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Our aim was to create a product that is as close 
to a Zero Emissions Home as possible whilst 
remaining affordable. There has been many other 
projects of this type around for some time now but 
the uptake from the general public has not been 
great. The intention was not to go to the extreme, 
but go to a level that is compatible with most 
people’s budgets and living option desires.

Our homes are one of the greatest consumers 
of energy, which in turn is creating the greatest 
impact and pressure on our environment. The 
average Australian home produces 7 tonnes of 
greenhouse gas emissions each year. Therefore, 
energy efficient homes make sense not only for 
the financial benefit to the home owner with 
reduced energy bills, but for the future  
of the planet.

WELCOME

Our Z-Range has been created in collaboration with Dr. Josh Byrne 
from Curtin University, CSIRO, Sustainability Victoria, SECCCA, 
Parklea and their development of the ZEH (Zero Emission Home). 



With energy prices constantly rising, you’ll benefit from 
long-term savings of thousands as your new home starts  
to work for you!

Reduce your family’s carbon footprint to live a healthier, 
happier and more comfortable lifestyle. Lead the way for our 
future generations.

You won’t have to sacrifice any of the luxuries that we 
have come to expect from today’s home design trends.

BUILD YOUR FAMILY A SUSTAINABLE  
FUTURE THAT DOESN’T COST THE EARTH



HOME OWNER BENEFITS

Energy efficient homes should be affordable to 
build and live in.

An energy efficient house also has many  
co-benefits. Building an airtight home means 
less bugs, dust and cleaning. Double glazing and 
correctly sized and positioned windows results in 
lower in-door noise and summer heat gain. Finally, 
a house that is designed to be naturally light and 
warmed during winter and cooled during summer 
will provide greater comfort and wellbeing.

LESS

MORE

A ZERO BILL HOUSEHOLD

An energy efficient house, a solar power-battery 
system and occupant behaviour are the three key 
factors to keep energy bills low or at zero.

*Information sourced from SECCCA.
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Our Z-Range of homes offer the following 
inclusion options for sustainable, energy 
efficient, low carbon living. 

Z-RANGE UPGRADES

•   Correct orientation of floorplan to take 
advantage of solar access

•   Double glazing to windows

•   Double glazing to sliding doors

•   R5.0 batts to dwelling

•   R1.3 sisalation

•   R2.5 batts to external walls

•   R2.5 batts to internal walls of wet areas

•   Rinnai gas solar hot water system with  
two solar panels

•   5kw PV system with 17 solar panels

•   Weather strips to garage internal access door 
and entrance door

•   Draft sealed exhaust fans

•   Upgraded 5 star energy rated ducted  
heating unit 

PREMIUM Z-RANGE UPGRADES

•   Induction 900mm cooktop

•   R1.3 60mm Anticon blanket

•   315ltr Sanden heat pump hot  
water system

•   Goodwe 5kw battery ready  
PV solar system

•   9.8kw battery to Goodwe  
system RESU

AIR TIGHT PACKAGE

•   Caulking to bottom plate of slab

•   4 x ceiling fans with lights to bedrooms

•   7.1kw reverse cycle split system to  
family room

•   3.5kw reverse cycle split system to  
2nd living room

•   Electric heat panels to bedrooms x 4

WHAT’S INCLUDED



SOLAR ORIENTATION  
& THERMAL MASS

Improving energy efficiency begins at the time you 
purchase your block of land to build on with the 
orientation of the block (ie which way it is facing). 
Most houses are rectangular in shape to best suit 
the rectangular shape blocks which are the most 
common in today’s marketplace. The sun and it’s 
position in the sky during the day and different 
seasons will have a dramatic impact on your home 
heating and cooling. For example, the sun sets in 
the west in the afternoon. So do you really want 
your large bedroom windows absorbing this heat 
in the hottest part of the day?

SEASONAL VARIATION

In winter, because we live in the southern 
hemisphere and the tilt of the earth’s axis, the sun 
arcs across the northerly sky during the day. We 
can use the sun’s energy to passively warm the 
home with the use of large windows on this side  
of the house.

