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Hello
&

Welcome
Applying tangible innovation through the Ten Star Home, 
SUHO is supporting future thinking ‘performance & aesthetic’ 
design processes.  

Through collaborative construction which forms resilient 
relationships and supported by social theory, the integrated 
advanced technology empowers the consumer with 
immersive education. Our goal is reiterative feedback of data 
to governing bodies, associations, industry and community. 
This allows benchmarks to be raised and therefore the 
collective emissions to be lowered whilst aligning our vision 
with supporting changemakers.

Seeking to stimulate a sustainable transition, innovative 
demonstration allows SUHO to multimodally deliver 
immersive design, feed ‘thought’ into replication and thus 
for use in micro self-sustaining communities which aligns 
infrastructure in society. A human centred approach to new 
technology is being future ready, embracing inherent design 
complexities and expanding opportunities to adopt a low 
emissions lifestyle. 



“Passionate about driving Australia’s 
transition to a more sustainable built 

environment” 

- SUHOstudio



10
 S

ta
r H

om
e 

  /
/ 

  M
as

te
r B

ed
ro

om

10 STAR HOME

6



ECONOMIC IMPACT & 
BENEFITS

“Electricity prices have risen significantly over the past 8 years largely due 
to increases in network costs. Reducing your energy use will help to counter 
rising electricity costs. The impact on your bill will depend on the changes 
you make coupled with the impact of any price changes. Regardless of 
whether your bill reduces overall, it will be less than if you had done nothing 
(and far less than if you had increased your energy use).”

The 10 Star Home provides minimal energy bill potential. 
This means that the occupant can have more control over 
how their energy bill affects their lifestyle. The envelope of 
the building affects the energy consumption, as a poorly 
insulated home has greater fluctuations in temperature 
between day and night. In this instance the home is 
incredibly well insulated and the 10 star rating means that 
the temperatures don’t fluctuate greatly. In summer for 
instance the indoor temperature is expected to remain 

within the comfortable range for most of the year despite 
the heat waves. In winter, similarly the extreme cold 
overnight will mean that the indoor air temperature is 
remaining within a comfortable range and therefore there 
is less likelihood of the need for additional heating. This also 
reduces the dependence on the electricity ‘network’ which 
sees cost related demands related to aging, peak loads 
(i.e during heat waves), population growth, reliability etc. 

10
 S

ta
r H

om
e 

  /
/ 

  O
ut

do
or

 L
iv

in
g

A detailed description highlighting the economic benefits that can be quantified 
in terms of money generated, revenues, reduce costs, etc.

- Energy.gov.au
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INNOVATION, LEADERSHIP 
& INFLUENCE

INNOVATION 
 
Demonstrated through complexities 
in the holistic design process by 
highlighting affordability gaps of 
bespoke design. Using a number of 
our A.I./innovations the 10 Star Home 
demonstrates affordability of bespoke 
design within the design life-cycle to 
provide quicker analysis of fenestration, 
insulation, orientation etc. Much like 
changing mindsets about resilient 
design and being future ready, the 
internal tools broaden the scope of our 
expectations and about human comfort 
and subsequently the ability to reduce 
overall emissions. When affordability 
is evaluated and categorised i.e. class, 
locality and income. By benchmarking 
this particular plan at both ends of the 
spectrum, we can piece together the best 
priorities at each categorised ‘occupant’ 
profile. Simultaneous performance 
analysis and cost fluctuations to achieve 
the NatHERS star ratings can be 
interrogated using the machine learning 
and therefore give additional climate 
profiles for housing. 
 
 
 
 
 
 

LEADERSHIP & INFLUENCE
New and existing partnerships in the 
construction industry have given weight 
to our objectives to provide a wave of 
movement towards a climate, future ready 
design. We are emerging as a facilitator 
and empowering people to consider 
their priorities of form and function vs 
performance. 

