solar panel to an electric 
car?
A: An effective solar car must be a highly 
integrated and efficient system. Adding 
solar cells to an existing electric car will 
supplement the power required, but the 
resulting vehicle is unlikely to have significant 
(solar alone) range.

When adding solar panels, it’s not just 
about the number of cells, but their alignment 
as well. Solar cell efficiency is significantly 
higher when light strikes perpendicular 
to the solar cell’s surface, meaning that 
panels should be pointing directly upward if 
possible. It’s also important to select a suitable 
power management system to enable the 
solar panel’s output voltage to be efficiently 
stepped down to battery charging voltage.

To improve range, reducing aerodynamic 

g  The final 
car design. 
Compare this 
to the render 
of the previous 
design at right.
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For Sale - 1980 Corolla Electric Car
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Platypus Power
Manufacturers of Micro hydro turbines
• Grid Connect up to 5 kilowatt

• Off grid DC battery charging units

• Off grid Direct 240 volt hydro turbines up to 20kW

Platypus Power has been manufacturing Micro hydro 
turbines in Australia for the past 30 years.

Platypus turbines are built with quality materials 
such as 316 stainless steel, marine grade alloys and 
heavy duty electronics that can stand up to the harsh 
Australian environment.

Email: plapower@westnet.com.au
Web: www.platypuspower.com.au
Ph: 0419 775124

Major distributor for Victron 
Energy offering complete Off 
Grid and Grid backup custom 

and pre wired solutions.

Suppliers, designers and 
CEC Accredited installers of 
the following class leading 

products: Victron, Selectronics, 
Outback, Powerspout and most 

popular brands.

Solar panels, batteries,  
cable, breakers, fuses and 

installation hardware.

Mention you are an ATA member and receive 10% discount off RRP on all Victron products

Factory 20, Baldhill Business Park, 25 Baldhill Road Pakenham Vic 3810 
t: 03 5941 4240  e: info@solaconnections.com.au  w: energyconnections.net.au
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Reducing air conditioner impacts
The state of solar cooling
It’s the holy grail of cooling—using the sun to power your cooling system.  
Mike Dennis from ANU takes us on a tour of where the solar cooling market is 
now and where it’s headed.

MOST Australian homes are now equipped 
with some kind of air conditioner, but their 
rise in popularity over the last decade has 
put substantial pressure on the electricity 
transmission and distribution network—and 
the required investment in ‘poles and wires’ 
has been blamed for recent spikes in retail 
electricity bills. 

Some electricity retailers charge a premium 
for grid electricity drawn during afternoon 
periods when air conditioning may be in 
use, but offer a paltry sum in return for 
photovoltaic power supplied to the grid 
during the same period. One NSW retailer 

charges over 50c/kWh between 2 pm and 
8 pm on weekdays while offering only 
6c/kWh in return for net photovoltaic energy 
exported to the grid.

Water heating and air conditioning are 
usually the two main energy sinks in a 
residence. To some extent, water heating may 
be time-shifted to avoid exposure to peak 
tariffs, but air conditioning load offers less 
flexibility. What can be done about this?

The first consideration, of course, should 
be to try to reduce or eliminate the need 
for active air conditioning. A well-designed 
building with appropriate shading, insulation 

and thermal mass is a good start. Secondly, 
householders should explore opportunities 
for passive air conditioning using prevailing 
breezes and carefully designed cross and 
stack ventilation. ReNew readers will no 
doubt be well aware of this from previous 
articles (for example, see Alan Pears ‘Guilt-free 
cooling’ article in ReNew 122 and ‘Design for a 
changing climate’, p. 58 this issue). 

As a last resort, a householder may decide 
to install an electric air conditioning system. 
These devices are intoxicatingly effective 
in providing comfort with convenience and 
immediacy. The shopfloor price may not be as 
confronting as the first electricity bill, however! 

So, how can householders sidestep peak 
electricity charges and be comfortable in their 
homes at the same time?

Active air conditioning options that 
minimise environmental impact
PV-POWER
The obvious option is to install a photovoltaic 
(PV) system to drive a regular air conditioner 
(see Figure 1). Several companies offer 
packages to do this directly, or it can simply 
mean installing a larger PV system to run 
the whole house (see ‘Solar cooling options 
available now’, p. 50). 

However, electrical supply will be required 
late in the afternoon and into the evening to 
offer proper service during summer cooling 
and winter heating periods. 

It is worth noting that peak summer cooling 
loads often occur late in the afternoon, while 
peak solar is at noon. In winter, peak heating 
loads are in the evening. 

Hence, backup will be required in the form 
of either a grid connection or a local electricity 

T  This trough collector sits on the Charlestown Square Shopping Centre in Newcastle, NSW, as part of a solar 
cooling system installed in 2010; for more info, see p. 50.
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SPECIAL FEATURE: SUSTAINABLE COOLING
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EJECTOR CHILLERS
An alternative heat-driven solar cooling 
technology that has very low capital cost 
is based on the ejector principle (Figure 3). 
This technology is not yet commercially 
available and is being developed at the 
Australian National University2. In a similar 
manner to the sorption systems, a water 
heating collector supplies heat to the ejector 
chiller, which in turn produces cold water for 
distribution in a home. As well as having low 
capital cost, the ejector is maintenance-free 
and overcomes the operational difficulties 
of the sorption systems. Installation of the 
heat-driven chillers involves no on-site 
refrigeration work. Solar-assisted winter 
heating may be provided in reverse-cycle 
heat pump mode and solar hot water is a 
byproduct of the system’s operation. Trials of 
this technology are expected to run over the 
coming summer.

COLD STORAGE
A wildcard technology for reducing exposure 
to peak electricity prices is cold storage. By 
operating an air conditioner of any kind using 
off-peak electricity and storing the cooling 
effect in a cold store, the air conditioner 
may be switched off during periods of peak 
electricity pricing. A reasonably sized tank 
of chilled water would not hold sufficient 
capacity for domestic applications. A phase-
change cold store is required. The cheapest 

storage device. Both of these options come 
at a price. It is likely that future electricity 
storage prices will make this option viable. 
No doubt someone will produce a simple 
Sunulator-type calculator to size the PV 
collector and battery bank for such purposes. 
[Ed note: Adding batteries is planned for the 
next phase of Sunulator development!]

A potential threat to this approach is the 
impending phase-out of the refrigerant 
fluids used in conventional air conditioners. 
Australia has committed to large reductions in 
the deployment of hydrofluorocarbon (HFC) 
refrigerants by 2030. Alternative refrigerants 
have been slow to appear in air conditioners to 
date, but it is likely they are on their way. [Ed 
note: The environmentally benign (low GWP—
global-warming potential —of 1) and energy-
efficient CO2 natural refrigerant is starting to 
appear in hot water heat pumps (e.g. in Sanden 
units), but is yet to appear in domestic space 
heating/cooling heat pumps, possibly due 
to the higher pressures required. However, 
Pioneer has produced air conditioners and 
retrofit units using hydrocarbons, another 
natural refrigerant with a lower GWP than 
most other refrigerants (except CO2) and high 
efficiency. Keep an eye out for forthcoming 
developments in this area.]

SORPTION CHILLERS
An alternative is to use an air conditioner driven 
by solar heat rather than solar electricity. One 

incarnation of a heat-driven air conditioner 
is the sorption chiller (Figure 2). Sorption 
chillers come in two flavours: absorption and 
adsorption. Both of these technologies use 
environmentally friendly refrigerants.

Sorption machines take in solar heat and 
produce cold water that can be used to cool 
a house. They require a large solar collector, 
perhaps 20 m2 of a water heating collector, to 
cool a typical house in summer. Although the 
sorption chiller is not a reverse-cycle machine, 
the large solar heat collector is able to provide 
some degree of winter space heating and a 
high proportion of domestic hot water. 

Absorption chillers require heat in a 
temperature range of 70–95 °C from the 
solar collector. They are unable to operate 
above ambient temperatures of 35 °C, 
unless a cooling tower is used. They are 
not maintenance-free and, moreover, the 
infrastructure required to support absorption 
systems renders them too expensive for 
residential application. Despite several 
decades of intensive research, the price 
and performance of absorption chillers in 
domestic applications remains unattractive. 

Although adsorption and absorption 
cooling kits are available and technically 
feasible, capital cost and payback periods 
are expected to remain out of reach for some 
time to come (at least at a residential scale). 
Interested readers will find useful content in a 
presentation by Jacob1.

T  Figure 1. Conventional electric heat pump circuit. Electricity is used to drive 
the compressor and fans. Refrigerant fluid circulates continuously in an anti-
clockwise direction around the circuit shown. The compressor pushes fluid 
around the circuit, effectively pumping heat from the indoor evaporator to 
the outdoor condenser, thereby removing heat from indoors. Typically, for 
every 1 kWh of electricity consumed by the compressor, 3.5 kWh of heat can be 
pumped from the indoor space.

T  Figure 2. Absorption heat pump circuit. Electricity is only required to drive small pumps 
and fans. In an absorption compressor, an additional carrier fluid circulates within the 
compressor. Refrigerant vapour from the evaporator is absorbed by the carrier fluid 
and then pumped to high pressure using a small solution pump. Refrigerant vapour is 
regenerated using solar heat. The absorption compressor achieves compression with 
little electricity, but requires a lot of solar hot water.  When the sun goes down, the 
compressor stops unless a backup heat source is available.
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and most effective of these would appear to be 
the freezing of water. A holding tank of 300 L 
would suffice for a family home for four to 
six hours of cooling. The Australian National 
University is working on hydrate (warm ice) 
technology to allow water to be frozen and 
thawed at 7–12 °C. These temperatures are 
easily reached by conventional air conditioning 
units, whereas 0 °C is not usually achievable, 
particularly with solar cooling.

SOLAR DESICCANT COOLING
Another option being explored by CSIRO 
is solar desiccant cooling. This approach 
operates by passing air through a desiccant 
wheel to dry the air and make it suitable for 
cooling via an evaporative cooling process 
(thus extending the range of locations where 
evaporative cooling can be used, as it usually 
isn’t effective in places with high humidity). 
Moisture deposited on the desiccant wheel 
is removed by hot air, which is heated using 
solar energy. By drying, or regenerating, 
the desiccant wheel, the dehumidification 
process can continue. CSIRO’s solar desiccant 
air conditioning technology uses heat from 
conventional solar hot water panels to create 
this hot air for regeneration. The system can 
provide space cooling, space heating and 
hot water. It is currently being trialled in 
Townsville in Queensland on several homes.

HEAT PUMPS WITH SOLAR ASSIST
Readers may be aware of some imported heat 
pumps being sold as solar air conditioners. 

These devices belong to a class known as 
multi-function heat pumps. They are usually 
designed to provide solar-assisted winter 
heating and solar-assisted hot water. However, 
they do not provide solar-assisted summer 
cooling and it is misleading to promote these 
devices as solar air conditioners. Typically, 
they are sold with a very small solar collector 
that may or may not be mounted under the 
eaves in the shade. These devices meet the 
Minimum Energy Performance Standard 
(MEPS)3 as unassisted air-conditioners and 
do provide summer cooling, but not with the 
savings in electricity bills offered by proper 
solar cooling. I would like to be proved wrong 
by independent testing.

MEPS and solar cooling
MEPS assessment is based on physical 
testing of a heat pump under controlled 
conditions. This standard, based on AS3812, 
mandates a minimum level of electrical 
efficiency and provides a Star rating for an 
air conditioner. Domestic split system or 
multi-head heat pumps that just comply with 
MEPS requirements will be awarded one or 
two Stars. Market-leading residential heat 
pump air conditioners reach 6 Stars. Solar air 
conditioners powered by PV panels or heat 
would rate at 10 to 15 Stars.

Although the current MEPS standard also 
applies to domestic solar air conditioners, 
a standard specific to solar air conditioners 
has recently been drafted. Australian 
Standard AS5389: ‘Solar cooling and heating 

systems—Calculation of energy consumption’ 
uses software modelling to predict annual 
energy consumption relative to a reference 
air conditioner. For now, this standard only 
includes desiccant systems, but could be 
extended to other solar air conditioning 
technologies. The standard is seen as a 
mechanism to support an incentive program 
in a similar manner to the STC program for 
solar water heaters.

Solar cooling potential?
Solar air conditioning is technically feasible 
but, as you have read, there are pros and 
cons to each of the various options. There are 
around 1200 systems installed worldwide, 
but these are mostly commercial-scale 
demonstration systems and mostly in Europe. 
There are likely to be a number of installations 
in China, but it is difficult to find information 
about them. 

Europe looks to Australia to take the lead 
on solar air conditioning. Coastal Australia 
has a great solar resource, a mild climate and 
an affluent lifestyle widely comforted by air 
conditioners. Alas, we have but nine solar air 
conditioning systems, mainly commercial-
scale sorption demonstration systems.

T  Figure 3. Ejector heat pump circuit. An ejector system combines the advantages of electric and heat-driven 
compressors (the ejector compressor). Electricity is required to drive small pumps, fans and the electric 
compressor, although the electricity consumption of the compressor is greatly reduced compared to 
electric-only compressors. This combined compressor is able to seamlessly switch between solar, solar 
assisted electric and electric-only modes. Since there are two compressors working in series, the system can 
operate in hot climates. 

o  CSIRO is currently trialling a system that extends 
the range of standard evaporative coolers by using 
a desiccant wheel (bottom), housed in a box about 
the size of a large fridge (top).
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Local support for solar air conditioning has 
been provided by the Australian Institute for 
Refrigeration, Air conditioning and Heating 
(AIRAH). AIRAH operates a special technical 
group, and hosts an annual conference, 
dedicated to solar air conditioning4. Group 
members are quite open about sharing their 
experiences. A wealth of publicly available 
information on solar air conditioning, albeit 
with a Eurozone flavour, is also available 
through the International Energy Agency 
Solar Heating and Cooling Program, Tasks 25, 
38, 44 and 48 5–9.

Hopefully, as interest in solar cooling 
grows and R&D continues to explore new 
options, the gap between what is technically 
feasible and domestically viable will reduce 
substantially in the near future. S

Dr Mike Dennis is a senior research fellow with 
the Research School of Engineering at the 
Australian National University. His chief interest 
is in solar air conditioning and hybrid residential 
solar thermal solutions. 
For more information on solar cooling, see 
references and useful books, below. 
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Operation Pros Cons

Current options

PV-powered air 
conditioners 
(heat pumps or 
evaporative)

Direct PV power or as 
part of whole-house 
electricity 

Instant comfort when 
you want it
Capital cost relatively 
low

Peak summer usage = late 
afternoon but peak PV 
production = noon, therefore 
grid/battery backup required; 
backup system capital cost 
relatively high, as are operating 
costs
For heat pumps, phase-out of 
refrigerants by 2030; future 
refrigerants uncertain

Sorption chillers Driven by solar heat 
rather than electricity

Use environmentally 
friendly refrigerants
Can provide some 
winter heating and most 
domestic hot water

Large (20 m2) solar collector 
required
Can’t operate in ambient temps 
> 35 °C without cooling tower
Infrastructure too expensive for 
domestic use

Heat pumps with 
solar assist

Multi-function heat 
pump with solar 
collector

Do provide some 
summer cooling

Promoted as, but not actually, 
solar coolers
No savings in electricity bills 
compared with proper solar 
coolers

Future options

Ejector chillers Heat-driven cooling Low capital cost
Installation doesn’t 
require onsite 
refrigeration work
Maintenance-free
Also provides winter 
heating and hot water

Not yet commercially available; 
ANU trialling this summer 

Cold storage Cooling from air 
conditioner operating 
during off-peak is stored 
for use in peak periods

300 L frozen water 
storage tank can provide 
4–6 hours home cooling 
ANU currently 
working on ‘warm ice’ 
technology that could 
freeze and thaw water 
at 7–12 °C

Needs chilled water storage 
(from conventional air 
con) tank larger than most 
residences could support
Alternatively, can use frozen 
water but 0 °C not achievable 
with conventional air con unit 

Solar dessicant 
cooling

Air passes through 
desiccant wheel to 
dry air suitable for 
evaporative cooling

Extends range of 
locations where 
evaporative cooling 
can be used i.e. humid 
regions
Uses conventional solar 
hot water panels
Can provide cooling, 
heating and hot water

Not yet commercially available; 
Currently being trialled by 
CSIRO

o  The state of things in solar cooling—summary.

Useful books on solar cooling
Solar Cooling, The Earthscan Expert Guide to Solar 
Cooling Systems, Kohlenbach P, Jakob U, Routledge 
Earthscan series, 2014.

This recent publication is an excellent companion 
for the system designer or consultant. Packed 
with technology overviews, case studies, practical 
advice and financial analysis, this would be one 
of the most useful books on the subject. See 
www.solem-consulting.com. To purchase: www.
routledge.com/books/details/9780415639750

Low Energy Cooling for Sustainable Buildings, 
Eicker U, second edition, Wiley 2009.

This book covers building design, passive cooling, 
geothermal cooling and heat-driven cooling. The 
book relies heavily on computer simulation but 
offers a number of case studies. The author is one 
of the most respected experts in modelling of solar 
cooling systems. The book is heavily European-
centric and does not cover photovoltaic cooling 
systems. It is suited to engineers and consultants.

Solar Cooling Handbook, Henning H-M, Motta M, 
Mugnier D, third edition, AMBRA 2013.

This book is based on the findings of the IEA 
Solar Heating and Cooling Program. It is similar 
to the book by Kohlenbach but broader and more 
theoretical. Nevertheless, there are plenty of case 
studies and lots of crunchy engineering to keep 
consultants amused for hours.  
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Solar cooling options available to households now
by Lance Turner
Solar cooling is perfectly achievable for 
homes and businesses using off-the-shelf 
technology. The simplest system, and the 
lowest cost to install, uses high-efficiency 
heat pumps (reverse-cycle air conditioners), 
which can have EERs (energy efficiency 
ratios) of up to 5.7 for the smaller models, 
combined with a grid-interactive solar power 
system. By running the heat pumps during 
the day, when the solar system is producing 
the most electricity, the heat pumps are, 
effectively, completely solar powered.

There are other cooling system types that 
can also be run directly from solar-generated 
electricity, with evaporative cooling systems 
being the most common. However, most 
common evaporative coolers use a simple 
system of passing air through wet filter 
pads, known as direct cooling. While this 
does cool the air somewhat, it also increases 
the humidity of the air, something often 
undesirable in hot weather.

Other options in the pipeline
An alternative system, the Climate Wizard 
(a domestic model will be available in 12 to 
18 months), is an indirect evaporative cooler 
that uses a counter-flow heat exchanger to 
cool the air without adding moisture. The 
system uses a heat exchanger, which has 
both dry and wet channels isolated from 
each other, to keep the evaporating water 
and the airflow into the house separate. Air 
passes through the dry channels in the heat 
exchanger, while some of that air passes 
back through the heat exchanger via the 
wet channels, where evaporative cooling 

removes heat. This cools the air in the dry 
channels without adding moisture. The 
dry air then flows into the home, while 
the moist air is expelled outside. Seeley 
International, the supplier of the system, 
claims that this system results in cooler 
and drier air entering the home compared 
to a conventional evaporative cooler, and 
can provide cooling performance similar 
to a heat pump air conditioner, with lower 
energy use.

While not common in Australia, there is a 
combined solar heating and cooling system 
known as a Combi+ system. It uses a solar 
‘combi’ system (which uses solar thermal 
collectors, backed up by another heat source, 
to provide both space heating and hot water) 
combined with a sorption chiller for summer 
cooling. Combi systems are common in 
countries such as Austria, Switzerland, 
Denmark, Sweden and Norway, although 
Combi+ systems are less so, due to the lower 
cooling requirements in much of Europe.

PV-powered economics
CSIRO has recently conducted research 
into the economics of PV-powered air 
conditioners. As presented at All Energy 
Expo 2014, their provisional results 
demonstrate that using PV to power the 
whole house, including the air conditioner, 
has a much better return on investment 
than using the PV to power only the cooling 
system. Systems with batteries could 
become cost-effective as battery prices 
decrease. The research is being published 
soon; watch out for it on their website.

Commercial-scale solar cooling 
The situation for commercial-scale solar 
cooling is somewhat different to the 
domestic situation because the solar 
chiller is usually installed as one of several 
chillers in a commercial setting, and 
has priority operation. There are several 
absorption chiller systems operating 
in Australia, including on the Echuca 
Hospital (see ReNew 126) and on a movie 
theatre in Newcastle (described below).

Case study: Absorption chiller on a 
movie theatre in Newcastle
Built in 2010, the system cools a movie 
theatre in the Charlestown Square 
Shopping Centre in Newcastle, NSW.
The system consists of 12 PolyTrough 1200 
parabolic trough collectors, manufactured 
in Australia by NEP Solar, which deliver 
heat via pressurised hot water at 180 °C. 
The troughs reflect heat onto a central 
glass-encased collector pipe running down 
the focal point of each trough, through 
which water flows. There’s a small 2000 L 
hot water store to buffer solar collector 
output temperature variation.

The heat powers a 233 kW absorption 
chiller (pictured below) providing pre-
chilled water for electric chillers, with the 
solar chiller having priority operation. It 
is designed to do peak shaving, offsetting 
electricity from the grid during peak 
times. The result is a saving of 77,000 kWh 
electricity per annum, mainly peak load. 
Total project cost was about $1,000,000.
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T  Here you can see the differences 
between regular solar thermal, a Solar 
Combi and a Combi+ system.
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Pre-cooling your home
Good idea or not?
Does running your air conditioner to pre-cool your home make environmental 
or economic sense? Andrew Reddaway, energy analyst at the ATA (ReNew’s 
publisher), examines the issue—with a little help from Sunulator.