This warmth can be further enhanced by what is 
known as thermal mass. This is where by using 
certain building products they can retain the 
warmth of the sun for longer. Floor tiles are a great 
example of this. 

In Melbourne most of our weather comes from a 
southerly direction. This is certainly the case for 
our cooler weather patterns. To lessen the impact 
of this, having smaller windows to this side and 
double glazing them, we will reduce the impact of 
these cooler temperatures.

Cross ventilation is where you can use air 
movement to help cool a home. We all know a 
breeze makes things feel cooler. Try to incorporate 
an opening that flows across the house for this 
purpose. Flyscreens on windows and doors are 
ideal for this and it will be the cheapest form of 
cooling you can get. 

When choosing a block or floorplan try to take 
these points into consideration.

Smaller windows on 
the Southern side 
to lessen impact of 
cooler weather.

Larger windows  
in living area for 
winter warmth.

Alfresco facing  
West for afternoon sun.



THE DIFFERENT TYPES OF  
ENERGY RATINGS

A home’s energy rating is the index of a building’s 
thermal performance. Every house may have 
a different rating dependent on its siting and 
inclusions.

NatHERS

The Nationwide House Energy Rating Scheme 
(NatHERS) is a star rating system that rates the 
energy efficiency of a home based on its design, to 
ensure all homes meet a 6 star rating.

Our Z-Range display home has a 7.3 Star 
NatHERS rating.

Victorian Residential Efficiency Scorecard

Released by the Victorian Government, the 
Residential Efficiency Scorecard (RES) rates the 
energy efficiency of the home’s construction, hot 
water system, heating, cooling, lighting and any 
renewable energy sources. The rating program is 
on a scale of one to ten.

Our Z-Range display home has a RES rating 
of 10 Stars.

ENERGY RATINGS

* The 7.3 star NatHERS rating and 10 star VRES rating above 
applies to the Z-Range Display home at Newark Place, Officer. 
Energy ratings for other Z-Range homes may differ dependent 
on house orientation and inclusions



AIR LEAK TEST & THERMAL TEST

AIR LEAK TEST

This is where a large extraction fan is put on the 
external door of a house. As the speed increases 
it changes the air pressure within the home. The 
standard that is trying to be achieved is 6 air changes 
per hour at 50 pascals pressure differential.  
Some of the items used to try and improve air 
tightness include:

•    Siliconing the base  
plate of the frame  
to the slab.

•    Blocking all gaps  
within frame.

•    Taping sisalation  
paper to frame.

•    Sealing plaster and  
internal frame at  
cavity sliding doors.

•    Making any  
penetration to  
plaster work air tight.

•    Reducing penetrations to ceiling such  
as lighting and heating.

•    Weather seals to external doors.

•    Silicon seals to skirts and arcs.

•    Draft stopping exhaust fans to bathrooms.

THERMAL TEST

Using a thermal imaging camera and doing a walk 
through at the completion of a home, you are able 
to highlight any problems or issues. For example, if 
insulation has been accidentally moved during the 
course of construction. While there is no standard 
for this it can help to highlight a problem.
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Airtight Building Assessment & Thermography 
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Image 2A – Bed 1 NE ceiling corner (to the right of the 
window) 
Thermal patterns are consistent with: 
-Thinned out and no insulation at the corner. 
  
The cleared area around the halogen light fitting is evident. 

Image 2B –  
Normal photograph of the area 

 

 
 

 

 

Image 3A – WIR (Hers) Nth East corner of building.  
(note:“hot” light is evident ) 
Thermal patterns are consistent with: 
-Thinned out and no insulation at the Ceiling corner. 
- Some missing insulation at the walls in the corner 
 

Image 3B –  
Normal photograph of the area 

 

These tests are more to do with building methods whilst most rating systems talk about design. With this it 
is more about utilising better building methods to try to reduce problems during the course of construction.