Accessibility to providing change is also an 
issue for many of the builders, developers 
and Architects we assist. We are using the 
feedback loop of data between the home, 
the A.I. platform Hubble and SUHO’s 
Roborater to empower changes at the 
front end of the design process. Support 
of industry professionals is vital to growing 
knowledge and sharing what has worked 
and what could be improved. Likewise, 
the minimisation of construction materials 
that are contributing to more waste, CO2 
emissions into the construction process. It 
expands our reach to new audiences.

We advocate for change through this 
premium performance home using 
transparency with partners about the best 
construction methods we have found, take 
advice on buildability of a 10StarHome, 
give advice and have a dialogue through 
our two-way education so that together 
we can approach new conversations out 
there in wider Adelaide. 

Describing the innovation, leadership and influence the 10 Star Home demonstrates 
that has resulted in positive long term benefits, both socially and environmentally.
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EMISSIONS REDUCTION 
ACHIEVEMENTS

There hasn’t been a Ten Star NatHERS 
Home used in feeding back data 
to the CSIRO for improvement in 
the modelling software, to industry 
for better construction methods for 
the Adelaide Climate zone. Our first 
strategy in designing future ready is 
to ensure the envelope of the building 
performs so maximise emission 
reductions instead of designing a 6-star 
home that has band-aid remedies. 

The home is designed to use 3MJ/m2 
annually for heating and cooling at a 
comfort level of 22 deg’s. By example 
winter temperatures in June were at 20 
deg’s and annually the living room was 
most likely to be impacted by the outdoor 
air temperature however still stayed 
below 26 deg’s for 84% of the annual 
projection. This also demonstrating 
in the NatHERS performance at 3MJ/
m2 would require a counter system 
to support occupants determining 
personal comfort levels and thus PV 
Array, MHRV, fans, and automation are 
included to empower the occupant.

This data is further important over 
the coming years as we are able to 
analyse how (in the states where the 
modelling engine is used), that the 
home is able to project its adaption to 
heat waves and other extreme events. 
For larger buildings this presents 
and interesting challenge to adopt 
similar examinations of the regulatory 
guidelines which whilst reducing 
emissions could also be contributing to 
poor indoor air quality and moisture, 
thus having economic implications 
for the wider community. It has the 
potential to operate off grid depending 
on the occupants changing needs. 

SUHO’s mission is to drive Australia’s 
transition to a sustainable built 
environment and one of the most 
significant challenges in this space 
is helping home builders and 
buyers to understand the benefits of 
sustainable design. The 10 Star Home 
is an opportunity to demonstrate 
what is possible when contemporary 
construction materials and techniques 
are combined with thoughtful design.

10 STAR HOME
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ORIENTATION
The orientation of the building on the site plays a 
significant role in how the building will perform, 
impacting such factors as solar gain, shading, light, 
ventilation and efficiency of space usage. And with 
the increased utilisation of photovoltaic panels for 
energy generation, ensuring that panels receive 
maximum solar exposure is crucial to their success. 

SUN & SHADE
Australia’s climate can be both harsh, and variable, 
and climate change is bringing greater variability 
and larger extremes. The ability to allow the sun to 
enter the building to provide warmth in winter, and 
to block it out in summer makes a large difference 
in how much energy will be used to maintain a 
comfortable interior temperature. Given that the 
10 Star Home will have no air-conditioning (though 
heat recovery ventilation will be installed) effective 
use of solar gains and shading at appropriate 
times of the year will be a key to its success. 

THERMAL MASS 
The 10 Star Home has over 300m³ of concrete 
in its slab and footings and more that 50m³ of 
masonry and mortar in its reverse brick veneer 
walls. This mass acts as a thermal buffer, assisting 
in the maintenance of comfortable temperatures. 
When the temperature outside is low, the mass 
will be heated by the sun and will retain heat. The 
mass will be kept cool in warmer seasons allowing 
it to maintain a cool temperature in the home. 
 
 
 
 

AIRTIGHTNESS
Most existing homes in Australia leak a great deal 
of air. In winter this can account for up to 25% of 
heat loss. By making the 10 Star Home airtight, 
this loss of energy in winter, and the converse in 
summer, is almost eliminated. In a home where 
air conditioning is utilised this would represent a 
significant energy saving. Air in the house that is 
conditioned is not lost to the outside reducing the 
amount of air requiring heating or cooling.