IF YOU’RE out during the day and have an air 
conditioner (AC), you’ve probably considered 
running it on a timer so that the house is 
cool when you come home in the evening. 
Compared to turning it on when you get 
home, pre-cooling will:

• provide more comfort
•  use more energy, as the AC will be running 

longer
• emit more greenhouse gases
•  reduce demand on the grid at peak times; 

this helps reduce future bills for everyone 
by delaying grid upgrades.

But could pre-cooling reduce your bills?
Based on an analysis of a hypothetical house 
in Sydney, we found that you might save 
some money if all the following conditions 
apply:

• You have a grid-connect solar system.
•  Your AC is not too big compared to your 

solar system.
•  You have high grid consumption tariffs 

during the evening and a low feed-in tariff.
•  Your AC can keep the house cool using 

only 20% of its maximum cooling capacity.
Your AC’s energy consumption depends 

on how well your house is sealed, shaded 
and insulated. It also depends on the AC’s 
efficiency, including how well it was installed. 
For example, ducted AC systems with thin 
duct insulation tend to perform poorly in hot 
weather. Take note of how your AC cycles 
on and off on a hot day. If it needs to run 
more than 20% of the time, pre-cooling will 
probably not save you money.

Other situations
If you’re off-grid and have daytime electricity 
going to waste, go ahead and pre-cool! 

Daytime loads are gentler on your batteries 
than evening loads.

If you are using grid electricity and have no 
solar system, pre-cooling will be unlikely to 
save you money, unless the difference in grid 
tariff between afternoon and evening is larger 
than around 30c/kWh.

Other locations
Locations in the western part of each time 
zone have an advantage, since the sun sets 
later. For example, the sun sets about half 
an hour later in Melbourne than Sydney, 
as it is further west. However, Victorian 
peak electricity tariffs are generally lower 
than Sydney’s, reducing the benefit of pre-
cooling. States without daylight saving are 
disadvantaged; since people arrive home 
later in the day, their AC will have to maintain 
the pre-cooled temperature for longer. By 
the clock, the summer sun sets two hours 

earlier in Brisbane (no daylight saving) than in 
Melbourne.

Analysis using Sunulator
Our analysis used Sunulator (www.sunulator.
org.au, ATA’s tool for calculating the economics 
of solar installations), running simulations for a 
situation favourable to pre-cooling:

• Sydney location
• house is well-insulated and sealed
•  time-of-use grid electricity tariff of 54 c/ 

kWh from 2 pm to 8 pm (Origin standing 
rates in the Ausgrid area)

•  net metering with a feed-in tariff of 6 c/kWh
•  pre-cooling on weekdays from November 

to March
• residents return home at 6.30 pm
•  2 kW solar system facing north, 30-degree 

tilt
•  5  kW air conditioner consuming 2 kW of 

electricity when at maximum power.

o Figure 1. Consumption by half-hour interval on a sample day.
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Solar panel orientation
We also ran additional scenarios in Sunulator 
with solar panels facing west. Compared 
to north-facing panels, this generated less 
electricity over the entire year, but more in 
the summer afternoon and evening. West-
facing panels do provide a better match 
for air conditioning load. With pre-cooling, 
west-facing scenarios showed a slightly better 
return on the solar investment than north-
facing ones.

Controlling your air conditioner
Most modern ACs have a timer function that 
you can set in the morning on a pre-cooling 
day. Also investigate temperature limits 
and economy settings to mimic our ‘slow 
pre-cooling’ scenario. This allows a larger air 
conditioner to be powered by a smaller solar 
system, without imports from the grid.

Some ACs can now be turned on and off 
remotely over the internet. This may be 
useful for last-minute decisions to set or 
cancel your pre-cooling.

Recommendations
Pre-cooling is a personal choice involving 
comfort, energy consumption and cost. 

If your grid tariffs are favourable, you have 
a solar system and your AC can keep your 
house cool without using much energy, pre-
cooling might have a slight positive impact on 
your electricity bill. 

To minimise energy consumption and 
climate impact when pre-cooling, we 
recommend that you prioritise hot, sunny 
days and watch out for energy wasted when 
you are delayed from returning home. You 
could also choose to offset the additional 
energy consumption incurred in pre-cooling, 
for example via ATA’s Community Climate 
Chest (C3) or a GreenPower plan with your 
electricity retailer. S

Scenarios
Scenarios were compared for three different 
weekday AC schedules, as follows.

Normal: Turn on the AC at 6.30pm, running 
for 1.5 hours at 2 kW to cool down the house, 
then 1.5 hours at 0.3 kW.

Pre-cool: Turn on the AC at 2.30pm, 
running for 1.5 hours at 2 kW, three hours 
at 0.4  kW and then three hours at 0.3 kW to 
maintain temperature.

Slow pre-cool: Turn on the AC at 12:30pm, 
running for three hours at 1 kW, three hours 
at 0.4 kW and then three hours at 0.3 kW to 
maintain temperature.

As noted above, these AC loads were 
selected to represent the threshold at which 
pre-cooling can be economical. It would be 
possible to estimate AC cooling requirements 
for different house types using software such 
as AccuRate, but that was beyond the scope 
of this analysis. You might reduce cooling 
energy by running the AC even earlier during 
a cooler part of the day, but this would require 
longer running to maintain the temperature, 
and was not modelled.

Household electricity consumption data
We used actual half-hourly consumption 
data over a whole year for a Melbourne house 
with no air conditioner, gathered by the 
smart meter. For each scenario, AC loads were 
then added to weekday consumption from 
December to March.

Scenario comparison
In Figure 1, the red area is consumption 
excluding AC. Most electricity is consumed 
after people get home in the evening. The 
blue line shows consumption with the 
‘normal’ AC load added. Green and orange 
lines are alternative AC loads, for ‘pre-cooling’ 
and ‘slow pre-cooling’ respectively.

With the assumptions noted above, the 
‘slow pre-cooling’ scenario performed best 
financially, saving about 3% of the annual bill 
compared to ‘normal’ AC running, or about 
$22 over the year. The ‘pre-cooling’ scenario 
cost about 4% more than normal.

Pre-cooling consumes more energy than 
‘normal’ AC running. Over a whole year, the 
‘pre-cooling’ and ‘slow pre-cooling’ scenarios 
consume 4% and 5% extra energy respectively. 
‘Slow pre-cooling’ consumes 185 kWh more per 
annum than ‘normal’ AC running.

Your AC may not be consuming grid 
electricity while it’s running off the solar 

system, but it is reducing solar exports 
to the grid that would have offset fossil 
fuel generation. On an Australian average 
basis, the ‘slow pre-cooling’ scenario emits 
approximately an extra 170 kg of carbon 
dioxide due to increased grid generation, 
which could be offset by about $8 of 
GreenPower carbon certificates (at a price of 
$48 per tonne).

Matching an air conditioner to a solar 
system
The ‘slow pre-cooling’ scenario had the best 
financial result because most of the AC load 
could be supplied instantaneously by the 
solar system. On the other hand, the ‘pre-
cooling’ scenario resulted in a mid-afternoon 
load of 2.4 kW, which exceeded the output of 
the 2 kW solar system and required expensive 
electricity import from the grid. Allowing for 
losses, a solar system should generate about 
80% of the panels’ rated power under good 
conditions. Pre-cooling will give best results 
if the total household load is kept below this 
level. 

When checking AC specs, look for the 
electrical input power in kilowatts, which 
will be much lower than its cooling capacity. 
Typically, in hot summer conditions, an 
efficient AC’s input power would be about 
one-third of its rated cooling power.

For example, if you have a 4 kW solar 
system, on a sunny summer early afternoon 
you might be generating at a power level of 
4 x 0.8 which is 3.2  kW. Allowing 0.5  kW for 
other appliances leaves 2.7  kW for the AC. The 
biggest AC that can be powered wholly by 
this solar generation is approximately 2.7 x 3, 
which means an AC rated at 8.1  kW of cooling 
power. If you wish to allow for cloudy periods 
too, the maximum AC would be maybe half 
that size.

o Figure 3. Energy consumption by pre-cooling 
scenario, in kWh.
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COOLmob
Smart cooling in the tropics
With cooling the biggest contributor to household energy use in the tropics, 
an innovative new project is finding smart, simple ways to change that. Jessica 
Steinborner from COOLmob explains.

THIS time of year in Darwin sees two things 
rising to uncomfortable levels: temperatures 
and power bills. 

The onset of the hot, wet season leads 
people to seek relief indoors with the aid of air 
conditioners, with a consequent spike in their 
energy consumption and bills, particularly an 
issue for those on low incomes.

But a program currently being rolled out 
in the Top End is aiming to change that. The 
message, and practice, of the program is that 
keeping cool in the tropics doesn’t have to 
mean the household budget taking a hit.

Smart Cooling in the Tropics, funded by 
the federal government’s Low Income Energy 
Efficiency Program (LIEEP), is helping people 
keep cool while keeping costs to a minimum.

Its focus is on educating and assisting 
people to use a range of strategies to make 
their living spaces cooler. This includes 
getting maximum efficiency from their 
cooling devices and making their homes 
easier places to keep cool. 

The program, which began in March 
this year, is being delivered by COOLmob, 
a Darwin-based program run by the 
Environment Centre Northern Territory that 
promotes energy efficiency and other aspects 
of sustainable living. 

A three-pronged approach
Each Smart Cooling participant receives 
an energy-use assessment from a visiting 
trained COOLmob officer. The outcome of this 

assessment determines the type of treatment. 
The project focuses on three things: energy 
literacy, effective use of appliances and 
appliance upgrades, and retrofits that improve 
the thermal performance of the building. 

Energy literacy promotes simple, practical 
actions such as understanding electricity 
consumption and bills, setting timers and 
thermostats on air conditioners to reduce 
electricity use, and making use of prevailing 
breezes.

The appliance upgrade service can provide 
pedestal and floor fans, to encourage less 
energy-intensive cooling systems. It can 
also retrofit devices such as a thermostat 
controller to older air conditioners, clean air 
conditioners to make them more efficient and 

g    The Smart Cooling program starts 
with an energy-use assessment. 
Assessor Glenn Evans looks at 
energy bills with client Ananthan 
Ginadasa.
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seal up poorly installed box air conditioners to 
improve their efficiency.

The third aspect of the program is helping 
people make modifications to improve 
the thermal performance of the building 
structure. This can be achieved, for example, 
by installing shading around external walls 
and hot windows, painting roofs with heat-
reflective paint and improving air flow in roof 
cavities. 

Targetting low-income households
So far 100 householders in the greater Darwin 
region have signed up to the project, from 
a target of 480. These householders were 
recruited under the program’s eligibility 
criteria, which target people living on low 
incomes. Darwin is notorious for its high cost 
of living so savings on household expenses 
are particularly relevant.

Finding out what works
An important aspect of the project is 
collecting data about energy use for cooling, 
and the impact of the project activities on 
energy consumption and thermal comfort. 
The results of the Smart Cooling project are 
being analysed and evaluated by researchers 

“This is one of the first large-scale projects solely concerned with identifying 
the best approaches to cooling and energy efficiency in tropical Australia.”

at Charles Darwin University’s Research 
Institute for Environment and Livelihoods. 

This is one of the first large-scale projects 
solely concerned with identifying the best 
approaches to cooling and energy efficiency 
in tropical Australia. Its outcomes stand to be 
used to inform national energy policy and to 
influence the development and modification 
of building codes and other rating systems to 
make them appropriate for Australia’s tropics.

The research will consider a range of 
factors including which changes produced 
the biggest energy cost savings, which 
households achieved improvements in 
household comfort levels, and which 
participants gained better awareness 
of energy consumption issues and 
opportunities. 

Charles Darwin University is one of five 
partners helping COOLmob deliver the Smart 
Cooling project. 

The other partners provide links to the 
communities targeted by the project. They 
include local organisations representing 
seniors, urban Indigenous and refugee 
communities, and people working as carers or 
care recipients. 

Case study 1: Doris
Doris, who comes from Liberia, lives in 
a rented house with her husband and 
three children. She enrolled in the Smart 
Cooling program through one of the 
project partners, the Melaleuca Refugee 
Centre. 

Doris relies heavily on the air 
conditioner to keep the family cool, 
usually setting it at 23 °C. The Smart 
Cooling assessor explained how much 
this was costing her. He took her through 
her most recent power bill and showed 
her how to calculate the cost of their 
energy use. 

Doris and her family currently use 
about 50 kilowatt-hours of electricity a 
day, well above the Darwin, and national, 
average (see chart below). A target of 35 
kilowatt-hours a day was agreed to and 
a report was put together to outline the 
small and large actions to reach this target:
•  raise the air conditioner thermostat to 

27 °C and use a fan at the same time
•  set the timer on the air conditioner to 

switch off after the family goes to bed
•  move the chest freezer out of direct 

sunlight and into the shade
•  set up an outside kitchen area so the 

family can cook outside; Doris loves 
to cook, and cooks often, but that 
currently adds to inside heat loads

•  fix the window screens which 
currently have holes in them; Doris 
hates flies and so keeps the windows 
shut. New screens will be installed 
and existing screens that are intact 
will be cleaned as part of the Smart 
Cooling in the Tropics program.

o   The Smart Cooling in the Tropics project is unique in its focus on the cost of keeping cool, which is a major 
source of energy consumption for Australians living in the tropical north. Here we can see the breakdown of 
electricity use in Darwin.

Fans 5%

Appliances 16%

Cooking 5%

Lighting 11%

Refrigeration 7%

Standby power 2%

Air conditioning 40%

Pool pump 14%
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Smart Cooling tips for sustainable 
tropical living
1.  Use ceiling or floor fans to circulate cool air. 
2.  Keep your air conditioner thermostat set at 

27 °C and always use fans at the same time.
3.  Use your timer, or sleep mode, to manage 

your air conditioner use overnight; for 
example, set the timer to switch off about 
an hour after you go to bed.

4.  Use air conditioners and fans only in the 
room you are using.

5.  Close doors when you’re using an air 
conditioner: keep the cool air in.

6.  Switch off cooling devices when you leave 
the room. 

7.  Open your windows and doors once the 
cooling breezes arrive.

8.  Keep fly screens, louvres and ceiling fans 
clean.

9.  Shade windows or keep blinds closed 
during the hottest part of the day.

Case study 2: Aaron and Julie 
Aaron and Julie, a couple in their forties, 
live in a rented flat in the suburb of Millner, 
where they’ve been for two years. Julie has 
long-term medical issues. Her partner, Aaron, 
is her carer. Their flat is in a 30-year-old three-
storey block on a main road.

Their electricity bills show a sharp 
increase in the hotter months of the year. 
This is largely because they’re reliant on 
using air conditioners. One problem they 
face is that the main bedroom of the flat, 
where Julie spends much of her time, 
faces east so it receives the full force of the 
morning sun. This heats the room up to the 

point where they need to switch on the air 
conditioner to make the room comfortable 
enough for Julie.

Their energy consumption history over the 
past two years shows they are not excessive 
electricity users. Their average daily use 
(around 22 kWh) is less than the average for 
Darwin and they’ve set a target to reduce that 
to 15 kWh.

The couple have many good habits as far 
as energy use is concerned:
•  they wash their clothes in cold water
•  they only use their air conditioners when 

they need them
•  they turn off their appliances when not 

in use.

Through Smart Cooling in the Tropics 
Aaron and Julie will receive the air 
conditioning package which will clean 
and check their air conditioners, aiming to 
increase efficiency and reduce running costs.

o  Old air conditioners like this one often come to 
the attention of the Smart Cooling team. They’re 
called box air conditioners (or, often, window 
rattlers) and they’re still found in many homes: 
about a quarter of air conditioners in the Northern 
Territory are box types. The main problem with 
this one (and this is a common problem) is that it 
was badly installed. The gaps around the appliance 
compromise the effectiveness of the system 
causing it to work harder and use more electricity 
to counter the effect of this constant inflow of hot 
air. The Smart Cooling solution is to seal the gaps 
around the appliance to make it air tight.

Not sacrificing comfort
The project also has an emphasis on creating 
comfortable living spaces appropriate to the 
climate. The message is not about sacrificing 
comfort by using cooling appliances less to 
save money. Smart Cooling argues that you 
can manage your electricity bills while still 
maintaining a comfortably cool home.

Although the project specifically targets 
low-income households, other Darwin 
residents have been seeking advice on 
cutting their cooling costs. So COOLmob is 
offering energy use assessments on a pay-for-
service basis for people outside the project’s 
eligibility criteria. 

It’s early days yet, but there are promising 
trends. So far there’s been a strong indication 
that participants are motivated to use less 
energy and have made attempts to do so 
already. Stay tuned for more on the results 
next year! S

Jessica Steinborner is acting COOLMob 
manager at the Environment Centre NT.  
For more information on the COOLmob 
program, visit www.coolmob.org or call 
(08) 8981 2532. 
 
This activity received funding from the Department of Industry as part of the Low Income Energy Efficiency Program. It 
is delivered by COOLmob, an initiative of the Environment Centre NT, and delivered in partnership with Charles Darwin 
University, COTA NT, Melaleuca Refugee Centre, Yilli Housing and Carers NT. ‘The views expressed herein are not necessarily 
the views of the Commonwealth, and the Commonwealth does not accept responsibility for any advice or information 
contained herein.
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o  The number of days on which Australian mean temperatures were in the warmest 1% since records began. 
Courtesy of the Bureau of Meteorology, State of the Climate 2014.

Design for a changing climate
Heatwaves
Heatwaves are already becoming more frequent, and are likely to increase 
exponentially as the climate warms. Dick Clarke and Chris Reardon look at how 
we need to rethink the way we are designing our homes.

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. 

 Heatwaves 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. 

 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—thus, 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 so are prudent 
investments.
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walls. [Ed note: see p. 82 for an example of 
applying shading cheaply and simply.]

•  By using smaller, double-glazed windows 
that are well shaded in summer, this heat 
gain can be reduced by over 50% 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 in Sanctuary 29 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.

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% of heat entering a home in summer and 
49% 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 ∆T). The higher the ∆T, 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. 

Design to limit heat gain
Glazing is just one of a number of key design/
upgrade issues and strategies for both new 
and existing homes that researchers have 
identified. These strategies vary depending 
on whether the home is at design stage or 
existing, and include changes to the building 
envelope and zoning of house spaces.

BUILDING ENVELOPE CONSIDERATIONS
•  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 through 
the roof. This must be located so as to 
avoid condensation in winter. [Ed note: see 
Sanctuary 29 for more on roofing to reduce 
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. [Ed note: see ReNew 
127 for an insulation buyers guide.]

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

o  External shading of walls and windows becomes 
even more important as heatwaves become 
more frequent and affect more areas in Australia. 
Adjustable blinds like these provide a way to 
manage the shading; they can be opened and 
closed depending on the season and temperature. 
Image: Simon Wood Photography via YourHome.
gov.au 
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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% efficient. 
The least efficient are only around 150% 
efficient. Initial cost is only a small amount 
of the total cost over its life cycle. Choose 
carefully and add five to ten years of 
running costs to your purchase price. 
Onsite generation and battery storage 
systems are becoming more affordable 
and can provide viable backup solutions in 
case of grid failure.

•  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 have 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. S  

This article was first printed in issue 29 
(summer 2014/2015) of our sister publication 
Sanctuary: modern green homes, also 
published by the not-for-profit ATA. See www.
sanctuarymagazine.org.au. 
  
Dick Clarke is director of Envirotecture and 
editor of the newly released How to Rethink 
Building Materials. 
 
Dr Chris Reardon was the principal author of the 
Banksia Award-winning Your Home sustainable 
design guide and principal of Suntech Design.  
Chris passed away suddenly in November, 
and we remember him and his sustained and 
generous contributions to the sustainable 
community.

o  The impact of climate change on Australia. Courtesy of the Bureau of Meteorology, State of the Climate 2014.

Further information
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
‘Housing of the Future’ and ‘Adapting to 
Climate Change’ in Your Home,  
www.yourhome.gov.au
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
You can also find further information in 
back issues of ReNew on: efficient heat 
pumps (ReNew 120), cooling (ReNew 122), 
insulation (ReNew 127) and going off-grid 
(ReNew 128). Sanctuary 25 focused on 
resilient design. The ATA is also planning 
to release a collection of articles on 
cooling in the new year as an eBook.

reg.energyrating.gov.au/comparator/product_types
http://ijet.feiic.org/journals/J-2008-V1001.pdf
http://ijet.feiic.org/journals/J-2008-V1001.pdf
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AC versus DC coupling
Advanced energy transfer in solar systems
There’s been a shift in off-grid solar systems towards using an AC coupling 
topology;  but just how does that work? Lindsay Hart from Selectronic explains 
and describes Selectronic’s homegrown solution.

UNTIL the early 1990s, renewable energy 
systems were basically all battery based. 
Then we saw the creation of the new breed 
of grid-connected systems, which were 
much simpler and generally did not contain 
batteries.

Thanks largely to government subsidies 
around the world, grid-connnected solar 
systems have proven extremely popular—the 
introduction of these systems was the first 
time the renewable energy industry saw real 
mass production possibilities for equipment 
manufacturers.

We have seen PV panels plummet in price 
over the past 10 years and panel sizes have 
continued to grow in size, with some small 
gains in efficiency also.