INSULATION

The best way of saving and making your heating 
and cooling more efficient is to create a barrier 
between you and the elements. Ceiling insulation 
has been with us for generations. More recently 
with the advent of 5 and then 6 star ratings we have 
seen the need for insulation to the wall cavities as 
well. This is done with a combination of sisilation 
wrap to the external frame and batts.

Our Z-Range home has been upgraded in the 
ceiling from our normal R3.5 rating to R6. This has 
been done with a combination of Anticon blanket 
R1.3 and batts of R5.

External wall insulation has also been increased to 
help combat heat transference. The internal walls 
of wet areas such as laundry and bathrooms can 
also be further insulated so you are not heating 
those areas of the house that are not required.

Images sourced from bradfordinsulation.com.au



DOUBLE GLAZING 

Selecting double glazing for your windows is a must for anyone who 
is serious about creating an energy efficient home.  Also known as 
IGUs (Insulated Glass Units), double glazing is made up of two panes 
of glass separated by an air gap.  The air gap in A&L’s double glazing 
is filled with argon gas for additional performance.
 
Insulating your walls and then choosing to stick with standard single 
glazed windows, is a bit like using an esky, but keeping the lid open, 
it is an incomplete insulation solution.

INLINE REVEALS

A&L’s unique inline reveal delivers 
superior energy efficiency by 
preventing heat loss through 
the aluminium frame, the timber 
providing an effective thermal 
barrier.

When combined with double 
glazing A&L windows with inline 
reveals are an extremely high 
performing energy efficient 
solution.
 

ENERGY EFFICIENT WINDOWS
Creating a more comfortable and environmentally friendly home

Windows play a vital role in the overall energy efficiency of our homes with an average home losing up 
to 40% of its heating and cooling through its windows.  Energy efficient windows help to keep your home 
comfortable year-round, without the constant need for artificial heating and cooling. 

Proud partner of SJD Homes, A&L provide some of the highest performing windows and doors of their 
kind for energy efficiency.

Superior energy efficiency, by 
preventing heat transfer through 

the aluminium frame.

Heat passes easily through the 
exposed aluminium.

X ✓

1800 ALWINDOWS     |     alwindows.com.au



HEATING & COOLING 

APPLIANCES & LIGHTING

LED  
GLOBE

3W =
APPROX

NORMAL  
GLOBE

30W

Many of today’s appliances are extremely energy 
efficient. As we have a 5kw PV system, our 
Z-Range home includes a 900mm induction 
cooktop and oven.

LED lighting is used throughout the home which 
is regarded as the most efficient form of light.

LEDs are typically seven to  
eight times more efficient and  

can last 20 to 30 times longer than 
traditional incandescent globes.

This can be the major consumer of power within 
a home. There are many different options to 
achieve a reduction of power consumption with 
modern technology. Many heating and cooling 
products have been vastly improved. Some of 
these items are listed below:

•    Ducted Heating: sometimes a small investment 
at the beginning is a better choice. Today you 
can purchase more effective and efficient heating 
systems. Our Z-Range has a 5 Star rated ducted 
heating unit. This also enables you to add zoning 
so you only heat the parts of the home you are 
using rather than the whole house. For instance, 
why heat bedrooms during the day?

•    Split System: we have chosen an 11kw multi-
unit and multi-head system. This gives the 
home owner plenty of flexibility and choice of 
rooms for both heating and cooling.

•    Ceiling Fans: sometimes the simplest things 
are the best. By providing ceiling fans to the 
bedrooms you greatly reduce the need for other 
forms of cooling. 



SOLAR POWER

A TYPICAL SOLAR PV (PHOTOVOLTAIC) 
SYSTEM WORKS AS FOLLOWS:

1.    Solar panels convert sunlight to direct  
current (DC).

2.    This is fed into a solar inverter which converts 
DC into AC (Alternate Current) which is then 
used to power the appliances in your home.