VENTILATION
With airtightness being a crucial element of the 
home’s design and construction, it was important 
that effective ventilation was incorporated to 
provide good air quality for occupants. Heat 
recovery ventilation is currently the most effective 
way to achieve this. The air that is extracted from 
the home is replaced by air from outside, but unlike 
conventional ventilation, the air in both directions 
passes through a heat exchanger. In winter this 
means that the warm air being expelled from the 
house is used to heat the air being brought in from 
outside. This can operate at about 90% efficiency.

CLIMATE 
All buildings should be designed with 
consideration of the local climate. Given the 
variation in climate zones between Australia’s 
populated areas, there is no one design or 
construction types that suit all of them. Even within 
a suburb there can be variations that affect the 
performance of a building.

41 GLEN STUART ROAD 
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TOP 20 DESIGN FEATURES

10 Star Home   //  Outdoor Living

20 Design Features that makes the 10 Star Home so 
innovative and unique.
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10 STARS AND BEYOND

“Electricity prices have risen significantly over the past 8 years largely due to 
increases in network costs. Reducing your energy use will help to counter rising 
electricity costs. The impact on your bill will depend on the changes you make 
coupled with the impact of any price changes. Regardless of whether your bill 
reduces overall, it will be less than if you had done nothing (and far less than if 
you had increased your energy use).”

The 10 Star Home provides very low energy bill potential. 
This means that the occupant can have more control over 
how their energy bill affects their lifestyle. The envelope of 
your building affects your energy consumption as a poorly 
insulated home has greater fluctuations in temperature 
between day and night. In this instance the home is 
extremely well insulated and the 10 star rating means that 
the temperatures don’t fluctuate greatly. In summer for 
instance the indoor temperature may potentially remain 
within the comfortable range for most of the year despite 
the heat waves. In winter, similarly the extreme cold 
overnight will mean that the indoor air temperature is 
remaining within a comfortable range and therefore there 

is less likelihood of the need for additional heating. This also 
reduces the dependence on the electricity ‘network’ which 
sees cost related demands related to aging, peak loads 
(i.e during heat waves), population growth, reliability etc.

In 2012/2013 CSIRO conducted a study of the energy 
use of 209 Australian households.  On average, South 
Australian's consume 19.32kWh in  summer, and 18.85kWh 
in winter each day.  The 10 Star Home is estimated to 
use no more than 3 megajoules per metres squared. 
This is equivalent to 0.83kWh, which is almost 20 
times less amount of energy that is consumed each 
day compared to the average Australian household.   
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The Nationwide House Energy Rating Scheme (NatHERS) is a star 
rating system (out of ten) that rates the energy efficiency of a home, 
based on its design.

- Energy.gov.au
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03. Optimised Construction
Adelaide and Melbourne have greater and 
greater greater fluctuation in temperatures 
comparable to UK, Europe, Canada, New 
Zealand from the dew point. Internationally 
this has been proven to ‘ensure favourable 
ventilation and temperatures while 
preventing moisture damage' (Passivehouse-
international.org) through the consideration 
and incorporation of timber studs and  
internal materials such as plasterboard 
which are porous and store moisture. 

Typically in Australia, as the building 
codes are behind international standards, 
project homes rely on the plasterboard 
layer for the sealing of the building 
and therefore even the smallest fitting 
(such as a wall hanging) can contribute 
to moisture inside the envelope walls. 

This home boasts a high amount of air-
tightness through its construction and 
doesn’t rely on plasterboard layers to 
control this moisture. In an extract from the 
Building Physics Conference (2019) noted 
that projects with an air-barrier specified 
perform 70% better than those without 
an ‘air barrier’ specified. In particular this 

building envelope has a number of wall and 
roof, air and vapour barriers which enable 
the house to increase drying time. For the 
occupant, this means that the potential for 
moisture to form within the structural and 
insulation layers is reduced dramatically 
and therefore the lifespan of the building 
is increased, likewise the air quality inside 
the building maintained at its highest level. 