Grid-interactive inverters have also fallen 
in price, with efficiency and features steadily 
improving. Initially all inverters featured 
one maximum power point tracker (MPPT) 
to extract the maximum possible amount 
of power out of an array of solar panels. As 
system sizes got bigger, shading became an 
issue and most inverter manufacturers now 
offer models with two separate MPPTs to help 
alleviate this issue. 

But have any of these advances provided 
any benefits for battery-based systems?

DC coupling
Traditionally in battery-based systems, the 
solar panels directly charge the battery bank 
via the charge controller which ensures the 
batteries are not overcharged. Such a system 
is known as DC-coupled, as DC from the solar 
panels is fed directly into the battery bank 
(DC = direct current, current that stays fixed in 
polarity).

Recently, there has been a trend away from 
the older type of charge controllers that used 
PWM (pulse width modulation) charging 
regimes towards those that use MPPT inputs. 
These enable arrays of higher voltage than 
the battery being charged: the controller steps 
down the array voltage to suit the battery 
voltage, while boosting the current. The input 
voltage of an MPPT controller is typically in 
the range of 100–150 V, with some of the latest 
releases offering 600 V inputs. This means 
smaller-sized cables and lower power losses. 

Figure 1 shows how a DC-coupled PV 
system might be configured. The charge 
controller works independently of the 
inverter/charger to charge the batteries 
directly. Some systems use only battery 
voltage to determine when the battery needs 
charging; a more advanced system will use 
communication with the inverter/charger 

to calculate a more accurate battery state of 
charge for better battery health. Energy in 
the battery is converted to AC by the inverter/
charger to power the loads. 

The efficiency of most DC MPPT charge 
controllers is very good, up to 99%. They 
provide reliable and stable battery charging 
control using multi-stage battery charging 
algorithms.

Compared to AC coupling (described 
later), DC coupling has both advantages and 
disadvantages. The purchase price of the 
hardware tends to be more cost-effective 
for systems below 4 kW and the electrical 
efficiency for battery charging is very high. 
However, most solar controllers will require 
the wiring of multiple solar panel strings in 
parallel, which increases on-site labour costs. 
In addition, many charge controllers can only 
operate with 12, 24 or 48V batteries.

o Figure 1. DC-coupled systems charge their batteries directly from the solar array via a charge controller.

AC source

Grid or generator
Bi-directional 

inverter/charger

AC to house

Battery bank

DC shunt

Solar charge 
controller
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frequency also affects the accuracy of timing 
devices that rely on frequency, which can 
cause timers or clocks to steadily lose or gain 
time.

Selectronic decided to approach it from 
another angle and developed a system which 
uses RS485 communications (a form of serial 
data transfer) to get the inverter/charger to 
talk to a grid-interactive inverter. The control 
signals sent specify exactly how much output 
is needed from the PV to achieve the required 
battery voltage. Using this information, the 
grid-interactive inverter shifts the solar panel 
DC voltage away from the maximum power 
point, so as to achieve the reduced output 
required, for a full and complete charge of 
the batteries while still supplying the loads. 
Selectronic calls this managed AC coupling. 
They are also finding this approach useful in 
grid-interactive systems where excess PV is 
not allowed to be exported to the grid.

The Selectronic approach does add the 
additional complexity of needing a cable 
between the SP PRO (Selectronic’s inverter/
charger design for this type of system) and 
the grid-interactive inverter, but this can be 
overcome by wireless communications. To 
ensure safety and compliance in all situations, 
a fallback safety limit is invoked should 
communications be lost, so that batteries are 
not overcharged and export allowances are 
not exceeded. 

AC coupling
Alternatively, a battery-based system can 
use the newer AC-coupling methodology, 
originally pioneered by inverter company 
SMA Germany. 

In this approach, a grid-interactive 
inverter replaces the charge controller, and 
is used to inject the energy from the solar 
array into the AC circuit of the system. You 
can consider these systems as having two 
inverters operating on a local mini-grid, or 
the grid-interactive inverter as a solar charge 
controller. Figure 2 shows how an AC-coupled 
system might be configured. You need an 
advanced inverter/charger that can control 
energy flows smoothly for a reliable system—
not all inverter/chargers are suitable.

In an AC-coupled system all battery 
charging is taken care of by the inverter/
charger, simplifying the control process. 
When there is more PV output than is being 
used in the house, the excess energy will flow 
to the inverter/charger where it is converted 
to DC to charge the batteries. 

Where there are high daytime loads in 
the house, the AC-coupling method is more 
efficient at making the solar-generated energy 
available to the loads. However, because of 
this, it should be remembered that it is only 
the excess PV that is being used to charge the 
batteries. 

One interesting thing about AC-coupled 
systems is that they can be either grid-
connected with the battery acting as a 
backup, or completely off-grid. In addition, AC 

coupling is a good way to convert an existing 
grid-connected system to an off-grid or 
grid-backup system by adding a battery bank 
and inverter/charger. Even systems based on 
microinverters can be converted to battery-
based systems in this way.

Selectronic’s solution
Different companies have implemented AC 
coupling in different ways. Selectronic set 
about developing their own AC coupling 
solution in 2011 after seeing a need to 
add batteries to existing grid-connected 
installations. A study of approaches at that 
time revealed some shortcomings in accurate 
and complete battery charging, leading to 
shortened battery life, something that is 
obviously unacceptable. 

The problems occur when the grid is down 
or it’s an off-grid system, with systems at 
the time relying on moving the reference 
frequency of the inverter/charger to signal 
to the grid-interactive inverter that it should 
turn off when the batteries approach full 
charge (and so stop charging them). The 
grid-interactive inverter detects the changed 
frequency and shuts down because the AC 
input (its local mini-grid) is out of spec. This 
approach can suffer from not fully charging 
the batteries before the sun goes down, as 
the grid-interactive inverter (and therefore 
charging from PV) is only on or off, requiring 
some final charging from the grid (or a backup 
generator if off grid); otherwise, early battery 
failure is likely. Changing the reference 

o  Figure 2. In an AC-coupled system, all energy sources feed into the AC bus. This allows the easy addition of 
generation sources, although it takes an advanced inverter/charger system to control it all correctly.

Features of managed AC coupling
•  100% complete five-stage battery 

charging with temperature 
compensation for maximum battery life

•  SP PRO is responsible for all control of 
the battery charging process

•  Total PV size can be equal to twice the 
rating of the battery inverter

•  PV panels wired at high voltage 
DC, making for a more efficient and 
cheaper installation

•  Up to five grid-interactive inverters 
can be controlled by one SP PRO 

• All data is generated by one device
•  Can be used with any battery voltage 

including 120 V
• Uses standard grid-interactive inverters
•  Can achieve export limiting or zero 

export for grid systems
•  Can be used without batteries as an 

export limiter, with batteries added 
later.

Bi-directional 
inverter/charger

AC source
Grid or generator

AC to house

Battery bank

Control 
signals Grid-interactive 

inverter
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At present, the SP PRO inverter/charger can 
control up to five grid-interactive inverters, 
with all energy production data from the grid-
interactive inverters being displayed on the 
SP PRO. Larger systems like this with multiple 
grid-interactive inverters are useful for farms 
and small business/manufacturing.

The Selectronic managed AC coupling 
method has been operating successfully 
now for three years and has shown improved 
results in battery life, and opened up great 
possibilities for large efficient solar arrays in off-
grid systems. Note that the SP PRO can operate 
with DC-coupled or AC-coupled solar arrays, 
but AC coupling is becoming more popular.
 
Comparison
Ultimately both AC-coupled and DC-coupled 
systems should provide an appropriate 
outcome if designed properly. Each approach 
will have efficiency benefits depending on 
whether the majority of the load is used 
during sunlight hours or not. AC coupling is 
probably the best solution when there are 
considerable daytime loads and energy is 
used at the time of generation. Where there 
are considerable DC loads, such as DC pumps 
or refrigeration, or much of the AC load is at 
night, DC coupling is often the better option.

AC coupling is gaining greater popularity 
due to its ease of installation and longer 
warranties on the grid-interactive inverter 
compared to many DC charge controllers. 
Also, AC coupling makes it simpler to increase 
solar array sizes by just adding another grid-
interactive inverter into the AC circuit.  S

Lindsay Hart has worked in the renewable 
energy industry since 1981 in technical sales roles 
with Selectronic and Solar Energy Australia. He 
and his family have lived off-grid since 1992.
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T  Figure 3: SMA Flexible Storage System consists of 
a Sunny Island inverter/charger, grid-interactive 
inverter, the SMA Energy Meter and the Sunny Home 
Manager, which allows system parameters, such as 
the allowable grid-feed level, to be set easily.

How SMA does it
SMA’s Flexible Storage System consists of 
a Sunny Island inverter/charger, a battery 
bank, Sunny Home Manager and an SMA 
Energy Meter.

In an on-grid setup, the inverter/charger 
will discharge the battery daily to a pre-
assigned level and will recharge it using 
excess PV energy the next day. Excess PV 
energy will still be able to feed back to the 
grid when the battery is fully charged.

If it is required by the grid utility to limit 
the PV energy fed back to the grid, it is 
possible to set an active power limitation 
from the SMA Home Manager (the smart 
controller that works with SMA inverters). 

In case of grid failure, a grid disconnection 
switch can isolate the system so that the 
Sunny Island can supply the house loads 
from the battery.

In what SMA calls an ‘off-grid’ setup, the 
inverter/charger will only connect to the grid 
when the battery state of charge has fallen 
to a certain level, which can be adjusted 
depending on the type and condition of the 
battery. This helps avoid undercharging of 
the batteries and extends battery life in case 
of low PV generation.

The main difference between this setup 
and the on-grid setup is that the excess PV 
energy will not be fed back to the grid, so it 
is categorised as a non-export system.
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Know your renewables
Meter matters
In ReNew 126 we looked at electrical terms covering energy, power and other 
basic electrical concepts. Here, Lance Turner looks at common terms and 
concepts used to discuss energy metering and monitoring.

WHETHER your renewable energy system 
is grid-connected or off-grid, monitoring the 
system’s output is important to ensure it has 
a long and healthy life. Even if you don’t have 
a renewable energy system, understanding 
your energy usage is an important first step to 
becoming more energy efficient. 

There are a range of meters and gauges 
for all these uses. Here, we look at the most 
common types of meters, what they show, 
how they work and any limitations.

Electricity meter
First up is the electricity meter. These come 
in a number of types, including the older 
‘spinning disk’ types and the more recent 
‘smart meters’. The latter enable remote 
communications with your electricity retailer, 
so they don’t need to come out to read your 
meter, and provide much more fine-grained 
information on your electricity usage, 
including half-hourly data. 

We’ve covered smart meters in detail 
in previous issues of ReNew (for example, 
ReNew 124) and in the ATA’s Smart Meter 
Consumer Guide (www.bit.ly/ATASMCG), so we 
won’t go into them in detail here. Suffice to 
say that both older meters and smart meters 
record electricity usage over a period in 
kilowatt-hours. 

Interaction of your electricity meter 
with a grid-connected PV system
It’s important to note that most electricity 
meters now use net metering. A net meter will 
show electricity you imported from the grid 
and exported to the grid, but not the electricity 
your PV system generated that was used on-
site. Some states originally used gross metering, 

which showed all electricity generated and all 
electricity used, but this has now been phased 
out in all states (though some older systems 
will still have this type of meter).

Net metering leads to an issue in calculating 
the total energy you are generating and using. 
To get these figures, you need to use the 
metering that comes with your renewable 
energy system, usually available both as a 
display meter and as a set of data that can be 
stored and downloaded from your inverter. 
Even if your system uses microinverters 
(small individual inverters attached to each 
panel), this data will usually be available 
through the microinverter manufacturer’s 
web portal.

Your inverter will provide you with the 
total PV generation figure (over a period 
of time), while your electricity meter will 
provide you with the energy imported from 
and exported to the grid. To calculate the 
total amount of electricity consumed by your 
house, simply add the import and generation 
figures and subtract the amount exported. 

Inverter meters
All grid-interactive inverters have built-in 
meters or the ability to capture generation 
data to a computer, or both. The meter will 
usually consist of an LCD that displays such 
data as current power output, energy produced 
for the day, grid voltage and the like. It may 
also give you access to historical data via the 
display, or you may get access to that data via 
the inverter’s computer interface, using a serial, 
USB or wi-fi connection. Some inverters also 
have the option of a remote display, so that 
you can have a display in the home where it’s 
convenient, rather than at the inverter.

Some inverters upload their data to the 
manufacturer’s web portal, so all you need is 
a web browser to access current and historical 
data. Data is usually exportable in a common 
format such as a text or spreadsheet file.

The web portal PVOutput.org is also 
popular for data collection. There are modules 
for data collection for a number of popular 
inverters and energy meters, such as the 
Enphase microinverter and Flukso meter.

T  The Efergy meter (left) uses a typical LCD to display information, while the Wattson meter uses changing LED 
colours and a top LED display.
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Energy usage meters
If your home has a digital or a smart meter 
(most Victorian houses have smart meters, but 
other digital meters are common elsewhere) 
then it may be compatible with some in-
home displays. These are available from some 
energy retailers and other suppliers, although 
most energy retailers provide free access to 
their online portals, which perform a similar 
function (though not generally in real time) 
without having to purchase extra hardware. 
The Pipit 500, which connects to the smart 
meter’s wireless network directly, is one such 
in-home display, as is the eKo, available from 
the ATA shop (www.shop.ata.org.au). For more 
information on in-home displays, see the smart 
meter guide in ReNew 124.

There are other monitors that work with 
both smart and digital meters. For example, the 
Watts Clever EW4500 Smart Energy Monitor 
has a wireless sensor that monitors the 
flashing LED on the meter (usually one flash 
per watt-hour of consumption) and wirelessly 
transmits this information for display on an 
LCD elsewhere in the house.

If your home has an older (non-digital) 
meter, you can use a different type of add-
on energy meter. Rather than receiving 
data from a digital meter, they have their 
own transmitter and simple clip-on 
current sensor(s) installed in the meter box 
(installation may require an electrician if 
the meter cables are not accessible—meters 
with bottom-entry cable ports will usually 
have accessible cables). Typical examples of 
these are the Wattson range and the Efergy 
meter. It should be noted that these meters 
calculate power by measuring current and 
multiplying it by 230 (the official Australian 
mains voltage). However, as not all loads have 
a power factor of 1, and mains voltage varies, 

T  DIN-rail meters are used for monitoring a single 
branch or heavy appliance and are fitted to the 
home’s circuit breaker box.

the power calculated by the meter will only 
be an approximation. You can expect such 
meters to be 10% to 20% inaccurate, although 
in many cases it will average out to be a 
reasonable approximation of energy use.

For monitoring individual circuits, you can 
have an electrician install circuit-level energy 
meters (also called DIN-rail meters). These fit 
in your circuit breaker box (they look like a 
circuit breaker, but with a small LCD instead 
of a switch lever) and simply record the 
accumulated energy used by the circuit they are 
connected to. They are usually not resettable 
and they only record energy used, but they can 
be ideal for monitoring dedicated circuits such 
as air conditioning or electric stove circuits. 
Some of the more advanced DIN-rail meters can 
communicate with a matching datalogger/web 
server, which records meter data for access via 
a web browser. The Sirius and Kato web servers 
(see www.energymonitors.com.au) are examples 
of these devices.

You can also measure energy use at the wall 
socket with the use of plug-in energy meters 
such as the Steplight Plug-in Power Meter and 
the PowerMate range of meters. You just plug 
them into the wall and plug the load to be 

monitored into them. These types of meters 
can record the energy used and display the 
cost of that energy, both accumulated and 
forward estimated for up to a year, depending 
on the meter.

Battery gauges
If you have an off-grid system, it will have two 
sides to monitor—the AC side, which can be 

T  Battery monitors can display voltage, current, 
battery capacity and more. This unit from Victron 
Energy can display battery capacity in amp-hours 
or as a percentage of capacity remaining.

What’s actually measured in a meter
All measurements, whether they are of 
voltage, current or resistance, are actually 
done by measuring a voltage. 

For example, most ammeters don’t 
measure current directly, but rather they 
usually measure the voltage across a 
resistance of very low value, called a shunt. 
A shunt will have a particular resistance that 
matches it to the meter it is used with. For 
example, you might have a current shunt 
rated at 50 mV/100 A. This means that when 
a 100 amp current is flowing through the 
shunt, there is a 50 millivolt (0.05 volt) 
drop across it. Using Ohm’s law (resistance 
= voltage divided by current) we can see 
the shunt has a resistance of 0.05/100 = 
0.0005 ohms (0.5 milliohms). 

Another method for measuring current is 
to measure the magnetic field that a current 
in a conductor generates. The strength of 
the field is proportional to current flow, and 
so a device called a Hall effect sensor can 
measure that field and provide a measure 
of the current. There are a number of ICs 

(integrated circuits) that have been designed 
to measure high currents in DC circuits. Some 
feature a low-resistance copper bar through 
which the current flows. The sensor part of the 
IC converts the resulting magnetic field into 
an output voltage that is proportional to the 
current being measured. 

Hall effect sensors are also used as part of 
the common clip-on sensors which are simply 
clipped over an existing cable. These sensors 
consist of a ring of magnetic material such as 
ferrite (an iron-based material) which has a slot 
in it into which the Hall effect sensor is fitted.

The wire passing through the middle of 
the ring produces a magnetic field which 
is ‘trapped’ inside the ring and this field 
activates the sensor. The ring essentially acts 
like a filter to eliminate any stray magnetic 
fields that would affect the reading. 

But what about AC?
Like DC meters, AC meters often work by 
reading the voltage across a shunt. This tells 
the meter, at that particular point in time, 
what the current flow is. But, AC stands for 
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monitored just like a mains-connected house 
using energy usage meters, and the DC side, 
which includes the battery bank and any 
DC loads and charging sources. A number of 
different meters are used in such situations.

The most basic of all meters is the 
voltmeter, and almost every battery-based 
energy system will have one. A voltmeter 
measures the voltage, or electrical ‘pressure’, 
of a circuit. To display the voltage of a battery 
bank, a voltmeter is needed that can show the 
full range of voltages likely to be found in the 
circuit. For example, in a 12 volt system the 
voltmeter may have a range of 0 to 15 or 0 to 
20 volts. 

An ammeter (short for ampere meter) 
measures the current flow in a circuit at any 
given time. It may show both positive and 
negative flows, such as those into a battery 
when charging, and out of the battery when 
discharging.

Many energy systems have meters that 
display a lot more than just voltage and 
current. One common display is the battery 
‘fuel gauge’, which shows how much energy 
is stored in the battery. This may be displayed 

in amp-hour capacity or actual kilowatt-hour 
capacity, but both of these are measured in 
the same way.

Starting with amp-hours, the meter works 
from a known point, such as when the 
battery is fully charged. It must usually be 
programmed with the battery bank’s rated 
capacity, such as 500 amp-hours (Ah) or 
whatever the battery is rated at, in order to 
show a percentage used or remaining display.  

Now, imagine that 1 amp is drawn from the 
battery for two hours. The current flowing 
through the meter’s shunt (see the box 
‘What’s actually being measured in a meter’) 
tells the meter that the current flow is 1 amp. 
The meter multiplies this value by the time 
the current flows for and arrives at a figure 
of 2 amp-hours. The meter knows if this is a 
charge or a discharge as the polarity across the 
shunt will change depending on which way 
the current is flowing. 

To keep good track of energy flows in the 
system, the meter will measure the current 
flows regularly (often many times per 
second) and constantly update the calculated 
remaining capacity of the battery. When 

appliances use more current than is being 
fed in by solar panels or the like, the capacity 
figure decrements. When more current is 
feeding into the battery than is being used, 
the number increments.

This is a basic idea of how these meters 
work. In reality the algorithms are more 
complex and take into consideration issues 
that may affect battery capacity, such as the 
actual rate of charge or discharge and ambient 
temperature.

To display the available kilowatt-hour 
capacity in the battery, the simplest method 
is to multiply the amp-hour value by the 
system voltage, such as 12, 24 or 48 volts. 
This gives a pretty good approximation but, 
even then, some meters go further and make 
approximations based on charge and discharge 
rates and other parameters.

alternating current, so the current constantly 
changes in both amplitude and direction, so 
how does the meter make sense of that mess? 

To do so it needs a reference to compare 
the current measurement to, and it gets this 
from the voltage waveform. So, the meter 
measures the current and at the same time 
measures the voltage. It can then calculate 
the direction of current flow based on the 
voltage measurement. For example, if the 
voltage has the same polarity in relation to the 
current measured, then the current is flowing 
in one direction. If the current is the opposite 
polarity then current flow is in the other 
direction.

It is actually much more complex than 
this, as loads on AC systems also have what’s 
known as a power factor. This number, 
between 0 and 1, represents the phase 
relationship between the voltage and current 
waveforms and is a measure of the ratio of real 
power (in watts) to apparent power (measured 
in VA, or volt-amps).

Apparent power is the power you would 
expect a circuit to be using if you were to 

simply measure the AC current and multiply 
it by the voltage, whereas the real power is 
the power that the circuit is actually using to 
do work. The difference is the reactive power, 
which is usually returned to the power source 
and is not consumed by the load. 

If the two waveforms are exactly in sync 
then the power factor is 1. If they are out 
of sync then the power factor is equal to 
the cosine of the angle between the two 
waveforms. The closer the power factor is to 
1, the less stress it places on electrical systems 
(modern devices are considered inadequate if 
their power factor is worse than 0.8).