3.    Surplus electricity is fed back into the mains 
power grid (this energy is measured and a 
‘feed-in-tariff’ calculated. A feed-in-tariff is the 
payment you receive from your electricity 
retailer for each unit of electricity your PV solar 
system exports to the grid). 

BENEFITS OF SOLAR PV SYSTEMS

A solar PV system generates renewable energy 
and reduces your electricity bills. In Victoria a 
typical house consumes around 15 kilowatt hours 
of electricity per day depending on your lifestyle. 
Over one year a 1.5 to 3 kilowatt solar PV system 
can generate around 35–70% of this, whereas a 5kw 
system can generate even more. Typically 50% of 
electricity generated by a PV system is consumed 
in the home and 50% is exported to the grid. This 
reduces your annual electricity bill:

•   by reducing the amount of electricity you draw 
from the grid (and therefore how much you are 
billed by your electricity retailer)

•    because you are paid for the electricity you export 
back to the grid.

HOW MUCH WILL YOU SAVE?

How much you can save depends on various factors 
including the size of the PV system. For example: 

•    1.5kw system: generates 5.5 kilowatt hours on an 
average daily basis.

•    3kw system: generates 11 kilowatt hours  
on an average daily basis.

•    Our Z-Range home has a 5kw system generating 
18 kilowatt hours on an average daily basis.

Information from www.sustainability.vic.gov.au

All products are supplied by:



All products are supplied by:

A SOLAR POWER PLUS BATTERY SYSTEM

Adding a battery to your solar power system has 
the immense benefit of being able to store excess 
energy rather than it being fed back into the mains 
power grid. Your home appliances can then draw on 
this stored energy whenever needed at any time of 
the day.

In Australia there is a great incentive to store solar 
energy rather than send it back to the grid, as the 
feed-in tariff has been reduced to as little as 5c per 
kWh or less, while the cost to purchase electricity 
is an average of 28c per kWh and rising*. Another 
benefit for battery storage is it can provide instant 
back-up power for your home in times of blackouts 
as it provides a means to generate and store your 
own renewable energy.

HYBRID INVERTERS

Standard solar power systems generally use an 
inverter that is not ‘battery compatible’, ie,  
a battery cannot be added on to the system. Our 
Z-Range Premium Upgrade offers a ‘hybrid’ inverter. 
This allows a battery to be added to your solar system 
at any time to reap the benefits of storing energy.

*Information from www.cleanenergyreviews.info

*based on average family at work or school during the day.
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A solar hot water system can reduce electricity 
consumption, your water heating costs and 
greenhouse gas emissions, especially when 
compared to an electric storage tank. The cheapest 
and most environmentally-friendly type of water 
heater to run is natural gas-boosted solar.  
As a comparison:

A NATURAL GAS BOOSTED SOLAR HOT 
WATER SYSTEM FOR A FAMILY OF 4:

•  Annual energy cost of $85

•  Annual Greenhouse Gas Emissions of 215kg

AN ELECTRIC STORAGE TANK SYSTEM 
FOR A FAMILY OF 4:

•  Annual energy cost of $1,115

•   Annual Greenhouse Gas Emissions of 4110kg 
(www.sustainability.vic.gov.au)

A SOLAR HOT WATER SYSTEM USES  
THE SUN’S ENERGY TO HEAT WATER  
AND CONSISTS OF:

•  Solar collectors (panels) – roof-mounted 

•   Water storage tank – can be located on the 
ground or the roof 

•   Gas or electric booster – heats the water when 
necessary, so that you don’t run out of hot water 
on cloudy days, or days of excessive hot water 
consumption.

THERE ARE TWO TYPES OF TYPICAL 
SOLAR HOT WATER SYSTEMS:

•  Split Systems 
•  Closed Coupled Systems

Split systems have the storage cylinder located on 
the ground and the solar collectors located on the 
roof. A split system is ideal for a single or double 
storey home. It uses a sophisticated step less 
speed controlled circulator to transfer water from 
the tank to the collectors to maximise solar gain 
throughout the day. Split systems can be used 
with either flat plate or evacuated tube collectors.