Overall, this means that the home is 
adaptable to the occupant contributing the 
interior fit-out without compromising the 
integrity of its performance.  This further 
provides good soundproofing and thermal 
comfort all year around. SUHO will further 
provide the occupancy certificate for the 
air-infiltration test and a diagrammatic 
volumetric drawings to the owner to ensure 
that they are informed of where they are 
able to change the home’s finishes within. 
Limited air infiltration means that the owner 
will have a controlled, hypoallergenic, 
low chemical and higher indoor air 
quality environment as it is adaptable 
through natural ventilation or mechanical 
ventilation Energy Recovery Ventilation.

41 GLEN STUART ROAD 
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The design has been carefully thought out to allow as 
much natural light inside the home which promotes 
visual rests for the occupants and connections to the 
vertical green walls in the gardens. With encouraging 
enough balanced light into the home, the design 
carefully ensures that there is low radiation around 
windows in summer, no condensation on the window 
frame that is typically caused by poor glazing 
quality and thermal bridging, and provides large 
operability for natural ventilation. The windows are 
triple glazed, Argon filled.

The windows and doors used on this project have 
a thermal break to ensure that there is no heat 
conduction through the frame due to the insulating 
strip between the members. This means that when 
it is cold outside, the air is not able to transfer to the 
inside of the home. Likewise in summer the air that is 
cooled inside is not lost to the outside of the building 
where the temperature is greater. 

10 Star Home   //   Outdoor Living

04. Triple Glazing

OKNALUX   //   Triple Glazed Windows

16
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The glazing is also spaced 
with Argon Gas and as 
supported by scientific 
evidence (Renew, 2018. & 
Sustainability Victoria, 2019), 
minimizes heat transfer 
between the interior and 
exterior of the window and 
therefore allows larger 
openings for natural light. 



10 Star Home //   Bedroom 2

10 Star Home  & Neighbouring building  //   Front Facade

18
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04. Low Energy Appliances
The 10 Star Home is optimised through a low energy bill due to high performance 
appliances that consume less energy on active and standby modes. Lowering 
the energy load requirements on the home, the heat that radiates from 
appliances and lighting during use and energy efficient LED lighting which has 
been designed specifically to address the illuminance of the internal spaces 
that don’t receive direct sunlight.

In some research, LED lighting has been demonstrated to reduce energy 
consumption by 75% (energy.gov.au, 2019) and now come in a range of tones 
to suit indoor environments so that they don’t affect the visual appearance of 
materials. They also don’t output additional heat which would result in the need 
for additional cooling within the building. 

05. 5KW Solar Panel System
The home owner can have relative autonomy from the electricity grid as 
depending on how they operate their lifestyle, there would be sufficient 
opportunity to have no energy bills. 

Adelaide has the second highest daily peak sunlight hours in Australia (yourhome.
gov.au & Australian Solar Energy Society 2006) at 2060 annual solar irradiation 
(kWh.m2/year) and the Tindo 5kW system are designed according to the most 
efficient orientation for the site. 

This home is fitted with the ABB Gold package containing the 3x React2 batteries 
and Inverter which allow the occupant to monitor the energy consumption in 
real time through the ABB-free@home® app which empowers them to make a 
sustainable choice and power down their home when not in use.

41 GLEN STUART ROAD 

19



“ABB-free@home® transforms 
the house into an intelligent 
home. Whether blinds, lights, 
heating, air conditioning, door 
communication or scenes. Easy 
to remote control via a switch 
on the wall, with the laptop 
or with the smartphone.” This 
is responsive to the owners 
particular geolocation in the 
home and therefore allows 
the building to personalise 
performance based on it’s 
actual site.

The automation systems 
coupled with efficient 
appliances and fittings can 
reduce the time that energy-
using equipment operates 
(yourhome.gov.au). Future 
ready houses are also highly 
performant and therefore 
automation strategies with 
have a better  impact in 
reducing the emissions from 
the building. 
It also aids in ‘inclusive built 

environments’ with aging 
populations, cognitive 
and physical disorders as 
consistency in temperature, 
airflow, lighting, etc are vital 
aspects of sensory neutral 
environments. Automating the 
envelope to ensure the building 
interior is consistent also relates 
to the materials in this home, 
the natural materials, subtle 
shifts in colour and finish allow 
a low sensory environment. 