Fortunately, house energy meters (the one 
in the meter box that your energy company 
reads) only measure real power, so you don’t 
get charged for the reactive component. Most 
add-on meters that fit between the mains 
supply and the load, such as plug-in type 
meters, also separate out the reactive power 
and only meter the real power, although some 
very cheap energy meters are not so good at 
this. However, energy meters that use clip-on 
sensors cannot separate the real and reactive 

power components as the sensor can only 
measure the total combined magnetic field.

This is about as far as we can explain AC 
power in a basics article as AC theory can be 
quite complex and difficult to understand. 
There is a great explanation online at www.
bit.ly/AAC_PF

T  Figure 1. This plot shows how voltage and current 
can be out of phase (sync) in an AC circuit. In this 
case, where the waveforms are 90° out of phase 
and so power factor is 0,  there is no real power 
being used by the circuit, only reactive power.

“To keep good track of energy flows in 
the system, the meter will measure the 
current flows regularly (often many times 
per second) and constantly update the 
calculated remaining capacity of the 
battery.”
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Accurate solar metering
If you have a grid-interactive solar system, 
chances are your energy company uses net 
metering. This means that your electricity bill 
will only show you the figures for generation 
that is fed to the grid, as well as consumption 
from the grid, not your total usage and 
generation figures. This makes it difficult to 
monitor your energy usage, as well as what 
your energy system is doing.

You can monitor it by downloading 
generation data from your inverter, and using 
the equation we gave earlier: Consumption = 
Import (from your smart meter or electricity bill) 
+ Generation (from your inverter) – Export (from 
your smart meter or electricity bill)

However, there are add-on meters, often 
called in-home meters or just energy meters, 
that can measure all of your generation and 
energy usage. The important requirement is 
that the meter has at least two input channels; 
that is, that it can accept input from at least 
two sensors, and it can treat one of those 
channels as a generation source. So, how does 
this work?

Virtually all add-on meters use clip-
on sensors that measure the magnetic 
field generated by the cable. This field is 
proportional to the current flow in the cable. 
To measure the total energy supplied via the 
inverter, one sensor must be clipped over 
the active cable that runs from the inverter, 
before it enters the main house circuits. This 
is usually fitted inside the main house breaker 
box, or a sub-board, if fitted (for instance, if the 
solar system is fitted to a garage which has its 
own sub-board, the sensor would need to be 
in the sub-board, before any house or garage 
circuits). It can also be fitted at the inverter 
itself, which ensures correct placement.

To measure the total energy used by the 
house, the second sensor must be clipped 
over the main house feed cable after the 
meter and inverter, but before any of the 
house circuits. This would also normally be 
inside the breaker box. This will record all of 
the energy used by the house, including what 
is provided by the solar energy system. Note 
that if a sub-board is fitted, it is not possible to 
meter all energy used using one sensor unless 
the inverter is wired back to the main board.

Figure 1 shows an example of how this 
might be done in a typical net metered 
installation. The energy consumption sensor 
is fitted after both the solar and mains grid 
supplies, but before the house circuits. The 
total generation sensor can be fitted anywhere 

along the feed from the inverter so long as it is 
before the main switch.

Which meters can measure solar?
While there are a number of in-home meters 
that can be added to homes without smart 
meters, not all of them can display solar energy 
generation. Examples of meters that can are:

•  Wattson Solar Plus: www.diykyoto.com/au/
aboutus/wattson-solar-plus

•  Current Cost EnviR: www.smartnow.com.
au/products/envir-energy-monitor

• SEGmeter: www.smartenergygroups.com
•  Fluksometer: www.flukso.net and www.

rowetel.com
•  Open Energy Monitor: www.

openenergymonitor.org/emon/applications/
solarpv

•  Power Tracker Smart Clamp: www.
powertracker.com.au/products

Not all of these meters are as simple to use 
as each other. For example, Open Energy 

Monitor is more of a DIY-type system for 
those who like tinkering with electronics, 
whereas the Wattson Solar Plus is very simple 
to use, suitable for even the most advanced 
technophobe. All meters will most likely 
need to be installed by an electrician as you 
have to access the wiring inside the breaker 
box. While an experienced DIYer should have 
no problem with this (you must shut down 
power at the master switch of course), we 
recommend using an electrician if you have 
any doubts at all about which cables you 
should be placing sensors onto.  S

Resources: 
Electrical terms (part 1) in ReNew 126 
Consumer Guide to Smart Meters at shop.ata.
org.au (free) 
Smart Meter Guide, Display Your Power 
(guide to in-home displays), Other Monitoring 
Options, PVOutput, Measuring a Loaf of Bread 
(guide to PowerMate use) all in ReNew 124

O  A typical add-on meter setup, such as the Current Cost 
EnviR shown here, consists of the in-home display, one 
or more clamp sensors (right) and a transmitter that 
sends data from the sensors to the display.
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T  Figure 1. Typical wiring of a house circuit breaker box and placement of monitoring sensors for energy 
generation and use.
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Although many regions no longer have water restrictions, water is still a very precious 
resource in a country as dry as Australia. Greywater systems let you use water at least twice, 
which makes good environmental sense. Here, we look at what systems are available.

THE advantage of greywater is that we 
produce it on a daily basis. In many cases it 
can be diverted to the garden with minimal 
effort and cost in a number of different 
ways. You can opt for a low-cost DIY system 
using something as simple as a greywater 
diversion hose attached to your washing 
machine outlet. Or you might be considering 
installing a full commercial greywater system. 
Whichever way you go, there are a number of 
things you need to consider. 

This guide highlights the main issues 
associated with greywater reuse. There are 
many choices available and there is no single 
solution for all circumstances. Therefore, the 
more research you do, the more suitable your 
system will be for your particular situation.

There can be many restrictions as to where  
systems can be installed. In some cases, 
especially for retrofits, installing a greywater 
system will require major works—this can 
make the system cost-prohibitive.  

Greywater sources
Greywater is any wastewater generated 
from your laundry (sinks and appliances), 
bathroom (baths, showers, basins) and 
kitchen (sinks and dishwashers), before it has 
come into contact with the sewer. It does not 
include toilet wastewater, which is classed as 
blackwater. 

However, while kitchen and dishwasher 
water is technically greywater, unless you 
are treating it, it is recommended that you 
don’t use this water source. Kitchen water 
only makes up around five percent of total 
water consumed in the average home, yet it 
is considered the most contaminated. This is 
partly due to high sodium levels from some 

dishwashing detergents, particularly from 
dishwashers, solid matter such as food waste 
from rinsing dishes, as well as fats, grease and 
oils from cooking and cleaning, which can all 
damage soil structure if allowed to build up.

What’s in the greywater?
The chemical and physical quality of greywater 
varies enormously, as greywater is essentially 
made up of the elements that you put into it. 

Generally speaking, pathogen and bacteria 
content is low in most greywater sources 
(unless you are washing contaminated items, 
such as nappies) and, provided you take steps 
to minimise potential contact, such as using 
subsurface delivery of the greywater, it is of 
minimal concern. 

Choosing the right cleaning products is 

perhaps one of the most important elements 
in reducing the risks associated with 
greywater reuse. The elements phosphorus 
and nitrogen are nutrients necessary for 
plant growth. If these elements are kept to a 
suitable level by choosing cleaning products 
with low phosphorus and nitrogen content, 
they can replace the need for fertilisers for 
gardens and lawns—the nutrients can actually 
be utilised by plants and soils. 

The main concerns with greywater are 
salt build-up from cleaning products and 
increased pH levels in the soil. Both can 
have a detrimental effect on your soil and 
plants. However, they can both be mitigated 
by monitoring, conditioning your soils for 
optimum health and taking care to choose 
cleaning products with little or no salt. 

GREYWATER SYSTEM BUYERS GUIDE

Save your garden this summer
Greywater system buyers guide

T  Greywater is fed to the garden in Josh’s House ( joshshouse.com.au) via a series of drip-feed lines. Here they 
can be seen before being covered with 100mm of mulch. Some states, such as WA, only allow sub-surface 
distribution of untreated greywater.
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SALT
Salt build-up in soils, particularly sodium salts, 
poses perhaps the greatest risk associated with 
untreated greywater reuse. The accumulation 
of salts in the soil can damage soil structure 
and lead to a loss of permeability, causing 
problems for soil and plant health. The main 
source of sodium is powdered washing 
detergents and fabric softeners that use 
sodium salts as bulking agents.

Concentrated powders and liquid 
detergents generally have fewer salts than the 
average powdered detergent. There are many 
powdered detergents on the market that now 
have low or no sodium content.

For more information and a list of products 
that are greywater friendly, go to www.
greysmart.com.au (see the resources section 
for information on this site).

PH LEVELS
Generally speaking, pH levels outside the 
optimum range of between six and seven 
affect the solubility of soils and hence plants' 
ability to absorb essential nutrients. As most 
gardeners know, pH values range from one 
(acidic) to 14 (alkaline), with seven being 
neutral. 

As untreated greywater is generally 
alkaline, if you have an acid-loving garden,  
you will need to consider the types of 
cleaning products you use—washing powders 
generally make greywater very alkaline, as 
do solid soaps, while liquid soaps tend to be 
more pH neutral. The pH of greywater can 
vary depending on the source—shower water 
is often fairly neutral compared to washing 
machine water, for instance.

Before you’ve even applied greywater, pH 
levels can vary from acidic to alkaline from 
one part of the garden to another. Given this 
variability and the likelihood of greywater 
raising the pH of your soil, it is advisable to 
regularly monitor the pH and condition of 
your soil. Acidic soils can be made more basic 
with calcium carbonate and basic soils can be 
made more acidic with sulphur. To monitor 
this, pH test kits and soil conditioners are 
available from most nurseries. 

OTHER ISSUES
Although salt build-up and pH are of 
particular concern, there are other greywater 
components that can have an impact on 
your soil and plants. They include fats and 
oils from soaps and shampoos, disinfectants 

(including eucalyptus and tea tree oil), 
bleaches, toothpaste, hot water and sheer 
volume of water—leading to over watering. 

For more detailed information on 
greywater composition, see section 2.4 
Composition of Greywater in NSW Guidelines 
for Greywater Reuse in Sewered, Single 
Household Residential Premises (www.bit.
ly/NSWGreywater) and Oasis Design’s Fecal 
Coliform Bacteria Counts: What They Really 
Mean About Water Quality (www.oasisdesign.
net/water/quality/coliform.htm).

Greywater system types
There are three broad categories that describe 
greywater systems: diversion only, diversion 
and filtration, and diversion and treatment. 
Each system type has its advantages and 
disadvantages, and it will depend on your 
circumstances as to which system is best 
for you. For example, if you want to store 
greywater for later use or perhaps even 
use this water inside the house for either 
toilet flushing or laundry use, you’ll need a 
treatment system.

Alternatively, if you only intend to water 
your garden via subsurface irrigation, then a 
direct diversion or diversion and filter system 
may be adequate.

However, you must bear in mind that 
each system type has different regulations 
governing its use depending on which 
state or territory you live in. See Table 1, the 
Greywater Regulations Summary Table at the 
end of this article.

DIVERSION ONLY
Diversion only systems are the simplest 
and cheapest. They can be as simple as 
bucketing shower or laundry water onto the 
garden, adding a three-way valve to your 
shower or laundry wastepipe, or connecting 
a hose to the end of your washing machine’s 
wastewater hose. 

However, be careful if using the hose-
on-washing-machine method as you could 
potentially shorten the life of your washing 
machine pump, if you are pumping water 
long distances or uphill. Washing machine 
pumps are only designed to pump water short 
distances. For this application, larger diameter 
greywater hoses are a good idea; they are 
available in diameters up to 50 mm.

The other issue with pumping directly from 
the washing machine is that too much water 
can be delivered too quickly to one area. This 
can result in water pooling, which can be a 
health concern for children and pets who 
come into contact with the water. There is also 
the risk of greywater leaving your property, 
which can carry legal implications if it enters 
waterways or neighbouring properties. The 
preferred method is to send the laundry water 
to a ‘surge tank’ close to the laundry, which 
allows a large flow of water to accumulate 
which is then distributed slowly to the garden. 
This avoids the washing machine having to 
pump long distances and allows for slower 
distribution to your irrigation area. However, 
greywater must not be stored in the surge 
tank; instead, it must be allowed to run slowly 

GREYWATER SYSTEM BUYERS GUIDE

Control Box
(on nearest wall)

600mm

Hair &
Lint Filter

Cord 
for removal 

of filter. Fixed 
to lid.

FGL

650 mm

Overflow to Sewer

100 mm Reflux Valve to
be fitted to overflow

Ball valve
for flushing

40 mesh
Arkal Disc Filter

100mm Inlet

Screw Lid

Hydrostatic Flange
Light Weight 25kg
Polyethylene Tank

1200x650mm
Submersible 

Pump

Cable in 20mm
Conduit

  

Air Release
Valve

End
Cap

T  The Aquarius DGU from Aquarius Wastewater Management is a filtered diversion system designed to be 
installed underground to save space.
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onto the area to be watered. If not, it must be 
emptied every 24 hours. 

The diversion-only method is generally 
adequate for limited, irregular use of 
greywater. However, if you want to use 
greywater on a more permanent basis, you 
would be wise to consider a system that 
delivers water at a more controlled rate via 
subsurface irrigation. This is normally done 
with a surge tank, which can be part of a 
diversion-only or a diversion-and-filtration 
system. Treatment systems will usually have 
a storage tank that performs the same task.

Perhaps the one adequate diversion-only 
system is the Mulch Basin system written 
about by the Californian greywater guru Art 
Ludwig (see Irrigation section).  

DIVERSION AND FILTRATION
Diversion-and-filtration systems involve 
filtering particles such as hair and lint before 
the greywater is delivered to its end use. 
Filtering is generally only required to keep 
particles from entering and clogging up your 
irrigation system. Hair and lint and even 
food particles are essentially compost and 
will decompose effectively in your garden, 
particularly if delivered below the surface 
into the active topsoil. Commercial diversion 
systems usually have lint filters that can be 
removed and cleaned periodically. 

Most of the commercial diversion-and-filter 
systems have a surge tank that collects the 
initial gush of water and then delivers it to the 
garden in a regulated manner by either pump 
or gravity. The advantage of this is that the 

water is delivered at a slower rate, allowing 
the soil to absorb the water and reducing the 
risk of pooling, runoff and over-watering. 

DIVERSION AND TREATMENT SYSTEMS
There are a variety of ways of treating 
greywater, including biological, chemical and 
a combination of both. Treated greywater 
can be used in a wide range of applications, 
including laundry washing (in some states), 
and can also be stored—something that 
should not be done with untreated greywater.

Most treatment systems are expensive, 

usually in excess of $5000, and often require 
ongoing energy, maintenance and periodic 
water quality testing costs. Treatment 
systems may be ideal for some applications, 
especially where large volumes of greywater 
are produced daily and the gardens are big 
enough to utilise the water. However, it may 
be simpler and cheaper to use a rainwater 
tank for laundry water supply, combined 
with a simple diversion-and-filter system for 
laundry and bathroom greywater reuse. 

Irrigation: using the water
In many respects, capturing and diverting 
greywater is the easy part of greywater 
reuse; distributing it through your garden 
can be more complicated and requires 
careful planning in order to deliver the right 
amount of water to each area. There are many 
irrigation alternatives that all have their pros 
and cons. Some of the commercially available 
greywater systems offer the installation of the 
irrigation system as part of the package.

AGI-PIPE 
One of the simplest ways to deliver greywater 
below the surface is through perforated 
pipe (agi-pipe), laid in filled trenches, 100 to 
200 mm below the surface. Agi-pipe is flexible 
polyethylene pipe that has holes in it to allow 
water to seep out. Common diameters range 
from 50 mm to 100 mm, so it can easily be laid 
beneath the surface, even in narrow garden 
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T  Greywater dripper kits, such as this from Just Water Solutions, are simple and low-cost solutions. Hoses and 
fittings reserved for greywater are coloured purple to be easily identified—if it’s purple, don’t drink from it!

Pump and surge tank basics
Surge tanks are used to absorb a rapid flow, 
such as from a bath or washing machine, 
and then disperse it more slowly. They can 
be as simple as a bare tank, or they may 
include pumps and filters. The tank must 
be sized to suit the maximum surge, such as 
the total water use for a washing machine 
cycle or the typical bath volume. They can 
be positioned anywhere convenient that 
allows water from the sources to flow into 
them under gravity, but they must also be 
plumbed back into the sewer for overflow 
purposes.

Most, if not all, pumps used in surge 
tank and similar systems are submersible 
pumps—they are inside the tank and 
immersed in the greywater. Pumps can be 
controlled by float switches, which detect 
a flow of water into the tank, as well as a 

timer, which will pump the tank out after 
24 hours, as untreated greywater must not 
be stored longer than this.

Make sure replacement parts are readily 
available at reasonable prices—you don't 
want to have to replace the entire pump 
because one small component fails.

The same goes for filter media—make 
sure that filters are reasonable cost and 
readily available. Most can be simply 
washed clean, but may degrade over time, 
so replacements should be available.

Maintenance, which mostly consists of 
cleaning—of the pump, filters and even the 
tank itself—can be a messy business. You 
should be able to remove filters and pumps 
easily in order to clean them and the tank 
itself, which may need to be done if there is 
a buildup of residue.
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beds. Its flexibility also means it can bend 
around fairly sharp corners. 

Agi-pipe should be laid on a coarse medium, 
if possible, such as gravel or recycled mulch. 
The pipe should slope down at a gradient of 1% 
to 2% (a slope of 10 to 20 mm every metre) to 
allow even distribution of the greywater. 

If small volumes of greywater are being 
produced then lengths should be between 5 
and 10 metres to allow the water to reach the 
full length of the pipe. If you are producing 
large volumes of greywater and have an area 
that requires longer lengths, then one method 
is to punch large holes every 300 to 500 mm 
in a large diameter hose (19–25 mm), connect 
one end of the hose to your greywater source 
and insert the perforated section of your hose 
into the full length of the agi-pipe. Depending 
on the pressure pushing the water, this should 
allow a more even distribution over a longer 
length.

Agi-pipe can be permanently connected 
to your greywater source with fixed piping, 
or you can leave one end of an agi-pipe 
protruding out of the ground at various points 
in the garden to allow a hose to be placed 
inside. This method allows more flexibility 
as you can also use rainwater or other water 
sources to water your garden, when available. 

DRIP IRRIGATION 
Some systems use dripper lines to deliver 
greywater. The advantage of dripper lines 
is that they are extremely efficient as they 
deliver water where it’s needed, at the root 
zone, and at slow rates that minimise wastage.  
This means that larger areas can be irrigated 
with smaller volumes of water. They are 
equally suitable for lawns and large areas of 
individual plants. 

However, dripper lines require well-filtered 
greywater as the perforations in the hoses are 
very small and can clog easily. The average 
off-the-shelf dripper system is generally not 
suitable for greywater as the perforations 
are too small. However, some companies are 
producing ‘greywater suitable’ dripper lines, 
such as the Netafim Bioline range, that have 
bigger holes and other features that deal 
with the problem of clogging. However, most 
dripper lines will still need to be flushed out 
with clean water periodically. 

MULCH BASINS
Mulch basins are perhaps the only system 
of greywater irrigation that can deal with 

no filtration, potentially even from kitchen 
water (assuming sodium levels are kept to a 
minimum). It uses large diameter piping that 
can handle large organic particles and delivers 
the water directly to the mulch basin. 

A mulch basin is simply a scooped out 
donut-like hole around the trunk of a tree, 
generally lined at the sides with rocks to 
stabilise the soil and covered with mulch 
to avoid people coming into contact with 
the greywater. The greywater outlet pipe is  
situated below the mulch but above the soil. 
The mulch acts as a sponge that soaks up the 
greywater and then slowly releases it. 

The mulch significantly reduces 
evaporation, which can also reduce the 
likelihood of salt build-up and raised pH. 
Mulch also provides a medium for beneficial 
organisms to grow. Mulch basins are suitable 
for large trees, fruit trees and medium-to-large 
shrubs, and should be sized to accommodate 
the water surge volume they will receive. 
For more information see Art Ludwig’s book 
Create an Oasis with Greywater or www.
oasisdesign.net/greywater/createanoasis.

How much water is required?
There are a number of calculations that can 
help you deliver the right amount of water to 
a given area. 

Given the number of variables, such as soil 
permeability rates, rainfall patterns, plant 
needs and topography, it’s hard to look past 
the simple ‘finger’ method. Stick your finger in 
the first 20 to 30 mm of the topsoil; if it’s dry 
you need to water, if it’s wet you don’t. As any 
gardener knows, the best way to know how 
much water your garden needs is to spend 
time in it.

However, it is worth attempting to match 
your greywater output with your garden’s 
particular water requirements. This can 
be done by calculating your soil irrigation 
rate, the size of the area to be irrigated and 
seasonal variations, and matching that to your 
greywater volume, which can be calculated in 
a number of ways. 

A good soil can generally absorb around 20 
litres (about two buckets) of water per square 
metre and, depending on your plants’ needs 
and climate conditions, should only need 

Tips from a plumber
•  A professional plumber will be 

able to assess your property and 
make suggestions about suitable 
greywater systems. Be prepared to 
pay a consultation fee of around 
$300 to see if greywater is right for 
you and your property.

•  For a full system, be prepared 
to spend a minimum of $3000, 
although the average cost is around 
$8000 for a diversion system and 
$20,000 for a treatment system.

•  All systems require maintenance. 
Don’t expect the system to work 
perfectly with no maintenance 
issues.

•  Don’t expect the system to not 
smell; most systems do, at least 
sometimes.