Close coupled systems have the storage tank 
above the solar collectors all located together on 
the roof. This type of system suits townhouses 
and units as they are on a purpose built angled 
frame taking up zero ground space. Close coupled 
systems operate without a circulator and rely on 
the thermosyphon principle to operate. 

SOLAR HOT WATER

Rinnai Flat Plate  
Split System 

Rinnai Evacuated  
Tube Split System

Rinnai Close 
Coupled System

All products are supplied by:



As shown in the graph, the gas-boosted solar water 
heater is the most environmentally friendly.

ANNUAL HOT WATER RUNNING  
COSTS COMPARISON

The comparison table below shows the substantial 
savings when using solar hot water. 

Water  
Heater Type

Energy  
Star  
Rating

Annual  
Energy  
Cost

Annual  
GHG  
Emissions 
(kg/yr)

Gas

Natural Gas - storage $410 905

$475 1055

Natural Gas - instant $365 845

$420 965

LPG - storage $655 1060

$765 1240

LPG - instant $575 975

$660 1115

Electric

Peak tariff - storage N/A $1,115 4110

Peak tariff - instant N/A $970 3585

Off-peak tariff - storage N/A $820 4625

Solar

Natural Gas Boosted High  
Efficiency

$85 215

Standard $110 285

LPG Boosted High  
Efficiency

$130 245

Standard $175 320

Electric boosted  
– peak tariff

High  
Efficiency

$350 1285

Standard $470 1740

Electric boosted  
– off peak tariff

High  
Efficiency

$250 1395

Standard $335 1885

Rinnai Solar 
Hot Water Gas 
Booster

Sustainability Victoria. Based on energy tariffs of: natural gas (2.46 c/MJ),  
LPG (4 c/MJ), solar-natural gas boost (2.36 c/MJ), peak electricity (31.9 c/kWh), 
off-peak electricity (20.9 c/kWh). 

Greenhouse gas emissions

Tonnes of CO2 per year

GREENHOUSE GAS EMISSIONS FROM 
DIFFERENT WATER HEATER TYPES

Estimated Household Water Heating Energy Use, Runnings Costs and Emissions, 
Victoria: George Wilkenfeld and Associates (May 2005) for Sustainability Victoria

Gas boosted  
solar

Electric  
boosted solar

Gas water 
heaters

Electric water 
heaters

0 1 2 3 4 5 6

All products are supplied by:



•   Industry leading energy efficiency using only 
20% of the energy required by an electric 
storage hot water system.

•    Innovative technology - up to 50% faster  
heat recovery than currently available Hot  
Water Heat Pumps.

•   Perfect to use with Off-Peak Electricity for  
even more savings.

•   The most STC rewards for energy efficiency, 
means you enjoy a greater discount on the 
purchase price.

•    Class leading warranties, backed by Sanden’s 35 
years of operation in Australia.

•   Split system for ease of installation and near 
silent operation.

•   3 Tank sizes to choose from

* Calculated using ORER methodology

SANDEN ECO® PLUS HOT WATER HEAT PUMP ENSURES:

An air-sourced heat pump hot water system 
absorbs heat from the air and transfers it to heat 
water. It runs on electricity but is roughly three 
times more efficient than a conventional electric 
water heater. 

It is designed to save energy and money  
and reduce greenhouse gas emissions.

An example of a heat pump hot water system is 
the Sanden Eco Plus hot water heat pump.

HEAT PUMP HOT WATER

SAVE UP TO 80%* OF YOUR HOT WATER ENERGY COSTS... RAIN, HAIL OR SHINE!

All products are supplied by:



* Monthly repayment figures are an estimate of the initial monthly repayment based on comparison rate of 4.5% and  
loan term of 30 years. Actual repayments may vary based on your individual circumstances and interest rate changes. 
Repayments based on loan at $20,000. 