This sort of technology 
is also great for learning 
environments and therefore 
for young families may assist 
in behaviour and health for 
young children as it can control 
temperature, acoustics, lighting 
and be responsive to outdoor 
conditions and therefore 
less disruptive to cognitive 
functions.

06. Home Automation

20
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07. Insulation

In conjunction with the passive 
design elements mentioned 
above, the use of effective 
insulation is crucial. In order to 
achieve the 10 Star rating, the 
home needed the insulation 
in both the roof and the walls 
to have high resistance to 
thermal energy movement. 
This is measured by the use 
of R-values. The table below 
compares the recommended 
R-values for Adelaide with 
those required to achieve 10 
Stars in Adelaide.

ADELAIDE recommended minimum:

Roof/ Ceiling Insulation Value = R4.1

External Wall Insulation Value = R2.8

10 STAR HOME:

Roof/ Ceiling Insulation Value = R10.6

External Wall Insulation Value = R4.5

The values required for the 10 
Star Home are significantly 
higher that what might be 
used for a standard home 
build. As such a combination 
of materials in multiple layers 
was employed in the wall 
and ceilings, as well as in the 
external walls.

The walls of the 10 Star Home 
feature a timber stud frame 
in which traditional wall batts 
are used, and either side of this 
frame Kingspan products have 
been utilised to great effect. 
The interior face of the stud 
frame is lined with Kingspan 
Air-Cell Permicav XV. While 
the R-value of this product is 
not particularly high, its main 
function is as a reflective layer, 
reflective heat back into the 
thermal mass of the masonry 
layer in winter, and reflecting 
heat away in summer. The 
external face of the stud frame 
has Kingspan Kooltherm K12. 
As well as providing additional 

21
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10 Star Home   //   Lounge

10 Star Home   //   Living

10 Star Home   //   ABB EVLunic Charger

22
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08. Heat Recovery System
The mechanical ventilation in air-tight homes provide a longer 
lifespan to products and air spaces within the construction of the 
home. The ability of high performing HRV such as the Stiebel Eltron 
system allows better drying time inside the building’s construction 
as well as encouraging better indoor air quality. Running on a low 
energy fan, the HRV allows the home to ventilate without energy loss 
whilst continually supplying fresh air into the building and promotes 
less allergens through the air.

09. Electric Everything
No need to involve fossil fuels in the energy supply to the home as it 
could be run purely off the renewable solar capture in the PV array. If 
more solar panels added, this could be classed as ‘off-grid’ for energy 
supply. 

10. EVLunic Charger
EV provision in the garage has been provided in line with the all electric 
home solution to ensure that less vapours are entering the home from 
the attached garage. 

23
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The traditional corridor is fractured and 
made to be a more open transitional 
space to aleviate hot pockets that have 
the potential to occur in corners. The 
result is the strong opportunity for a 
natural breezepath and cross ventilation 
through the transitional spaces when the  
HRV is  not operating.

This maximises the usable space, volume 
and is low maintenance.
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This location ticks a number of international 
precedents that SUHO uses to validate it’s 
approach to sites; Density, mixed use, cycle, 
walk, connect, shift etc. 

11. Location

12. Open Plan

41 GLEN STUART ROAD 
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10 Star Home //   Bedroom 2

10 Star Home   //   Living
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13. Reverse Brick Veneer
Providing a contextually rich response to passive design, the 
thermal mass of the PGH bricks allow the mass to passively heat 
and cool spaces they touch. The PGH bricks are locally sourced in 
Golden Grove, originally made from natural materials. The 10 Star  
Home uses low maintenance recycled and reclaimed bricks with 
a raw finish to benefit both the thermal properties of the home 
as well as minimising the use of artificial chemicals.  Consistent 
temperatures are also achieved through careful shading and 
operation of automated blinds to the hallway clerestory windows.