T  Natural filters, such as this reed bed, can be used 
to clean greywater before distribution to the 
greater garden.
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watering once a week in summer and once 
every 20 to 30 days in winter. 

As an example, a garden area that is 18 m2 
would need 18 (m2) x 20 (litres per square 
metre), which equals 360 litres. If watering 
once a week in summer then this area would 
require around 360 litres per week. A shower 
with an efficient showerhead uses nine litres 
per minute. If two people had a shower each 
day for three minutes that would equal 54 
litres per day. Multiply that by seven days and 
you get 378 litres per week, a fairly close match. 

Alternatively, an efficient front-loading 
washing machine uses around 50 litres per 
wash (top loaders use around 150 to 200 litres 
per wash). If you did seven washes per week 
that would equal around 350 litres, also an 
approximate match for an 18 m2 garden area.

A useful document that covers many 
aspects of greywater reuse, including water 
calculations, is NSW Guidelines for Greywater 
Reuse in Sewered, Single Household Residential 
Premises. Although it was written for NSW 
conditions, it can be adjusted to suit other 
areas in Australia. 

Do’s and don’ts for using greywater
There are some basic commonsense rules 
that have been developed to minimise the 
risks associated with greywater reuse. They 
include:

•  wash your hands after watering with 
greywater

•  divert greywater to the sewer during wet 
periods

•  use garden-friendly cleaning products that 
are biodegradable and low in sodium and 
phosphorus

•  don’t use greywater that contains 
disinfectants and bleaches

•  don’t store untreated greywater for more 
than 24 hours

•  don’t use greywater on vegetables and 
herbs that are to be eaten raw 

•  don’t use greywater sourced from washing 
nappies or soiled clothes

•  don’t use greywater from the kitchen, 
unless it has been treated

•  don’t let greywater leave your property
•  don’t use greywater that is still hot as it will 

kill beneficial organisms in the soil.

Greywater regulations
It is important to understand what is required 
to install a greywater system on your 
property. Greywater regulations and permit 

ATA greywater trial results
In 2008, ATA carried out a trial of six greywater systems in homes in Melbourne to assess 
the usability and health and safety issues of domestic greywater reuse. A summary of the 
findings are below and the full report is at www.ata.org.au/ata-research/ata-greywater-trial.

KEY PROJECT FINDINGS
•  Greywater reuse has the potential to significantly reduce mains water use in private homes.
•  Greywater reuse demonstrably encourages broader water conservation behaviour.
•  Greywater treatment may not be justified at the domestic-scale in many situations.
•  Diversion systems need careful consideration of a number of issues in order to get the 

best results. 
• Expert advice is required to marry greywater output with the water needs of a garden.
•  Greywater diversions are being installed generally without knowledge of local council 

requirements and often without an understanding of the potential risks to human health.
•  Risks of harm to the environment or humans associated with greywater diversions are 

largely dependent upon levels of care taken by system owners.

requirements vary across Australia and you 
will need to check what the regulations are 
for your particular area. Permit requirements 
can even vary from one local council to 
another within your state or territory, so it 
is important to contact your local council 
first. Table 1 on p. 78 summarises state and 
territory regulations and highlights the 
main relevant documents, but you should 
also consult your council to check in case of 
specific regulations for your local council area, 
or regulation changes.

Conclusion
There is no doubt that greywater is a valuable 
resource that we should be using, especially 
with summers becoming hotter and drier 
across most of the country. It seems crazy 
to waste our precious drinking water on 
gardens and lawns when there is a simple 
alternative readily available. What system or 
method you decide to use depends on many 
variables; there is no one system suitable for 
all applications. Whatever system you choose, 
you need to ensure that you manage its use 
correctly so that the real benefits continue to 
outweigh the potential negative impacts. 

About the buyers guide table
Table 2, the Greywater Systems Table, 
includes details for the majority of systems 
available in Australia, although there may be 
others that we haven’t come across. The data 
in the table is provided by suppliers; although 
we have endeavoured to make sure that the 
data in the table is as accurate as possible, 
we have to rely on manufacturers to supply 
correct data.  S

Resources:
Greysmart, a website of the savewater! alliance, 
a not-for-profit industry association promoting 
water-efficiency and conservation, and water 
saving products in line with government and 
water industry needs: www.greysmart.com.au
Greywater Industry Group greywater guidelines: 
www.gwig.org 
Fact sheets and plans for greywater from Josh’s 
House: www.joshshouse.com.au
Josh's House episode 2, Plumbing and 
construction video: www.vimeo.com/57442914 
Greywater Do's and Don'ts (video): www.bit.ly/
GWDoAD
Greywater Action, a group of educators, 
designers, builders and artists who educate 
and empower people to build sustainable 
water culture and infrastructure: www.
greywateraction.org
ATA’s greywater trial project: www.ata.org.au/
ata-research/ata-greywater-trial

T  A simple hose that fits to the end of your washing 
machine’s drain hose, such as this unit, can get you 
into using greywater for less than $10!

www.ata.org.au/ata-research/ata-greywater-trial
www.bit.ly/GWDoAD
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Table 1. Greywater regulations summary. This is a summary only; please refer to the full documents or your local authorities for full regulations.

State/Contacts Regulations summary Relevant documents
Australian Capital Territory 
ACT Health 
Ph: 13 22 81
www.health.act.gov.au

Untreated Greywater Diversion
No permit required for single domestic premises. Diversion systems for multi-residential units or 
commercial properties require submission of an application. 

Direct diversion is permitted without plumbing alterations. Where drainage alterations are required, 
they must be carried out by a licensed plumber.  The plumber must notify ACT Planning and Land 
Authority of their activities and lodge a ‘Start of Work Notice’.

Treatment Systems
The ACT Government does not formally approve greywater treatment systems. However, normal 
plumbing approvals are required from the ACT Planning and Land Authority.

Greywater Use: Guidelines 
for Residential Properties in 
Canberra

New South Wales
NSW Health 
Ph: (02) 9391 9000
www.health.nsw.gov.au

Untreated Greywater Diversion
Greywater direct diversion at residential premises may be carried out without the prior approval of the 
council if the requirements of the NSW Code of Practice: Plumbing and Drainage (2006) for the Reuse 
of Greywater by a Greywater Diversion Device are met.

Treatment Systems
A greywater treatment system requires local government approval and must be accredited by NSW 
Health prior to installation and operation.

Unsewered areas are not permitted to reuse greywater in NSW.

NSW Guidelines for 
Greywater Reuse in 
Sewered, Single Household 
Residential Premises

Northern Territory
Department of Health and 
Community Services
Ph: (08) 8999 2400
www.health.nt.gov.au/
Environmental_Health

All permanent greywater systems must be product-approved by the Department of Health prior to 
sale or marketing in the NT. Environmental Health and the Department of Lands and Planning have 
administrative responsibility for the installation of permanent greywater systems, which is governed 
by whether the permanent greywater system is installed within or outside a Building Control Area. 
Local Government Authorities have no jurisdiction over the approval or installation of permanent 
greywater systems. 

Untreated Greywater Diversion Devices (GDD)
Within Building Control Areas: No permit or installation approval is required; however, the GDD must 
be installed and certified by a self-certifying plumber in accordance with the Building Act.

Outside Building Control Areas: No permit or installation approval is required; however, the GDD 
must be installed and certified by a licensed plumber in accordance with the Public Health (General 
Sanitation, Mosquito Prevention, Rat Exclusion and Prevention) Regulations.

Greywater Treatment Systems (GTS)
Within Building Control Areas: The manufacturer/agent must submit to the relevant Environmental 
Health Office, a notification for the installation of a product-approved alternative septic tank system 
for a single residential dwelling in a Building Control Area. The GTS must be installed and certified by a 
self-certifying plumber in accordance with the Building Act.

Outside Building Control Areas: The manufacturer/agent must submit to the relevant  Environmental 
Health Office, an application for site-specific design approval of an alternative septic tank system. 
The GTS must be installed and certified by a licensed plumber in accordance with the Public Health 
(General Sanitation, Mosquito Prevention, Rat Exclusion and Prevention) Regulations.

Environmental Health Fact 
Sheet No. 503:
Permanent Greywater Reuse 
in Single Domestic Premises

Queensland
Department of Housing and 
Public Works
www.hpw.qld.gov.au

Untreated Greywater Diversion & Treatment Systems 
All greywater use facilities consisting of either a greywater diversion device or greywater treatment 
plant and greywater land application area must be approved by council. 

Greywater Guidelines
for Council

South Australia
Department of Health 
Ph: (08) 8226 7107 
www.health.sa.gov.au/
pehs/topics/public-health-
factsheets.htm#Wastewater

Untreated Greywater Diversion & Treatment Systems
Permanent greywater systems such as diversion devices or treatment systems require installation 
approval from your local council and the Office of the Technical Regulator. However, the temporary 
use of greywater such as bucketing or hose from washing machine does not require a permit.

Public and Environmental 
Health Considerations: 
Greywater Use

Tasmania
Sustainable Living Tasmania
Ph: (03) 6234 5566
sustainablelivingtasmania.
org.au

Treatment Systems 
In Tasmania, council regulations currently state that greywater must be treated (cleaned) before it can 
be reused on garden beds or for toilet flushing etc.

Greywater – Sustainable 
Living Tasmania

Victoria
Environment Protection 
Authority
Ph: 1300 372 842 
www.epa.vic.gov.au

Local councils

Untreated Greywater Diversion 
The direct diversion of untreated greywater does not require a permit in Victoria in sewered areas. 
However, the reuse of greywater in unsewered areas is considered an alteration to a septic tank and 
requires a council permit.

Treatment Systems
A council permit to install is required before a greywater treatment system is installed. A greywater 
treatment system must be operated and maintained in accordance with the conditions in the council 
permit and the relevant Certificate of Approval to ensure that human health and the environment are 
protected. It is mandatory that the householder has a service contract with an accredited and trained 
service technician to service and maintain the treatment unit and irrigation system in accordance with 
the CA, council permit conditions and the manufacturer’s service manual.

Guidelines for 
Environmental 
Management: Code of 
Practice – Onsite Wastewater 
Management
Publication 891.3’.

Using Greywater: The 
Essential Guide to Collection 
and Use

Western Australia
Department of Health
Ph: (08) 9222 4222
www.health.wa.gov.au

Untreated Greywater Diversion and Treatment Systems: All greywater systems need local council 
approval and must be approved by the Executive Director, Public Health. For a list of approved 
systems, please contact the Wastewater Management Section of the Department of Health.

All greywater reuse systems (except bucketing) must irrigate greywater below ground, unless it is 
treated and disinfected to a secondary effluent standard. No permit required for bucketing greywater.

Code of Practice for the 
Reuse of Greywater in 
Western Australia, 2010

Using Greywater Factsheet

http://www.health.act.gov.au
http://www.health.nsw.gov.au
http://www.sustainablelivingtasmania.org.au
http://www.sustainablelivingtasmania.org.au
http://www.epa.vic.gov.au
http://www.health.wa.gov.au
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Company 
(Made in)

Model System type States 
approved in

Treated or 
untreated

Capacity 
(L/day)

Power 
required?

RRP  
(inc GST)

Warranty

Aerocycle Water Treatment 
(made in Australia) 
 info@aerocycle.com.au 
www.aerocycle.com.au

Aqua Therm 
Disinfection

Filtration and 
disinfection

All Untreated 10000 240 V $5000 5 years

Aerocycle 
Greywater 100

Diversion, filtration 
and disinfection   

NSW, VIC, 
QLD, ACT

Treated 2000 240 VAC or 
24 VDC for 
solar

$4000 1 year
5000 $6000
10000 $8000

Aquacell Pty Ltd 
(made in Australia) 
Ph: (02) 4721 0545 
info@aquacell.com.au 
www.aquacell.com.au

Aquacell G series Membrane 
bioreactor

All states 
(commercial 
and multi-
dwelling)

Treated 5000 to 
100,000

Yes On request, 
project 
specific

1 year

Aqua Clarus International 
(made in Australia) 
info@aquaclarus.com 
Ph: 0409 176 642 
www.aquaclarus.com

M800 Diversion, 
treatment and 
disinfection         

NSW, VIC, 
QLD

Treated 750 - 1000 240 VAC,  
12 and 
24 VDC

$5400 3 years

Aquarius Wastewater Management 
(made in Australia) 
Ph: (08) 9240 8545 
www.aquariuswastewater.com.au 
admin@aquariuswastewater.
com.au

Aquarius DGU Diversion WA Filtered N/A 240 VAC 
single phase

$3000 1 year
Aquarius Gecko Diversion WA Filtered N/A $1100 1 year
Aquarius GWTU Treatment WA Treated >1800 On 

application
Depending on 
configuration

AWWS GreyFlow Systems 
Ph: 1800 911 150, 0405 459 533 
sammilani@awws.com.au 
www.greyflow.net.au and  
www.awws.com.au

G-Flow Diversion NSW, VIC, 
QLD, ACT, 
WA, SA, TAS

Untreated 2000 240 VAC $600 2 years if 
installed by 
accredited 
installer, 1 year 
otherwise

Greyflow PS Diversion with 
automatic filtration

2000 $1800
Greyflow Pro 30,000 $2200

Clearwater Lakes and Ponds P/L 
(made in Taiwan) 
Ph: 1300 283 387 
info@cwlp.com.au 
www.cwlp.com.au

Aqua2use GWDD Diversion and 
filtration

All Untreated 2500 240 VAC 
10amp

$949.95 1 year

Aqua2use UGGWDD Diversion and 
filtration

All Untreated 5000 $2750

Aqua2use GWTS500 Diversion and 
treatment

Pending Treated 500 2 x 240 VAC 
10amp

>$8000 
(to be 
confirmed)

2 years

Aqua2use GWTS1200 Diversion and 
treatment

1200 >$15,000 
(to be 
confirmed)

ECO Design Greywater Reuse 
Systems 
Ph: (07) 3342 4497, 0458 627 701 
savewater@greywater.com.au 
www.greywater.com.au

Greywater Reuse 
System (total system)

Filtration and 
distribution

QLD Untreated 2000 No, gravity 
fed

$2310 20 years

Greywater Reuse 
System (partial 
system)

Distribution Untreated 1000 $770

Ecoflo Wastewater Management 
(made in Queensland) 
Ph: 1300 768 013 
info@ecoflo.net.au 
www.ecoflo.net.au

Nature Clear GWS10 Diversion, filtration 
and treatment

QLD, parts of 
NSW

Treated 2700 No $1140 3 years

Greywater Solutions Pty Ltd 
(made in Queensland) 
Ph: 0412 677 422 
www.greywatersolutions.com.au

BioCell ADGF01 Treatment QLD Treated 800 240 VAC $7500 10 years on 
system, 2 years 
on pumps and 
electrical

GRAS (made in Australia) 
Ph: (03) 9585 7577 
cliff@acgoulding.com.au 
www.acgoulding.com.au

Fully integrated 
reuseable water 
system GRAS 5055 
AG/BG

Diversion and 
filtration

All Untreated Electronic 
soil sensors 
control 
volume 

240 VAC, 6.5 
amp

$6500 1 year

Just Water Solutions Pty Ltd                  
(made in Australia)                                
Ph: (03) 5258 5193   
sales@justwatersolutions.com.au 
www.greywatergator.com

Grey Water Gator Pro Diversion and 
filtration  x 3D 
filters

NSW, VIC, SA, 
WA, NT, QLD

Untreated Site specific 
Outflow 
always 
depends on 
irrigation 
system and 
site

240 VAC, 
10 amp. 
Gravity 
unit also 
available

$1485 2 years 
Grey Water Gator 
Maxi100

$2200

Grey Water Gator Pro 
Gravity

No $950

Grey Water Gator 
Maxi100 Gravity

$1250

Neta 
Ph: 1300 771 134, (07) 3860 0311 
sales@netaindustries.com.au 
www.netagarden.com.au

Neta supply a range of pipe, filters and fittings designed for greywater reuse and distribution.

Suncoast Waste Water 
Management 
(made in Australia) 
Ph: 1800 450 767 
www.ozzikleen.com.au

Ozzi Kleen GTS10 Diversion and 
filtration

QLD, NSW, 
VIC, SA, NT

Treatment 
and 
disinfection

2000 240 VAC 
(12 V to 
24 VDC with 
inverter for 
solar)

From $3900 Tank 15 years,  
pump 3 years, 
electrical 3 year

Table 2. Greywater systems.

GREYWATER SYSTEM BUYERS GUIDE
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Low-cost greywater
Jeremy Spencer from Positive Footprints 
describes his experience with low-cost 
greywater installations.
We have done quite a few greywater 
diversions over the years, including our most 
recent, in the Solar Sollew house, where the 
system had a combined purpose of watering 
the garden and moistening the soil covering 
an earth-tube cooling system to increase the 
efficiency of heat dispersal.

Of the diversion systems we have used, 
my favourite would definitely be the Nylex 
Greywater Diverta (sadly no longer made, 
though it may be available on eBay; other 
simple diversion systems offer many of 
the same advantages), run on a downward 
gradient to subsurface dispersion trenches. 

The Nylex system has an easy-to-use 
handle that points to either the sewer or 
garden pipe, making it clear where the 
greywater is being diverted to. We run 
subsurface pipes on a 1:40 grade to the desired 
garden bed and set up a slotted or drilled-out 
pipe to distribute the water. These pipes are 
usually around 300 mm below soil level, in 
a trench 300 mm wide, and surrounded by 
crushed rock to allow the water to get out of 
the pipe, with the pipe covered in a geotextile 
sock to stop root ingress. Garden soil over the 
trench ensures you don't come into contact 
with the greywater.

Simple diversion systems work well; they're 
low maintenance, with no electrical pumping 
and nothing to break down. However, they 
only work if you have a downhill gradient 
from the greywater source to the garden area 
to be watered.

If you have an upward slope then you will 
have to use a system with a surge/storage tank 
and a pump to push the water to the garden 
(within 24 hours). If you have raised garden 

beds then you will definitely 
need a system with a pump, 
unless your house is raised 
well above the highest 
garden bed to be watered.

These systems usually 
have the added feature of 
filtration of the greywater 
which will remove particles 
such as hair which might 
otherwise clog dispersion 
systems. However, this does 
mean that there is ongoing 
maintenance in cleaning 
the filters occasionally—not an enviable task, 
as they can become smelly.

It is very important that owners choose 
suitable soaps and detergents as these will 
end up in the soil. I always instruct clients 
to only use the greywater when the garden 
tells you it needs more water. Like any other 
tap, do not leave it on all the time. Also, as a 
general rule, direct greywater to the sewer 
over the whole of winter, so that rain can do 
some cleaning as it percolates through the 
garden soil.

Tips and traps from Jeremy:
•  On suburban blocks, location can be 

tricky, as distribution trenches really 
need to be at least 1 metre inside the 
boundary so as not to affect neighbours or 
undermine fences; similarly, you need to 
keep them more than 1 metre away from 
any footings around the building to avoid 
potential cracking. On tight sites this can 
make greywater application difficult.

•  If you have an indigenous garden, use 
greywater sparingly as the extra nutrients 
and water provided by greywater often 
aren't needed by the natives, and are likely 
to make the soil more accessible for weeds.

•  The EPA recommends that vegies that 
come into direct contact with the soil are 
not watered by greywater, where potential 
pathogens can contaminate the produce. 
However, fruit trees that have their fruit 
well clear of the soil and love the extra 
water act as natural filters, reducing the 
danger of pathogen transmittance.

•  When building a new home or extension, 
even if you are not doing a greywater 
system, keep the greywater plumbing 
separate from the blackwater, until the 
plumbing is past the footprint of the 
house, and mark that position. Then in 
the future, should you wish to harvest 
the resource, you know where to find it. 
It is necessary to direct plumbers to do 
this as the standard practice is to run the 
greywater and blackwater together as 
soon as convenient.

 Stop using greywater if:
•  plants start turning yellow and look thirsty 

even though you have been watering
•  water is ponding after rain where it wasn't 

before
•  soil profile (the different layers in the soil) 

changes, see http://en.wikipedia.org/wiki/
Soil_horizon

•  soil pH rises (soil becomes more alkaline).

T  Nylex Greywater Diverta (left); Simple diverters that fit into pipes are 
readily available and are quite low cost (right).

GREYWATER SYSTEM BUYERS GUIDE

Company 
(Made in)

Model System type States 
approved in

Treated or 
untreated

Capacity 
(L/day)

Power 
required?

RRP  
(inc GST)

Warranty

Wastewater Australia 
Ph: 1300 856 237 
info@wastewateraustralia.com.au 
www.wastewateraustralia.com.au

ultraGTS Diversion, filtration 
and disinfection   

NSW, VIC, 
ACT

Treated 1000 Yes 240 VAC $8000 1 year electrics, 
5 years other 
components

Water Installations 
(made in Australia) 
Ph: (08) 92956263 
www.waterinstallations.com

GRS Filter (H and V 
models)

Diversion WA Untreated Unlimited Yes, 
240 VAC

$1980. With 
irrigation ‘kit’ 
$2500

2 years for 
whole system

Wattworks (made in Australia) 
Ph: 0400 826 828 
wattworks@bigpond.com 
www.wattworks.com.au

Smartpit Diversion and 
filtration

All Untreated Unlimited Yes: 2 x 
240 V

$2100 1 year

Smartpit Econo Yes 240 V 
15 amp GPO 
required

$1800
Wattworks phidellity 
water treatment 
system WWPHD

Diversion and 
treatment

NSW 
pending 

Treated >$6800

Table 2. Greywater systems (cont).

http://en.wikipedia.org/wiki/Soil_horizon
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Off-grid in the suburbs
EV power to the home
One ReNew reader has used his electric vehicle to take most of his energy 
consumption off-grid. He explains how he did it.