DOLLARS AND SENSE 

When building a new home most people make their 
decisions on what they see in front of them such 
as the stone benchtop or the carpet upgrade for 
example. The cost to run the house is not really a 
consideration. The average power and gas bill is 
approximately $3,000 per year and these prices are 
continuing to increase. So using that assumption, 
in 10 years the cost would be $30,000.

The idea behind a Zero Emissions Home is the 
ongoing cost of living would be greatly reduced 
or possibly removed all together (dependent on 
people’s lifestyle and habits). 

So let’s say we borrowed $20,000 for 
improvements to energy efficiency on the  
home, how much does it cost?

At a current interest rate of say 4.5% over a 30 year 
loan, the repayment would be approximately $102 
per month ($1,224 per year).

$3,000 per year on energy bills over 30 years = $90,000 (likely to be more with rising energy costs)

10 k –

5 15 2510 20 30
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70 k –
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50 k –

80 k –
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60 k –

90 k –

100 k –
$

Years

$20,000 for improvements to energy efficiency on the home at 4.5% interest over a 30 year loan = $36,720



MONITORING POWER PRODUCTION  
& CONSUMPTION

During construction certain things have been put 
in place that will help us gauge the tangible benefits 
of all the items that have been put into the house. 
The solar PV system inverter is a hybrid system that 
allows monitoring of the amount of power being 
produced from panels on the roof, where the power 
is going to and household consumption. Additional 
or excess solar energy is stored in the battery or 
sold back to the grid.

The use of power is also going to be heavily 
monitored. In fact the meter board has been set up 
to show not only how much power is being used but 
in what areas or what appliances are drawing the 
most power.

SO THE THEORY IS OVER

Up until now this home has just shown us  
what can be done and the benefits it can  
have to a family (in theory). Once the  
display has finished it’s life as a display  
home, we will then seek to find an  
average family to move in and  
provide us with real life data.  
This monitoring period will be for  
a minimum of 12 months and the  
data will be shared with all of the  
collaborative parties.  

“I guess we are trying to see  
how our habits and lifestyles  
impact on the energy we use”.



MONITORING POWER PRODUCTION  
& CONSUMPTION

As a registered Greensmart Builder since 2009 
we have been committed to seeking continuous 
innovation and improvements in sustainable, 
energy efficient homes. We believe our passion 
in this area is the reason why our company has 
progressed to become one of the leaders in 
building sustainable homes, which began with the 
inception of our Eco Collection in 2009. This home 
received an energy star rating of 7 stars  
and beyond, one of the first of its kind at that time. 

The Eco Collection was designed to create the 
least amount of impact on the environment 
as possible, with dramatic cost savings to the 
homeowner. Where possible all building products 
used were environmentally friendly and from 
renewable resources. This includes such items 
as locally grown pine products for frame and 
roof trusses, even down to the paint, which was 
environmentally friendly and chemical free.

Our Z-Range of homes takes sustainability to the 
next level. Through the use of passive solar design, 
quality thermal building materials and energy 
efficient upgrades, we are continuing to develop 
and deliver low carbon, sustainable designs 
including 8 star rated homes. 

We are working closely with Building Performance 
Assessment specialists in energy efficient build 
verification, including air tightness of the building 
envelope during framing, cabling/rough-in, post 
plaster and finishing stages, insulation and blower 
door tests. We will be conducting a number of 
inspections and tests at various stages throughout 
the construction of each of the low carbon homes 
we build.

Our involvement in the ‘Low Carbon Living 
Mainstreaming High Performance Zero Energy 
Homes Program’ will also see us monitoring power 
usage via the installation of separate metered 
circuits of the home. We will be able to monitor 
where power is getting drawn from and what 
improvements could be made.

“We are passionate about  
helping to build a sustainable  
future for you and your family”.

Simon Dunstan - Director



P: 9095 8000
W: www.sjdhomes.com.au
E: info@sjdhomes.com.au

Z Range Display Home 
Newark Place, Officer VIC 3809
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ENERGY EFFICIENT 
HOMES THAT DON’T 
COST THE EARTH.