The home uses volume in an architectural fashion to create a loft 
style feeling which enhances the smaller footprint.

14. Natural Light
There are an increasing number of studies that support the links 
between less access to natural light in particularly apartments and 
mental health. This home opens up a large view centrally within 
the design to the kitchen, living and transition areas while also 
visually linking with the rear gardens. Vertical volumes of light aid 
in the connections to nature and reduce the visual impact of an 
enclosed dwelling. 

41 GLEN STUART ROAD 
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15. Finishes
Natural finishes that are locally 
sourced, raw, low VOC and have less 
off-gassing have been chosen for 
the home to maintain the integrity 
of the indoor air quality longer term. 
This also promotes the lifespan of 
the building where after periods of 
exposure to moisture and the like in 
typical constructions can lead to a 
degradation of products. 

16. Appliances
Internationally recognised premium 
systems and fittings by Stiebel and 
ABB and a recirculated downdraft 
rangehood to ensure the integrity of 
the air-tight build.



10 Star Home   //   Outdoor Living
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17. Materials
Carefully chosen for their 
sustainability credentials or potential 
for reduction in chemical processes, 
even the Knauf eco plasterboard, 
FSC timbers and raw brass fittings 
all contribute to a better value inside 
the building.

18. Space 
Connection
Visual connections throughout the 
building to the exterior spaces. 
There are cross natural lighting 
opportunities given in a lot of the 
building to ensure that we are able to 
break up the typical dense site which 
usually sees a small box as the only 
viable design for a site. This home 
proves that a high performance 
home can indeed be architecturally 
inspired, sleek and minimalistic 
while having finely detailed natural 
lighting opportunities. 

10 Star Home   //   Master Bathroom

41 GLEN STUART ROAD 

29



10 Star Home //   Living & Kitchen

10 Star Home In Construction //   Cosntruction Site

30
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19. Clerestory Windows
This volumetric space is highly functional to aid convection in the air through to the living 
spaces. Volume also has benefits in making the occupant feel less enclosed and more 
free to move around the house without bumping into things. Clerestory windows also aid 
in heat convection as the heat rises it has the opportunity to exit the building through the 
automated operable windows. Cross ventilation is important to ensure that lower amounts 
of CO2 are inside the building and therefore bedrooms in particular need to ensure that if 
they are located in an area designers think they are prone to still air when the HRV is not 
running, provisions such as this can be included. 

In conjunction with the passive design elements mentioned above, the use of effective 
insulation is crucial. In order to achieve the 10 Star rating, the windows required an 
adequate  Thermal transmittance, (U-value), which is the rate of transfer of heat through 
a structure, divided by the difference in temperature across that structure. In conjunction 
with the U-Value, a low Solar Heat Gain Coefficenct (SHGC) is required to measure the 
fraction of incident solar radiation admitted through a window, both directly transmitted 
and absorbed and subsequently released inward.

20. KESAB Clean Site
Large garage with room for storage, EV charger and is isolated in construction to ensure 
there is limited energy loss through this unconditioned space. Typically in general home 
design, garages as a major source of air and energy leakage as they are uninsulated, 
unconditioned and usually contain a lot of moisture build up due to the difference in 
temperature that is caused between the garage and the remainder of the home. This 
home the boundary wall is fire rated, highly insulated and thermally isolated to ensure 
that the integrity of the remainder of the home is maintained. 

OKNALUX Triple Glazing in the 10 Star Home have 
U-Values ranging from 1.4 W/m²K - 1.6 W/m²K

OKNALUX Triple Glazing in the 10 Star Home have a 
SHGC ranging between 0.24 & 0.42 W/m²K

CSIRO studies show 83.98% of windows in SA 
average U-Values of  5 W/m²K - 6 W/m²K

CSIRO studies show 73.25% of windows in SA 
average a SHGC between 0.6 W/m²K & 0.7 W/m²K

41 GLEN STUART ROAD 

31



SUHOstudio

Unit 8/ 938 South Road
Edwardstown, SA, 5039