I WAS keen to increase the size of my PV 
system as my house was using more energy 
than the system produced in winter. This 
meant I was importing energy from the grid at 
29 c/kWh (100% GreenPower, I hasten to add!).

I was also keen to experiment with going 
off-grid. I considered going completely 
off-grid, but that would mean losing the 
perceived reliability of supply from the 
grid, requiring a leap of faith for a suburban 
consumer like me.

Off-grid economics
My solution, instead, was to install a separate 
off-grid PV system. I now have two PV arrays 
with separate inverters, one connected to the 
grid and one off-grid, with the house running 
(mainly) on the off-grid system. 

The idea of going off-grid with battery 
systems was featured in ReNew 128. One 
article suggested that price parity with a grid 
connection is yet to arrive, particularly in 
metropolitan areas, as PV may now be cheap 
but batteries are still expensive. 

However, I already had a good-sized (8 kWh) 
lithium ion battery in my plug-in Prius 
conversion. I was able to use this battery for 
my off-grid system, with it providing around 
6 kWh storage at 75% depth of discharge. So, 
even though I live in metro Melbourne, the 
economics worked out well for me.

Technology needed
My system required some technology: I 
purchased a 4 kVA Ecotronics unit from 
Commodore Australia that does it all. It is a 
MPPT (maximum power point tracking) PV 
controller, battery charger, AC inverter and 
grid UPS all in one (see Products, this issue). 

It is designed to run off a 48 volt battery, the 
same as my Prius PHEV conversion system 

o  This is the plug-in Prius conversion kit in the Prius’s boot. On the left is the 48 volt mains battery charger and 
on the right is the 48 to 240 volt DC–DC converter, which takes power from the add-on battery (the large 
silver box underneath everything else) and steps it up to match the Prius’s system voltage. Alan’s home power 
system runs from the 48 V battery. The small box in the middle is the battery’s management system.

battery. The conversion system, from Enginer  
in the USA, uses a 48 volt battery and a DC–DC 
converter to step the voltage up for the Prius’s 
drive system.

The Ecotronics unit can also automatically 
revert to grid power if there is not enough sun 
or the battery is low. It can even be set up for 
load levelling—i.e. charging the battery bank on 
night-rate mains power then supplying power 
during the day. However, with a relatively high 
night-rate tariff (19 c/kWh), the economics for 
this are marginal for me—a 10 c/kWh saving 
over the day rate of 29 c/kWh.

The Ecotronics unit simply connects to the 
Prius conversion’s 48 volt battery via a large 

Anderson connector (a high current rated two-
pole connector popular in DC systems). When 
not running the house loads, the Prius battery 
can either be charged from the Ecotronics 
unit’s built-in battery charger or the charger 
that came with the Prius conversion kit.

Powering the house
My total house load (house plus granny flat) 
is about 6 kWh per day. The larger loads are 
intermittent and flexible; the heat pump hot 
water system is around 1 kW (used only for 
winter boosting of my evacuated tube solar hot 
water system) and the PHEV charger is around 
1.3 kW. I use a simple timer to ensure they don’t 

DIY
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run concurrently. This ensures most of the PV 
power is used directly when produced so that 
I don’t need a larger house battery, and so I 
still have some PHEV battery for when I need 
to drive the car. The other high house loads 
include the microwave, water pump (we are off 
mains water), toaster, kettle etc.

The off-grid PV power is distributed to 
three points around the house: the kitchen for 
appliances, the heat pump hot water system 
and the lounge for computer and TV/DVD. 

I’ve left the house lights on the grid as 
their consumption is negligible, although 
I have a lamp in the lounge running on the 
off-grid system for use when reading for 
extended periods. As most of the heavy loads 
are off-grid, the total grid load is quite small, 
mostly the lighting and a few small devices. 
Of course, any loads still on the grid are fed by 
the grid-connected PV system during the day, 
offsetting retail-priced grid power.

Cost
For me, this system was a cheap solution. Total 
cost was around $4500, which consisted of:

• 1.5 kW PV: $1600
• Ecotronics unit: $1700
• PV rack mounts/misc bits: $500
• electrician’s fee: $600
• main battery: free!
• extension leads and power boards: $100.
This system works cost-wise for me 

because I didn’t need to buy a battery: I 
already had the Prius battery, which was 
sufficient for my needs as I optimise using the 
PV-generated electricity as it is created.

I like this system so much I am considering 
adding another 1.5 kW of PV panels so that 
the system has the capacity to supply an 
induction cooker and heat pump space 
heater—the final hurdles to my house/flat  
going fossil-fuel free. I might also consider 
a larger battery which would be external to 
the Prius to help increase the life and reserve 
capacity of the PHEV kit battery.  S
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Vehicle-to-grid: coming soon?
Using EV and plug-in hybrid vehicle 
batteries to provide energy for homes is 
not a new idea—some EV enthusiasts have 
been doing it for years. However, doing 
it on a commercial scale is a more recent 
development.

A number of EV manufacturers have 
looked into using the batteries in their EVs 
to either provide backup power for the 
home or to provide energy storage for the 
mains grid for peak load levelling.

Nissan has been trialling their ‘Leaf to 
Home’ system in demand-response testing 
at several of its sales outlets to assess the 
effectiveness of EV batteries when used for 
energy management. During peak times, 
the Leaf batteries will be providing some 
of the energy for lighting the dealership 
showrooms, thus reducing grid load. In 
domestic situations, the goal is to use 
the EV’s battery to provide some of the 
energy for the home during peak times. 
This reduces grid load without affecting 
the EV owner’s energy use. See www.bit.ly/
Leaf2Home

It’s not just EV manufacturers 
investigating this technology. The 
University of Delaware has a vehicle-to-grid 
(V2G) research group that has developed 
technologies and policies to enable V2G 
systems. They ran a trial last year using 15 
Mini Cooper EVs that had been fitted with 
V2G equipment. See www.udel.edu/V2G 
and http://nyti.ms/1vkd70O.

Rocky Mountain Institute in Colorado 
has developed the Smart Garage concept 
involving the seamless integration 
of vehicles, homes and offices via 

the electric power grid. www.rmi.org/
The+Smart+Garage+V2G

And the US military, who have a good 
understanding of the vulnerability of being 
locked into oil use, have just created the 
largest operational V2G project in the world, 
with Los Angeles Air Force Base to replace 
its entire general-purpose fleet with 42 
electric vehicles, 36 of which will be V2G 
capable. www.bit.ly/LAAFBV2G

While there have been some concerns 
about reduced battery life caused by 
increased cycling of vehicle battery packs, 
the cycle depth in proposed V2G systems is 
quite shallow and is unlikely to significantly 
affect battery life.

The main advantage of V2G systems for 
the electrical distribution system is the 
reduction of peak loads (load levelling) 
and hence the potential elimination of 
fossil-fuel powered spinning reserve 
generators, with a corresponding reduction 
in generation emissions. Further, increased 
grid storage can invalidate the argument 
that intermittent energy sources such as 
wind and solar cannot provide baseload 
power.

“A number of EV manufacturers have 
looked into using the batteries in their EVs 
to either provide backup power for the 
home or to provide energy storage for the 
mains grid for peak load levelling.”

Warnings
Please check with your energy retailer 
before upgrading or installing a new 
renewable energy system, as it may 
affect your eligibility for feed-in tariffs 
or your peak/off-peak rates. Tariffs and 
rates vary from state to state and also 
between distributors in each state—further 
research is required with your personal 
circumstances taken into account. 

All mains wiring should be done by a 
qualified electrician to both ensure safety 
and compliance for home insurance.
When working with high DC voltages 
such as found in electric vehicles, safety 
precautions must be taken, including using 
insulated tools, removing all jewellery and 
disconnecting battery banks before doing 
work such as wiring changes. Never attempt 
to work on such systems unless you are 
sure you know how to work on them safely.

http://www.bit.ly/Leaf2Home
www.rmi.org/The+Smart+Garage+V2G
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Efficiency on a budget
Easy, low-cost retrofitting
Alan Cotterill takes us on his journey retrofitting a standard 
brick-veneer home for energy savings.

ELEVEN years ago we bought a near-new 
four-bedroom brick-veneer house in Wagga 
Wagga, an inland town in NSW, in an area that 
experiences hot summers and cold winters. 

It’s a fairly standard house for the area, set 
on a concrete slab, with a verandah running 
the length of the eastern side. The house 
is long and narrow, on a north–south axis, 
with only the double garage facing north. 
Excluding the double garage and verandah, 
the house size is 183 m2 and the window area 
is 19% of the floor area. 

R3.3 batts were already installed in the 
ceiling, along with reflective foil in the walls 
and under the colorbond roof. We found 
that an evaporative cooler provided effective 
summer cooling on most days and later-fitted 
gas central heating provided winter heating, 
albeit at a cost. 

There were several areas, however, where 
we found we could significantly increase 
comfort and decrease bills, through simple 
retrofits. Some of these are detailed below, 
including information on any issues we 
encountered and how we overcame them. 
Hopefully this will be of assistance to others 
planning similar retrofits.

  
Downlight gaps
The house’s original lights were 12 V, 20 W 
halogen downlights. A 30 cm clearance 
without insulation batts is required around 
each downlight to guard against overheating 
and fire. There were 18 halogen downlights, 
meaning 18 gaps in the insulation. Thus, there 
was about 6 m2 of ceiling without insulation. 

So, four years ago I did a simple changeover 
from 20 W halogen globes to 3 W LEDs ($15 
each at the time), using the existing fittings 
and transformers. I later covered each 

downlight with a downlight mitt ($18 each) 
and, ensuring that all transformers were held 
above any insulation to prevent overheating, I 
filled in the insulation gaps up to the mitts. 

Each mitt comes with a wire support to 
secure it to the plasterboard and a wire tower 
to secure each transformer above the mitt and 
batts. Installation of the mitts was easily done 
from below, standing on a ladder. Because 
they are soft, you can simply collapse them, 
insert them through the hole for the light 
fitting, and open them up inside the roof 
cavity and position them over the hole. Then 
you just push the light fitting back in place, as 
they are held in the ceiling with spring clips.

 The main energy saving wasn’t from the 
significantly lower wattage for lighting, but 
from the improved ceiling insulation, which 
reduced energy costs, especially from winter 
heating.

 There were some problems, however. The 
original transformers were designed to run 
with a higher wattage than the 3 W LED globes 
I used, resulting in some flickering and some 
transformers failing. With what is available 
today, I would, instead, plug in an entire new 
12 V LED downlight unit, which includes a 
matched transformer ($28 from a specialist 
electrical trade/retail outlet).

 Also, the 3 W LED bulbs were bright 
enough for general socialising, but a little dim 
for reading. We’ve since added newer 8 W 
LED bulbs selectively, such as over a chair 
used for reading or over a work area in the 
kitchen. Not only is there now plenty of light, 
but the beam angle of 95 degrees (rather than 
a narrow 33 degrees) gives wider and more 
even illumination.

The choice of downlight mitt also needs 
to be considered carefully. Mitts need to 

o    Downlights were covered with mitts to eliminate 
holes in the roof insulation.

o  Vent covers prevent heat loss through air 
conditioning vents. 

o    A DraftStoppa prevents heat loss from updrafts 
through exhaust fans.
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these vents and the plasterboard can also lead 
to a large amount of air leakage into the roof 
space. One solution is to get up in the roof 
cavity and seal these joints with expanding 
foam. The recent AC DraftShield range from 
Ecomad provides a transparent shield that 
covers the duct and seals against the ceiling 
plasterboard. This does both jobs: it prevents 
convection heat loss from poorly closed vent 
blades as well as from around the edge of 
ceiling vents, and is much less fiddly at the 
change of season. 

 
Summer shading of windows 
One long wall of the house faces west and I 
saw benefit in shading the brickwork on this 
wall as well as the many windows in summer. 
So, at the start of each summer, I use large 
bulldog clips from an office supply chain to 
suspend shadecloth from the outer edge of 
the guttering along the entire west side of the 
house. Standing on a short stepladder, this 
task takes no more than 15 minutes once the 
shadecloth is unrolled on the ground.

I use a double thickness of 75% shadecloth, 
which allows some light through, but no 
direct sunlight. It comes in a 3.6 metre width, 
and whatever length you want off a roll. 

It comes off the roll in a double thickness 
with a permanent crease, which I find assists 
placement. I use the crease to form the lower 
edge of the hung shadecloth and, after hanging 
the cloth, I place long timber battens inside 
the fold to give a neater, flat appearance. I 
position the bulldog clips every 80 cm along 
the guttering. After four summers, there seems 
to be no strain or sagging of my guttering. 

On the eastern side of the house, we have 
planted climbing roses opposite windows. 
These ramble over large sheets of galvanised 
mesh along the outer edge of the verandah and 
limit entry of the morning sun in summer. 

be matched to the type of light fitting and 
may need a ventilation hole. Mitts without 
ventilation holes can be used with fittings of 
the gimble type, where the light can be tilted 
in its fitting. This tilting action requires a small 
circular air gap, flush with the ceiling, and 
this allows some ventilation around the bulb. 
But, where fixed fittings are used, mitts with 
ventilation holes are required. We used mitts 
with ventilation holes to avoid any risk in the 
future; for example, a new homeowner could 
unwittingly replace a gimble fitting with a 
fixed fitting. 

  
Convection heat loss through 
bathroom ceiling fans
Standard ceiling exhaust fans can lead to 
warm-air leakage in winter. Even when the 
fan is off, warm air will escape through the 
fan opening into the roof cavity. To stop 
this, we installed DraftStoppas ($26 each) 
over the ceiling exhaust fans in the main 
bathroom and the ensuite. When the exhaust 
fan is operating, the strong airflow from the 
fan opens the two lids of the DraftStoppa, 
allowing the air to escape, but when the fan is 
turned off, the lids close by gravity. This is an 
easy DIY installation if the roof cavity above 
the exhaust fan is roomy enough.

Another option is to use a more expensive 

ceiling exhaust fan ($70 instead of $25, from a 
hardware outlet), which incorporates a grille 
that snaps shut when the fan is turned off. 
Most new centrifugal ceiling exhaust fans also 
incorporate a damper in the outlet duct. Both 
these types of fan can be installed easily from 
below, without needing to enter the roof cavity.

  
Heat loss through evaporative cooler 
vents in winter
Evaporative cooler ducting has very generous 
dimensions in order to deliver a large airflow 
to each room in the house and out window 
openings. In winter, when the cooler is not 
in operation, this ducting is a highway for 
heated air to exit via the roof unit. Many older 
evaporative coolers do not have a damper 
system to block this backflow of rising hot air. 
I suspect that, even if a damper were installed, 
it would not fully prevent this backflow.

 To remedy this, I cut squares from thick 
rubber-backed carpet to fit snuggly over the 
vents. Each duct ceiling vent is made up of 
four squares of directional blades, designed to 
modify airflow direction and velocity rather 
than to adequately seal off the ducts. As long 
as one section of blades can be removed, the 
rubber-backed squares can then be easily 
inserted or removed through that opening.  

The gaps between the outside edges of 

a  Alan uses bulldog clips to 
attach shadecloth to the 
gutters for a quick and easily 
removed shading system.
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Cheap but effective window pelmets 
For aesthetic and expense reasons, I didn’t 
want to dress our windows with backed 
curtains. Rather, we persisted with the existing 
vertical blinds on the larger windows and 
sliding doors in the bedrooms and the open-
plan living area. The remaining windows had 
roller blinds. I read in ReNew that my current 
window treatments, once closed or drawn, had 
insulating benefits. However, this benefit was 
only significant if a sealed pelmet was fitted. 

 I made my pelmets out of pre-coated 
92 mm x 11 mm pine ($9 for 2.7 metres). With 
careful measurement, I made a pelmet for 
each window with a single board sitting in 
the natural setback of the architrave around 
the top of the window. I secured each board 
with five 30 mm x 1.6 mm bullet head nails. 
The boards allow full operation of the vertical 
blinds and the roller blinds, but the possibility 
of future repairs made the use of glues and 
sealants unwise, so they were avoided.

 Existing decorative pelmets projecting 
into the room above large sliding doors were 
totally ineffective, because they were open at 
the top. I made these more useful by putting a 
lid of light hardboard across the top and using 
ducting tape to seal the lids to the existing 
fascia.

  
DIY double glazing 
A current project is to retrofit my very 
standard aluminium windows with double 
glazing. I have decided to use clear cast acrylic 
sheeting. The ‘low-hanging fruit’ are the fixed 
window panels where I have fixed 3 mm 
acrylic onto the surrounding framework with 
clear silicone sealant. I expect to use 2 mm 
sheeting with spacers against the glass to give 
an air gap on the sliding windows. The larger 
sliding doors will need 3 mm or possibly 5 mm 
sheeting over similar spacers. I have learnt 
that scoring and snapping acrylic sheeting 
is harder than it sounds. It is far cheaper 
and easier to order your sheeting pre-cut 

to the required sizes online than from any 
hardware outlet. The Plastics Factory will give 
immediate quotes online on any combination 
of precut sheet.

I have not been able to usefully quantify 
energy savings because of the many variables 
at play over the years when these changes 
were implemented. However, at noon in late 
spring recently, with an outside temperature 
of 32 °C and a roof cavity temperature of 
56 °C, the room termperature was 22 °C with 
no evaporative cooler use since the previous 
evening. A day in mid-winter with an 
overnight outside temperature of 0 °C saw an 
early morning room temperature of 15 °C with 
no overnight heating. 

Observations like these are a reason for me 
to think that the work has been worthwhile. 
We’ve come a long way, but I still have a lot of 
this retrofit journey ahead of me!  S

Alan Cotterill is a retired GP who made a ‘tree 
change’ to Wagga Wagga 42 years ago.

o A simple pelmet for vertical blinds consists of nothing more than a strip of painted pine.

o  Double glazing using pre-cut acrylic sheets, sealed 
into place with clear silicone sealant.

Warning
A number of the projects described here 
involve potential hazards. When working 
inside ceiling cavities, be careful to make 
sure you stand only on ceiling joists. A solid 
board that spans three joists makes a good 
working platform. If your roof cavity has 
wiring not encased in conduit, it is highly 
advisable to shut off power to the home 
while working in the roof.

When working outside on ladders, it’s best 
to use a stable stepladder on a solid surface. 
If using an extension ladder, have someone 

with you to help stabilise the ladder.
When fitting downlight mitts or 

DraftStoppas to exhaust fans, you must turn 
power off to the circuit before removing the 
downlight fittings or fan.

If using acrylic for double glazing, we 
recommend that you have the material cut 
by the acrylic supplier—the end result will 
be neat, clean cuts. If cutting acrylic yourself, 
it must be cut on a solid, flat surface such 
as a suitable work bench, and you must use 
a suitable saw, such as a circular saw fitted 
with an appropriate blade.



Specialising in true natural finishes 
with full declaration of ingredients
Catering also for earth and 
strawbale constructions countrywide 

(02) 6584 5699
info@naturalpaint.com.au 
www.naturalpaint.com.au  

A Solution that’s as Simple as Breathing
•   Keeps polluted air outside and clean air inside
•  Prevents hot or cold air from entering the home via the exhaust fan 
•  Saves energy and helps the environment 
•  Easy to install

d
ra

ft
st

o
p

p
a

.c
o

m
.a

u

Recyclable self-sealing casing for exhaust fans.
When it comes to reducing heating and cooling costs it’s hard to 
top this cleverly designed invention. Containing a set of balanced 
shutters, which remain closed while the fan is not in use, the  
DraftStoppa® prevents air entering from the roof cavity. 
WINNER
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Ducted Ceiling Exhaust Fan Featuring the revolutionary  
VorTecsTM Grille & Award Winning DraftStoppa concept.

Every component on the elegant new TopHat has been custom 
 

With it’s self-sealing technology, the TopHat prevents air, dust  
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Holiday reading guide
From the practical to the visionary
We asked several members of the ATA (ReNew’s publisher) to suggest some 
holiday reading. Wendy Clarke, John Knox, Lance Turner and editorial intern 
Jenna Waite review books to fuel your new year’s resolutions and inspire 
discussion, action and learning.

Authors: Naomi Oreskes, Erik M Conway,
Published by Columbia University Press, 2014

 
ORESKES and Conway follow up their 
Merchants of Doubt with a dystopian view 
from the year 2396. The deniers have won, 
yet their victory is a hollow one as the 
results of unmitigated climate change have 
brought about the very changes that the free 
market has been trying to prevent with their 
denial. Chaos has ensued for over 300 years 
after the collapse of the West Antarctic Ice 
Shelf and the world is a very different place, 
with neoliberal democracies replaced by 
centralised government and an immense loss 
of personal choice—civilisation is not dead, 
but, in a world where the coastlines have 
changed dramatically and democracy is a 
vague memory, the ‘golden age’ is certainly 
over.

Author: Michael Shuman
Published by Chelsea Green, 2012
RRP $22.95 (newsouthbooks.com.au)

 
RELOCALISATION is a priority given peak 
oil, climate change and the livability of our 
communities. In this community resilience 
guide, Michael Shuman explains how we 
can all benefit from investing locally; how 
to go about it through cooperatives, local 
banks, peer-to-peer lending, local revolving 
loan funds and self-managed super funds; 
and details real-life examples. It seems that, 
together with minimising your footprint 
through eating local, reducing consumption, 
eco-investments, lowering energy use, caring 
for local ecosystems and the like, investing 
locally is another means to empowering 
grassroots activities in our communities to 
create a sustainable planet. 

Authors: Dickon Ross, Cathleen Shamieh,  
Gordon McComb
Published by John Wiley & Sons, 2009 
RRP $35.95 paperback / $28.99 eBook

THIS book is designed to take the scariness 
out of learning the basics of electronics. It 
covers theory, from the simplest components 
through to more complex devices such as 
integrated circuits. It also includes a practical 
guide on using electronics—what tools to buy, 
how to use breadboards to prototype circuits, 
and how to measure and analyse circuits to fix 
problems. It includes simple circuit examples 
to show how specific components work, as 
well as some practical circuits to make useful 
devices such as flashing LEDs and alarms. 
Not a circuit encyclopaedia, but a good place 
to start if you want a basic grounding in the 
concepts.

On a similar topic, Make: Electronics by 
Charles Platt (O’Reilly, 2009) also comes 
highly recommended by our proofreader!
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Author: Nathan Devine
Published by Retrash, 2014
RRP $39.95 hard copy / $12.99 eBook  
(www.retrash.com)

RETRASH seeks to inspire readers with 
creative and innovative ideas for reusing, 
recycling and upcycling secondhand 
materials. It highlights adaptable solutions 
to the growing problem of waste, where 
reducing the demand for new materials 
can result in beautiful consequences. All 
featured items showcase each (re)designer’s  
creative process and inspiration, from the 
use of reclaimed sewing materials and 
upcycled skateboards, to salvaged wire 
from old television sets transformed into 
quirky, socially conscious products. The book 
includes interesting ideas for the reuse of 
glass, timber, plastic and even kitchenware.

$10 discount offer on Retrash!
Author Nathan Devine has very kindly 
offered ReNew readers a $10 discount 
on their purchase of his book. Simply 
log on to www.retrash.com/shop, select 
your preferred book option, enter the 
promotional code ‘renew’, click on ‘apply 
coupon’ and continue with your checkout.

Author: Jonathon Porritt
Published by Phaidon, 2013
RRP $45 paperback / $7.99 iBook

 
PORRITT offers a hopeful vision from the 
future. It’s the year 2050 and, even though 
climate change has wrought many drastic 
changes to the planet, we as a species 
have stepped up to the plate and made 
the transition to a low-carbon, low-impact 
economy. Written from the perspective of 
teacher Alex McKay and his research team, 
looking back at global events that led them 
to their greener and more sustainable world, 
while not a rose-coloured vision, it still leaves 
room for hope that we can turn the fossil-
fuelled ship around in time to maintain some 
semblance of the civilisation we know.

Authors: Phillip Vannini, Jonathan Taggart
Published by Routledge, 2014
RRP $34.95 paperback / $14.27 eBook (amazon.com)

 
HOT off the presses, this ethnographic journal 
explores the day-to-day life of Canadian 
‘off-gridders’—those who are choosing to live 
outside of contemporary society—and their 
dealings with a variety of environmental 
constraints. The authors’ documented 
journey around Canada provides a glimpse 
into the lives of these individuals and calls for 
reflection upon what is taken for granted in 
the 21st century.

Note: this book description is based on information 

supplied by the publisher as a review copy was not 

available before publication.

Authors: Dr Dominique Hes, Dr Chrisna du Plessis
Published by Routledge, 2014
RRP $65.95 paperback / $52.76 eBook (amazon.com)

 
A COLLECTION of inspiring thinkers and 
innovative minds is captured in this book, 
which has been collated over two years. It 
seeks to offer insight into and engagement 
with the design principles embedded in 
alternative ways of living, and to motivate 
individuals and designers through the 
detailing of international case studies of 
sustainable, regenerative design projects.

Note: this book description is based on information 

supplied by the publisher as a review copy was not 

available before publication.
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Shop with the ATA
Why not buy your gifts from the ATA Shop? We stock books, kits and energy-efficient devices.
Below are just some of the products available in the ATA Shop. To browse the full range and place an order 
go to shop.ata.org.au, or fill out and return the form at the bottom of the page.

Post to: ATA, Level 1, 39 Little Collins St, Melbourne VIC 3000

ATA members receive a 15% discount on ATA products, except where noted. Ask for your discount when you order! 

SEND ME BOOKS OR PRODUCTS

ITEM OR CODE   QTY   PRICE

  $

  $

  $

MEMBER DISCOUNT (15%)   – $

POSTAGE   $

PLEASE ACCEPT MY DONATION   $

TOTAL (all prices in A$ and subject to change)   $

Booklets and magazines – postage $3.50 anywhere in 
Australia, all other items (books and electronics) $10.

Donations over $2 are tax deductible 
     Send me a tax deductible receipt

MY DETAILS (PLEASE PRINT):

NAME

ADDRESS

STATE                                   POSTCODE PHONE

EMAIL

PAYMENT DETAILS:

CARD TYPE       VISA      MASTERCARD    OR:     CHEQUE       MONEY ORDER

CARD No:

EXPIRY DATE NAME ON CARD

SIGNATURE                                                                                                                    Send my receipt by email

Sanctuary: Modern Green Homes issue 29 
Price: $11.95  
Sanctuary’s summer 2014/15 issue features Australian 
design, Indigenous architecture, 10 Star Challenge, design for 
heatwaves, roofs for keeping cool, bush tucker—and much 
more! 

EcoSwitch 
Price: $19.95 
Standby power accounts for 5% to 10% of all energy use. With 
an EcoSwitch, you can conveniently control power to one or 
a group of devices without having to climb under desks or 
behind cabinets. Winner of New Inventors People’s Choice 
Award in 2007.

18 W LED outdoor bulb 
Price: $49.50 
At over 80 lumens per watt, this Par38 bulb is an energy-
efficient replacement for the 150 W bulbs commonly used in 
driveways and outdoor entertaining areas.

Low-cost mains power meter
Price: $29 
Measure the power usage of your mains appliances with 
this low-cost meter. It comes with a large display and a 1 m 
extension cord for those hard-to-access power points.

Greener by the Day 2015 calendar 
Price: $25
This ‘calendar with a difference’ provides monthly challenges 
to help you have a positive impact on the environment, and 
is full of useful tips for a more sustainable lifestyle in and 
around the home. Created and printed in Melbourne with 
100% recycled paper and vegetable-based inks.

Rethink Building Materials 
Price: $29.95 
Building materials can be a minefield for the uninitiated—35 
of Australia’s world-leading experts help you to achieve the 
best results when designing, renovating or building a home—
it has to last, so it’s worth the effort!

Smart Living Handbook 
Price: $34.95 
Your home is a haven from the elements, but improper 
materials may impact your family’s health. This handbook 
will enable you to make your home functional, energy 
efficient and supportive of good health, with over 300 pages 
of practical tips and hints. 

ValveCosy 
Price: $20 
An elegant solution for a largely overlooked problem, this 
insulating cover is designed to fit neatly over the pressure/
temperature relief (PTR) valve on your hot water service. It 
reduces heat loss, conserves energy and saves you money.  



    ReNew Issue 130      89renew.org.au

The ATA branches continue to share 
practical solutions and information 
on sustainability, renewable energy, 
building design and energy efficiency. 
Here’s a summary of recent branch 
events around Australia.
Adelaide: With a strong emphasis on 
sustainable building, Adelaide have been 
investigating structural building panels and 
energy-efficient cooling systems. They also 
hosted a meeting about algae-based biofuels.

Albury: Local ATA members are still working 
to develop this branch. We hope to have more 
news on this in the new year.

Brisbane: On hold for a while, but now 
with new leadership, Brisbane are working 
towards restarting in earnest next year. Keep 
an eye out for event announcements on the 
ATA Community site or via member email 
bulletins.

Cairns: Cairns are currently looking to form a 
more active presence in the Atherton region. 

Canberra:  After a few quiet years, Canberra 
are reforming with new leadership and vision. 
Look forward to great activities in 2015.

Geelong EV:  Continuing to meet monthly to 
discuss current projects and new technology 
in the EV field, Geelong have, since their 
inception in 2008, seen the conversion of 
about a dozen local vehicles  to electric drive.

Melbourne: In September, there was a 
showing of The Future of Energy film. In 
October, they hosted a biodiesel workshop 
and November’s meeting explored practical 
examples of Zero Carbon Housing.

Melbourne EV: During September and 
October, Melbourne EV had updates from 
the Swinburne and RMIT electric race teams. 
If you’re in Melbourne on 14 December, 
check out these teams racing at Calder Park. 
In November, the branch held its annual 
meeting, with updates from the EV world and 
reviews of the Tesla Model S.

New Zealand: New Zealand are currently 
looking for people to assist with organising 
ATA activities in the Auckland area. 

Perth: In October, convenor Travis 
Hargreaves worked with Bayswater Council to 
deliver a workshop on solar panel basics, and 
work continues with the Sustainable Energy 

Network and the Australian Solar Council.

Sydney Central: September’s meeting 
investigated LED lighting, followed in 
October by a practical electric bike event in 
association with GreenUps. The November 
meeting presented the ‘need to know’ for 
hemp-lime construction. Branch members 
also assisted the ATA’s involvement in Grand 
Designs and Eco Expo.

Sydney West: After a successful day of 
Earthcare Centre tours on Sustainable House 
Day, the branch held their annual Earthcare 
Fair.

Tasmania North: Following on from their 
Community Energy Roadshow, Tassie North 
held a well-received ‘meet the candidates’ 
forum for the local Meander Valley Council 
elections. 

Toowoomba: This new branch will be 
holding its first events in January and March—
keep an eye out for ATA bulletins.

To join in and for all enquiries about branch 
activities, contact Doug Rolfe, ATA Branch 
Officer: 03 9631 5407, doug@ata.org.au or  
www.community.ata.org.au/branches.

Daily Team Production - ATA 145.223kW
12/11/14 to 01/12/14
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Go ATA team! PVOutput update
It’s been a while since we looked at ATA’s PVOutput team. We now have many  
more team members, and energy generation is growing nicely.

PVOutput is a portal to which you manually
or automatically upload data from your grid-
interactive power system and store, display
and share that data with other PVOutput
users.

When we last looked at how ATA’s 
PVOutput team was progressing, we 
had around a dozen members who were 
generating in the region of 100 kWh per day. 
Since then, the team has grown to more than 
30 active members, while daily production is 
approaching 500 kWh per day!

Average efficiency has also improved, 
coming in at more than 4.4 kWh of energy 
generated daily per installed kilowatt of PV. 
Interestingly, the average system size has 
fallen slightly from 3.8 kW to 3.54 kW. The 
largest system in the team is Seco’s, with a 
whopping 14.5 kW of PV.

Since the ATA team began, total generation 
is now 400 MWh, 115 MWh of that in the first 

11 months of 2014—almost three times as 
much energy as all of 2013!

But we don’t want these figures to stop 
growing—if you are an ATA member and have 
a grid-connected PV system, why not make 
it part of ATA’s team. To sign up to the ATA 

team, go to www.bit.ly/ata-pvout or search 
‘ATA team’ on www.pvoutput.org. Register 
your system, upload at least five groups of 
data and then you can join the team. To find 
out more about using PVOutput, see the 
article ‘PVOutput’ in ReNew 124.  S
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The Pears Report
The end, not beginning, of an era

Alan Pears explains why coal seam gas is not the answer and, when 
it comes to energy-efficient homes, why the cooling side of the 
equation needs some attention.

COAL seam gas (CSG) has been widely 
promoted as a game changer that will drive a 
gas boom. It’s not. It’s a desperate attempt to 
prop up the fossil-fuel era. It is also a conflict 
between the established energy industry 
(backed by governments) and just about 
everyone else, including state governments 
desperate to win votes. 

However, the predictable failure of CSG 
will shift the balance in favour of sustainable 
energy: efficient, smart, renewable, 
distributed energy-service solutions.

The gas industry and the federal 
government are throwing everything at 
supporting CSG. Even the east coast ‘gas 
crisis’, caused by companies building natural 
gas plants in Queensland without locking 
in their gas supplies, has been used to try to 
justify more CSG development.

The reality of CSG
The CSG reality is that very large numbers 
of gas wells must be drilled and networks 
of pipelines built, conflicting with tourism 
and agriculture, placing underground water 
resources at risk, exposing people, animals 
and plants to toxic chemicals, and potentially 
leaking methane, a very active greenhouse gas. 

In addition, the wells don’t produce gas for 
very long, and they must then be managed for 
an unknown period to limit impacts on the 
local environment and underground water 
resources. And it’s not cheap gas: in fact, high 
international prices are needed for it to be 
profitable.

The gas industry has blamed ‘cowboy’ 
operators for problems. But how do they 
respond when a responsible operator like AGL 
is found to have methane leaks from nearly 
a tenth of its CSG wells in NSW? (www.bit.ly/
SMHCSG) 

The NSW Chief Scientist has published 
a thorough report on CSG. While she finds 
it is possible to manage CSG responsibly, 
she spends quite a bit of her 24-page report 
outlining the difficulties in ensuring strong 
regulation and enforcement, funding 
to deal with problems during and after 
production from wells, and strong governance 
mechanisms. 

It seems obvious that these requirements 
cannot be met by any Australian government. 
Voters know that no present government 
can lock in comprehensive environmental 
regulation and enforcement to ensure future 
governments manage derelict wells for 
decades or longer. We simply do not have the 
governance capacity to properly manage the 
long-term impacts of CSG.

CSG is more trouble than it’s worth. We 
have wasted too much time failing to address 
climate change to be able to enjoy the luxury 
of using fossil gas, especially leaky CSG, as a 
transition energy source. The global carbon 
budget is just too tight. 

Moving on
At the same time, technology development, 
economies of scale and emerging creative 
financing solutions mean that efficient, smart 

renewable energy solutions can deliver 
practical, lowest cost solutions. 

While Australian governments and 
the energy industry wallow in denial, the 
International Energy Agency, World Bank and 
numerous leading economists have joined 
climate scientists and the sustainable energy 
industry to support this transformation and 
proclaim that it is practical. 

As former Saudi oil sheikh Ahmed Zaki 
Yamani said in the 1970s (www.bit.ly/NYT-
AZY), ‘the stone age didn’t finish for lack of 
stone’. We have now moved beyond fossil 
fuels, although we can acknowledge that they 
have provided a useful technological base on 
which we are building our sustainable energy 
future. The shift away from fossil fuels is 
reflected in the industry’s increasing difficulty 
in accessing capital. 

Why do new energy-efficient houses 
need cooling?
Last year, CSIRO’s field evaluation of 5 Star 
homes reported some interesting findings. 
One big issue was a widespread lack of 
compliance, due to near-total failure of 
enforcement by governments and local 
councils. Another important finding was that, 
although the efficient homes had much lower 
heating energy use, their cooling energy use 
was not lower. The reasons for this outcome 
are complex, but it’s time we addressed them.

One reason may be that the default settings 
for cooling use in the NatHERS calculator 
seem to underestimate cooling. The 
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thermostat temperatures and user behaviour 
patterns were set many years ago, based 
on quite limited information. Research has 
shown people typically use lower thermostat 
settings (see www.bit.ly/SETSACER). A 2008 
South Australian study proposed changes, but 
these have not yet been formally regulated.

When estimated cooling energy is too 
low, it has little impact on the energy rating. 
In climates that require both heating and 
cooling, designers are more likely to focus on 
building features that reduce heating.

This under-emphasis on hot weather 
performance in the energy rating scheme 
means features like dark-coloured roofs and 
absence of eaves have unrealistically low 
impact on rated summer performance. In 
cooler climates, the overall annual outcome 
can even improve the Star rating, as benefits 
from more winter solar gain outweigh worse 
summer comfort!

The energy rating is also averaged over the 
whole building. So some rooms may perform 
poorly without adversely affecting the overall 
energy rating. And the rating is for total 
annual heating and cooling. Separate heating 
and cooling ratings would ensure the home 
performs adequately all year.

The nature of modern building designs is 
having its impact, too. The upper storey of a 
two-storey house has no links to the stable 
temperature of the ground, and is exposed 
to higher solar radiation. If glazing is not very 
carefully designed and managed, it becomes 
a ‘solar oven’—although the amount of energy 

required to cool it is not very large if it is well 
insulated. 

More broadly, we need to realise that 
a high thermal performance home (with 
good insulation, draught proofing and 
well-designed glazing) requires very 
little additional heat to raise its internal 
temperature above the outdoor temperature—
in both winter and summer. Extra internal 
mass or phase-change materials can help to 
stabilise the temperature, but climate change 
is increasing overnight summer temperatures 
and the duration of hot spells, so thermal 
mass is becoming less effective. 

Careful design is increasingly important, 
especially glazing and adjustable shading, so 
that summer sun can be screened out.

Air leakage and poor management of 
ventilation is another culprit. When an 
exhaust fan or rangehood is running in hot 
weather, it is actually bringing in a lot of hot 
outdoor air—equivalent to a cooling load 
of 2 kW or so. On a hot windy day, having a 
window on one side of a house open, even a 
little, can combine with exhaust fans, fixed 
ventilation in a laundry or another open 
window on the opposite side or upstairs 
to create heat input of up to 5 kW. So, leaky 
open-plan homes with doors to permanently 
vented laundries and bathrooms left open can 
have high cooling costs. Improved building 
quality and user education are needed.  

Of course, this does not mean that 
5 or 6 Star homes are a bad idea. If they are 
built properly and well managed, their peak 

cooling energy requirements are small, and 
hourly cooling cost is low, especially when 
combined with a high efficiency (5 to 7 Star) 
air conditioner. 

We need to further strengthen regulations 
and enforcement, sort out the under-emphasis 
on summer performance in the rating scheme 
and educate home operators. We should 
also take advantage of the feature in rating 
tools that allows an energy rater to look at 
performance of each room or zone during 
weeks of hot and cold weather. Then designers 
could identify and address problem rooms. 

Also, summer is the time when a typical 
rooftop PV owner may have excess free 
electricity. Using some of this for cooling 
to be comfortable (especially once we 
get batteries to store daytime generation 
for evening cooling) need not create load 
problems for the grid. S 

Alan Pears is one of Australia’s best regarded 
sustainable energy experts. He teaches part-
time at RMIT University and is co-director of 
Sustainable Solutions, a small consultancy.

“As former Saudi oil sheikh Ahmed 
Zaki Yamani said in the 1970s, ‘the 
stone age didn’t finish for lack 
of stone’. We have now moved 
beyond fossil fuels, although we 
can acknowledge that they have 
provided a valuable stepping stone to 
a sustainable energy future.”

o Showing the extent of a coal seam gas development; this one in Chinchilla, Queensland.
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Window glass options
Q —
We have a quite large north-facing window in 
our home, plus another on the eastern side 
not quite as large, that we have been looking 
at, trying to decide if we should upgrade to 
make the windows more thermally efficient 
and what options we should consider.

On the one hand, during the winter it is 
nice to get some warmth from the sun coming 
into the room, be it only for a short while for 
the eastern window due to the proximity of 
the neighbouring house. Then, from what we 
understand, we lose a lot of heat (or gain it in 
summer) through regular glass.

We have installed awnings outside which 
we use during the hot weather even though 
the sun no longer actually enters the house 
then from the northern window. The other 
thing we have done is to put solar film on 
the inside of the window to deflect some 
of the heat from entering. We also have 
insulated curtains on the windows and 
enclosed pelmets above. The windows have 
aluminium frames which I understand are 
not thermally efficient. The house has roof 
insulation but no wall insulation, being an 
older home. 

 We have looked at double glazing, but that 
would be quite expensive, and also at eco 
glass. Eco glass seems to come with all types 
of options so we are a little confused as to 
what would be best to do, if anything more. 
From what we have been reading, eco glass 
only appears to work by preventing solar gain 
and not loss. Would the cost of improving 
the efficiency of the windows be enough to 
warrant the expense? (We also have 1.2 kW 
of solar panels on the roof for which we are 
currently getting a 60 cent feed-in tariff, plus 
solar hot water.)

I hope that you are able to give us some 
suggestions and guidance on this dilemma. 

—Riemke Christie

A —
The solar gain during winter is worth hanging 
on to, especially for the northern window, 

less so for the eastern window—if its winter 
sun exposure is just an hour or two, it may be 
worth treating it as a heat-loss element.

Essentially you want to limit uncontrolled 
conducted heat flows in and out, whilst 
allowing controlled radiant heat flow inwards 
in winter. Your awnings are an excellent 
starting point, but solar films need to be 
selected and applied so they still allow the 
winter heat gain—check their specification. 
Your pelmets and curtains are also doing a 
good job, assuming they touch the walls and 
floor.

The next step would be to replace the 
whole windows with insulated (double) 
glazing and either timber or thermally 
insulated frames. This does come with a price 
tag, so the litmus test is “am I using significant 
energy to heat and/or cool the space?” If not, 
don’t bother—you will be spending money, 
energy and materials to save nothing.

But if you decide window replacement is 
needed, then be careful if using eco glass, 
or so-called ‘smart glass’. Used the wrong 
way these become very dumb glass. Your 
awnings are already looking after the radiant 
heat gain, so you really want glass that 
insulates (measured by its conductivity 
value, which is expressed as Uw for both 
glass and frame together) and also perhaps 
reduces outward heat flow, through the 
use of low emissivity coatings (called low-e 
coatings). Consult the chapter on glazing in 
Your Home (from the ATA webshop or www.
yourhome.gov.au/passive-design/glazing) for 
more detail.

—Dick Clarke

Using solar first
The solar feed-in tariff being offered by 
most companies is the minimum 8 c/kWh. 
However, if you are home during daylight 
hours and are using electricity at the same 
time that your solar panels are producing, 
does your household use that solar power 
(in effect) and so save you being charged at 
29 c/kWh?

—Ray Leerson

A —
Yes, at each instant your solar generation 
will take the path of least resistance. Your 
household appliances are supplied first 
(offsetting 29 c/kWh as per your tariff), then 
any excess is pushed to the electricity grid in 
your street (feed-in or export).

Electricity can flow in only one direction 
at a time down the cable between the street 
and your house. Your meter has two registers.  
Whenever electricity is flowing from the 
street into your house, the import register is 
accumulating, costing you 29 c/kWh. When 
electricity is flowing from your house to 
the street (feed-in), the export register is 
accumulating, earning you 8 c/kWh (expected 
to drop to 6 cents or so next year).

If you got onto a premium feed-in or 
transitional feed-in contract several years ago, 
your feed-in tariff would be higher, eg 66 c 
or 25 c/kWh. With current low feed-in tariffs, 
your solar generation gives best value when 
consumed within the house.  We wrote an 
article on this last year: www.ata.org.au/news/
latest-solar-payback-times.

You might find our solar electricity booklet 
useful: shop.ata.org.au/shop/solar-electricity

And if you’re looking to do a detailed 
analysis, we have developed a free tool called 
Sunulator. Please see www.sunulator.org.au.

—Andrew Reddaway

Solar hot water options
Q —
I am currently completing the build of our 
house and need to decide what to do about 
water heating.

I have a 21-tube evacuated tube unit which I 
removed from a previous house. It was a split 
system and in the summer overheated a lot 
and sent lots of hot water through the safety 
valve on the manifold.  I installed it due north 
at a 30 degree slope due to the problems I was 
having with overheating.

I also have a secondhand Edwards 300 litre 
stainless steel horizontal tank with a single 
electric element, previously used in a close- 
coupled flat plate system.

Q&A
Do you need to know how solar generation interacts with usage in the home, what to do 
with old solar hot water system components, or how to decide on the best glass options 
for different windows? Ask ReNew your question via renew@ata.org.au.

http://shop.ata.org.au/shop/solar-electricity
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Write to us
We welcome questions on any subject, 
whether it be something you have read in 
ReNew, a problem you have experienced, 
or a great idea you have had. Please limit 
questions to 200 words.
Send questions to: renew@ata.org.au

My plan was to put the tank in the roof space 
with the tube unit at a lower level, so I could 
use thermosiphon, and at a high angle (less 
efficient in the summer and more efficient 
in the winter), so I could have an adjustable 
blind to shield the number of exposed tubes 
for control, or bleed the excess hot water to 
another tank or something useful (pool?).

However, I have decided that the low-level 
tube setup has aesthetic problems and am 
looking at other solutions.

We are currently living in a comfortable 
shed with a cheap instantaneous gas hot 
water system over the sink and we use the 
shower and sink in a caravan which has a 
gas/electric system. On completion of the 
house, I plan to build a shower/toilet unit in 
the shed and use it for family and friends on 
an intermittent basis. The shed is some 30 
metres from the house.

So, I need two independent systems—one 
now for the house and one in the future for 
the shed. We are only two persons in a three-
bedroom house and travel each year for two 
to five months at a time. I am not sure how 
RECs and government rebates would work in 
this situation.

I have been interested in heat pumps due 
to their simple installation, efficiency and that 
they can be turned off when we’re away. A 
split system seems attractive as the tank can 
be installed inside and the heat pump outside. 
I would want one with a stainless steel tank 
and a switchable element to be used when 
demand is high, and as an insurance policy if 
the heat pump unit fails.

The alternatives in my mind are: install 
in the new house an integrated heat pump 
unit with an element (in case the unit breaks 
down) and use the existing materials to 
service the shed at a later stage; or use the 
tank and install it in the roof space, heat it 
with a separate heat pump unit and use the 
evacuated unit with a new tank on the shed.

Do you have any comments on these or 
other alternatives.

—Neil and Sandy
A —
Because you are away for long periods, I don’t 
think a solar hot water system is ideal unless 
you can completely shade the collector. I 
would be inclined to go with a new heat 
pump system for the house. The Sanden 
units have a high coefficient of performance 

and also use low-GWP CO2 refrigerant. They 
don’t come with an element though; only the 
Chromagen, Rheem and one Stiebel model 
have elements.

You could reuse the stainless steel tank 
and add a Siddons Solarstream Bolt-on heat 
pump system (www.siddonssolarstream.com/
products/bolt-on), but you may have to mount 
the tank vertically—you would have to check 
that with Siddons. Or buy a new tank and add 
the Bolt-on system and reuse the old tank 
with the solar collector on the shed.

—Lance Turner

Using excess for solar power cooling
Q —
We have just signed up for a 3.1 kW solar 
system as we intend to install a reverse-cycle 
heat pump system in our home after the heat 
wave last summer.

I have made some enquiries about the 
possibility of having a control system which 
uses only the available solar input to drive the 
heat pump on a grid-connected solar power 
system. Theoretically, an inverter system 
can operate over a range from about 30% to 
100% of rated capacity. The intention is to 
drive the heat pump using only the excess 
available solar component during the day 
without drawing from the grid at all, and I am 
looking for a means of achieving this. This 
would require a control system which, as far 
as I can discern, does not yet exist (or does 
it?). I accept that this will not always provide 
a particular chosen temperature in the living 
area. If the weather is truly much too hot, it 
should be possible to opt for input from the 
grid, but it would be good to avoid this as far 
as possible.

The more common pattern of operation 
is to set a temperature band to be achieved 
and the heat pump unit works as hard as 
necessary to maintain this temperature 
within a fairly narrow tolerance, up to 
the maximum capacity of the unit. If I am 
prepared to accept a much wider temperature 
band than commonly set for air con units, 
then it seems to make sense to pull down 
the interior temperature early in the day as 
soon as significant solar input is available, and 
try to utilise the maximum amount of solar 
energy so that the building is already cool 
prior to the hottest part of the day. The feed-in 
tariffs in Victoria are currently only 8 c/kWh 

and I believe they will be slashed to 6.5 c/kWh 
next year. Our solar input to the grid will be 
taken at these prices and resold to the market 
with a markup of around 300% whilst we are 
paying around 28 c/kWh for (mostly) coal-
generated power! Given the behaviour of the 
current federal and state governments who 
appear to be supporting the interests of the 
coal-fired electricity generators at the expense 
of the people and the planet, I am looking for 
ways to minimise the coal-fired component of 
my electricity usage.

The system we have chosen uses 
microinverters due to shading issues, and 
there is a central monitoring system available 
for this setup (ABB Aurora microinverters are 
to be used).

Any guidance you can provide would be 
welcome.

—Greg Shilton

A —
This is a difficult one as you would need 
a heat pump that could interface with the 
grid-interactive inverter so that it could adapt 
to the available power. I’m not aware of any 
systems that can do this at present, although 
as more devices become smart-grid capable 
I expect we will see this sort of option in 
the future. There is an interesting site that 
looks at smart grid developments at www.
smartgridnews.com

There are diversion devices that can send 
excess generation to a specific load, but a 
heat pump is probably not going to like its 
available power being controlled externally. 
These are meant for diversion to simple 
loads such as water heater elements. The 
Optimmersion is one such device, see www.
diykyoto.com, and there are others.

As far as pre-cooling the home with less 
power over a longer period, we actually look 
at this issue elsewhere in this issue of ReNew.

—Lance Turner
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Active Energy Monitoring
Reduce your electricity consumption 
with real-time monitors from $69. 
No electrician required. Supports 
time-of-use tariffs. Solar export 
monitoring in Victoria. Ask for ATA 
discount. 
www.mysmartmeter.com.au 

Australian Sun Energy 
Digital Self Heating Homes 
Free home heating using the solar 
augmented hydronic underfloor 
heating system. 
Ph: 0405 418 575 
E: info@australainsunenergy.com.au  
www.australiansunenergy.com.au and 
visit our Facebook 
 
Billabong Water Ram Pumps 
Pump water from your spring or creek 
using no fuel, only water, with no 
running costs. Supplied to Australian 
and overseas markets for over 158 
years. Our Rams are world-renowned 
and field proven for their superior 
quality, high reliability, longevity and 
exceptional performance. 
Misal Technologies Pty Ltd 
Ph: (03) 9876 5222 
E: misaltech@bigpond.com 

BP Architects 
Beautiful Sustainable Award Winning 
Homes designed for comfortable, 
energy efficient, low allergy Healthy 
Living. 
Bridget Puszka MSc:Arch (London) 
BArch (Melb. Uni.) St. Kilda 
Ph: (03) 9525 3780 
E: bp@bparchitects.com.au 
www.bparchitects.com.au 

Brett Carter Solar Energy
Specialist in Stand Alone Power 
Systems and Grid hybrid Systems. 
CEC full accreditation. Selectronic 
Solar Hybrid SP Pro accredited 
integrator.
Cygnet, Tasmania
Ph: 0419 528 048
E: brettcarter02@gmail.com

Broger's End
Eco-eclectic luxury in Kangaroo 
Valley. Broger's End offers two 
beautifully restored accomodation 
options – The Dairy and The Shed. 
Entirely eco-accredited and sitting 
on 160 acres of stunning farm and 
bushland, come make yourself at 
home. 
Ph: 0410 523 536 
E: stay@brogersend.com.au 
www.brogersend.com.au 

Earth Building Solutions
Delivering practical, sustainable 
building alternatives out of earth.  
Licensed builders (NSW) with 32 
years experience. Workshops, training 
programs, inspections, advice and 
written reports. Contact Peter Hickson: 
Ph: 0408 425855  
www.earthbuildingsolutions.com.au 

Earthship Australia Project Consulting 
Rachel Goldlust 
Offering project planning advice, 
planning consultation, workshop 
organisation, education and 
community presentations Australia-
wide for the development of 
Earthship Biotecture. Visit: http://
rachelgoldlustearthshipaustralia.
weebly.com and book in or generate 
your own workshop. 
Ph: 0417 132 476 

EcoDrive 
Understanding Renewable Energy 
Systems, for a sustainable future. 
Essential step-by-step design 
textbook for Grid, Standalone, Hybrid, 
Wind and Hydro Renewable Energy 
Systems.  
ISBN: 978-09870572-1-1  
Order online at www.ecodrive.com.au 

Ecovillage/Intentional Community 
A Landtrust/Ecovillage/Intentional 
community is being considered for 
the north and north west environs of 
Melbourne. Expressions of interest 
are invited. For further information, 
please see www.foodesigns.com.au  
Ph: (03) 9005 7860

Energy Connections
Off-grid, grid backup, custom and 
pre-wired solutions. Inverters, 
solar panels, batteries, chargers and 
installation hardware. Design and 
supply. CEC Accredited installers. 
20/25 Baldhill Rd, Pakenham VIC 3810 
Ph: (03) 5941 4240 
E: info@solaconnections.com.au 

For Sale
Vitalize Ni-Cd batteries 125A x 1.2v.47 
pieces. Suit any renewable energy 
storage application for off-grid/grid 
backup. 5kWh of storage. Good DoD. 
$4500 ono.  
Ph: 0424 466 858 

Livos Australia
Healthy, sustainable and economical 
alternatives to synthetic paints and 
oils. Fully declared, non-toxic, plant-
based products suitable for concrete, 
timber, decks and walls. Available in 
clear & stains for DIYs & professionals.  
Ph: (03) 9762 9181 
www.livos.com.au 

Lockstar Energy  (QLD)
CEC accredited off-grid energy 
professional. Design and installation 
of high quality systems that last. 
Upgrades and servicing of battery 
banks.  
Ph. 0447 525 506
E: info@lockstarenergy.com.au 
www.offgridbatteries.com.au

Mark the Spark Energy Saver (TAS)
Thirty years experience with 
Renewable Energy Systems.
Hot water. Power – all types including 
independent, grid, battery on grid.
CEC & Electrical licences.
Ph: 0428 390 393
E: mail@markthespark.net.au
www.markthespark.net.au

Platypus Power
Australian manufacturers of micro 
hydro turbines for 30 years. Built with 
quality materials such as 316 stainless 
steel, marine-grade alloys and heavy 
duty electronics. 
Ph: 0419 775 124 
E: plapower@westnet.com.au 
www.platypuspower@netc.net.au 

Printed Circuit Board Manufacture 
High Quality. Single to multilayer. 
Bare board tested. One-offs to any 
quantity. 48 hour service. Artwork 
design. Excellent prices. 
Check out our specials:  
www.ldelectronics.com.au 

Sandford Electronics & Solar (NSW) 
Solar modules, deep-cycle batteries, 
battery chargers, regulators, solar 
trackers, inverters, meters, wind 
turbines, micro-hydro, low voltage 
refrigeration. 
Ph: 0416 050 125  
www.sandford.com.au 

Seymour Solar (NSW) 
Design, supply and installation of 
stand alone, grid connect and grid 
backup solar power systems.  CEC 
accredited. Licensed electrical 
contractor.   
PO Box 535 Moss Vale, NSW 2577   
Ph: (02) 4869 3643  
Mob: 0418 480 096  
E: russell@seymoursolar.com.au
 
Smart Solutions in Solar 
Grid connect & off-grid professional 
design & install teams engineering 
quality results. 
Gambier Electronics Pty Ltd 
20 White Ave, Mount Gambier SA 5290  
www.gambierelectronics.com.au  

Solar Charge (VIC)
40 years experience Grid Connect 
Specialists. Quality German Bosch 
Solar panels & SMA Inverters supplier. 
Working Display Showroom:  
Oakleigh South VIC 3167
Ph: (03) 9544 2001
www.solarcharge.com.au 

Solar Essence
High quality, dependable off-grid 
systems. Victoria-wide and southern 
NSW. In-house Clean Energy Council 
accredited designer. Full AC systems 
with one year check-up. SMA German 
components. Complimentary site 
visit.  
Ph: 1300 672 721 

Classifieds
When selecting any service provider, get two or three quotes and check accreditation/references.  

Broger's End - eco-eclectic luxury in Kangaroo Valley

Broger's End offers two beautifully-restored accommodation options - The Dairy 

and The Shed. Entirely eco-accredited and sitting on 160 acres of stunning farm 

and bushland, come make yourself at home. 
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Solar Flow Services
Professional solar hot water suppliers 
servicing all of Victoria. Sanden heat 
pumps, Red Circle Solar, Apricus. 
Wood fire and retro fit systems 
specialists. 
www.solarflowservices.com.au 
info@solarflowservices.com.au 
Ph: 0425 865205 

Solar Pumps
We have solar pumps for nearly 
every requirement: Bore, Dam, Soak, 
Transfer Swimming Pool, Hot Water. 
Ranging from 10m to 250m. 500l/
hr-10,000l/hr. 
Ph: (08) 8651 6019 or (08) 9525 3885 
www.solapumpsales.com.au

Sustainable Works (SA)
Leaders in battery installations and 
maintenance. Accredited design 
and installation of reliable off-grid 
and battery backup systems. Also 
specialising in wind turbines and 
solar pumps. 
Ph: 0418 988 162  
E: colin@sustainableworks.com.au 

Tas Energy & Heating
Powerspout Micro Hydro dealer.
Low, Medium and High head turbines.
Specialising in grid connected single 
or multiple turbine systems.
Off grid DIY kits available. 
Ph: 0457 555 883
E: mhturbines@bigpond.com
www.tasenergyheating.com 

Advertise in ReNew:
 

ReNew 131 — Electric vehicles
Booking due: 6 Feb 2015, Copy due: 13 Feb 2015

On shelves: 23 Mar 2015
Phone Trish on 

(03) 9631 5412 for further details and pricing or visit 
www.renew.org.au

Watts Batteries 
Specialise in quality second 
hand solar batteries (used only in 
emergencies). All with warranty. 
Now available in 2V 500 Ah and 2V 
1000 Ah capacity. Transport can be 
arranged.  
38 Woodfield Blvd, Caringbah NSW 
Ph: 0416 262 752

Wholesale, residential, commercial solar
Expert advice, quality products, great 
customer service. CEC accredited 
designers and installers. Leasing 
options av- ailable. Total turn-key 
solutions, we do all the work for you. 
SunTrix – Solar Energy Solutions 
Ph: 1300 884 898 
E: info@suntrix.com.au 
www.suntrix.com.au

STUDY ALTERNATIVE COURSES FROM HOME

John Mason
ACS PrincipalACS DISTANCE EDUCATION Ph: 07 5562 1088 Fax: 07 5562 1099

Email: admin@acs.edu.au 

600+ Courses incl: SELF-SUFFICIENCY, PERMACULTURE, AQUAPONICS, ALTERNATIVE
ENERGY, HYDROPONICS, HORTICULTURAL THERAPY, LANDSCAPING, POULTRY, PIGS, GOATS...

PLUS short courses in all aspects of Home Gardening! Learn from decades of experience from

Nuts, Home Garden Expert Course, and much more!  Ask us about studying by CD and saving 5%
well-known horticulture personality John Mason: Growing Herbs, Bush Tucker, Veggies, Fruit,  

Check out our range of image-rich ebooks incl: Plant Pests and Diseases, Landscaping with
Australian Plants, Organic Gardening, and much more! www.acsbookshop.com

www.acs.edu.au
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ATA member profile
(Not) cooking with gas
ReNew fan and environmental consultant Kyle O’Farrell puts his knowledge to 
good use in building his new Melbourne home, as Sasha Shtargot discovers.

NOT CONNECTING to the gas network was 
an easy decision for Kyle O’Farrell and Nicola 
Thomson when building their new family 
home at Reservoir in Melbourne’s north. The 
connection cost and operating expenses of 
gas appliances made little sense in an 8.1 Star 
house designed for high energy efficiency 
and sustainability. They chose to make it 
all-electric. “With a well-insulated and sealed 
house, you just don’t need gas for space 
heating anymore,” Kyle says.

Insulation and sealing have been a priority 
in the build. The walls and roof are made of 
structural insulated panels, with the walls 
carrying a strong insulation value of R4.8 
and the roof even higher, at R5.3. To make 
sure the house is air-tight, there are no louvre 
windows or sliding doors.

Heating in the new three-bedroom home 
will come from two small reverse-cycle air-
conditioners, which will deliver a good 7 kW 
heating output when in use, while a heat 
recovery ventilator will help reduce the need 
for active heating while venting out moisture.

Hot water will be from a heat pump. “With 
the falling cost of PV and the energy efficiency 
of heat pumps, the economics of solar 
thermal with gas boosting doesn’t really stack 
up anymore,” Kyle says. 

An environmental consultant by 
profession, he was also keen to avoid gas for 
cooking. “A lot of people like cooking with 
gas, but in a well-sealed house that increases 
humidity levels—good moisture control is 
really important.” He points out that burning 
gas releases C02 and water vapour, so they 
have opted for an electric induction cooktop. 

One of the features of the new home, 
powering the electric appliances, is a large 

7.6 kW solar PV array, which is expected to still 
deliver 11 to 12 kWh on a typical Melbourne 
winter day.

The new house is on the site of a former 
Housing Commission brick home that Kyle, 
Nicola and their two children had lived 
in. It was demolished, with almost all the 
bricks recycled in the new building. With an 
enormous amount of research and work going 
into the build, Kyle will be relieved when he 

and his family finally move into the home, 
sometime before this Christmas.   

He’s been a member of the Alternative 
Technology Association (ATA) and a keen 
reader of ReNew for more than a decade, his 
interest in sustainable technology fed by 
articles in the magazine. “I like all the tech in 
ReNew to do with energy efficiency and water 
efficiency—it’s all good stuff you can play with 
and apply to your own needs.”  S

“A lot of people like cooking with gas, 
but in a well-sealed house that increases 
humidity levels—good moisture control is 
really important.”

o  ATA members Kyle O’Farrell (pictured) and Nicola Thomson are hoping to move into their new home before 
Christmas (shown right, under construction). An enormous amount of research and work has gone into the build, 
with insulation and sealing a priority. They’ve also gone ‘all-electric’ and installed a large 7.6 kW solar array.
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Z Hi-energy evacuated tube solar water heaters with the tank on the roof.

Z Gas or electric boosted models.

Z Premium marine grade stainless steel tanks.

Z Heat pipe technology, no water inside the tubes.

Z Solid stainless steel frames and roof mounting kits included.

Z All the valves are included.

Z Free freight on these models to most parts of Australia.

Rebate between $525-$1090 for everyone while it lasts.

Rebate between $1050-$1760 for everyone while it lasts.

Z Choice of frame angles. Includes cyclone mounting kit.

Z High energy evacuated tube solar water heaters with 

Z the tank on the ground and the solar collector on the roof.

Z Premium long life tanks.

Z Grundfos pump and controller station attached to the tank 

Z as shown in the picture.

Z Mid element electric boosted cylinders.

Z Gas boosted models available.

Retrofit an evacuated tube collector to your existing hot water cylinder. 
No rebates, but lowest cost option.

Z The kit includes various sized evacuated tube collectors to suite 

Z your tank size.

Z They come with a 2-mm thick stainless steel frame.

Z The latest “Sydney Tubes” with copper coated glass.

Z These tubes are 14% more efficient than standard tubes.

Z Kit also includes a pump and controller, a solar air/steam Z Z 

Z eliminator and a one-way valve.

Hydronic heating equipment available
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Website: www.runonsun.com.au     email: sales@runonsun.com.au 

Phone Andrew on (02) 6734 6322    Free information packs !
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