
Mainstream Eco Alternative 
 
 
The Brief. 
 
The brief was to design and build a “Green Home” that was energy and water efficient but did 
not compromise on the creature comforts we as Australians have come to expect from a new 
home. This home was to demonstrate that a green home didn’t have to be a tree house in an al-
ternative living environment. It was to have flair and individuality whilst maintaining an appear-
ance that would fit into any new housing subdivision. 

The building materials selected where 
possible are recycled, have recycled 
materials in their manufacture, are   
recyclable, are sustainable, have low 
embodied energy and be durable      
affording the home heritage status in 
time. 
 

Shellharbour City has one of the fastest growth rates for housing in the state. This home is 
designed to compete with this market for looks, affordability, creature comforts, and yet be 
self sufficient for both energy and water use. The answer to our nations water and energy  
crisis “Is on the roof”.  The home has been designed with a North facing roof which will be 
home to a solar hot water system, a SolarVenti heater/air conditioner and a 2Kw photovoltaic 
grid connected solar system to meet the energy needs for the home. At the same time the roof 
will harvest water to a 40 000litre rainwater tank under the home. All waste water will go to a  
Nova Clear black water treatment plant which produces Class A water stored in a 5000litre 
holding tank for re-use to flush toilets and wash clothes, with the left over water being 
pumped to the orchard within the permaculture garden. 



Orientation and layout are very important design features of this home. These features offer   
solar passive heating and cooling, good cross ventilation aiding heating and cooling but also 
contributing to the healthy internal living environment of the home. Sick building syndrome has 
become a recognised feature today in our buildings. The layout features an open plan design to 
the North utilising Viridian Comfort Save glass technology on all North and East facing walls. 
Traditionally East facing aspects should have limited or screened glass to minimise the impact 
of hot morning sun. The location of this home is protected by vegetation to the East limiting  
exposure to the Easterly sun. The large amount of glass contributes to the well being of the    
occupants by giving an open fresh feel to the living areas, exposing them to the water features 
which double up as air conditioners and aquaponics tanks and to the landscaped gardens. The 
service areas to the West of the home block hot summer sun and cold prevailing Westerly winds 

The Design Brieif 

We were very aware we 
wanted to build       
something sustainable, 
utilising as many         
recycled products as   
possible. The products 
also needed to be        
recyclable.. All this had 
to be achieved without 
compromising creature 
comforts 



 
· The downstairs retaining wall block 
material is Brick and Block grey block, 
which are 40% recycled slag dust. They 
are core filled with concrete which adds 
to the thermal mass of the building. 
· The backfill aggregate for the retain-
ing walls is crushed concrete screened to 
40mm. 
· The above ground blocks are Tim-
bercrete blocks which have a sandstone 
appearance. These blocks have a very 
low embodied energy as they are a hand 
made block which is sun dried not fired. 
They are made of recycled cellulose 
(sawdust from the milling industry) ce-
ment and sand. Timbercrete boasts both 
very good insulation qualities and ther-
mal mass. 
· The frames, trusses and floor joists 
are plantation pine, a sustainable timber. 
· Window lintels are recycled railway 
bridge beams to compliment the sand-
stone appearance. 
· Flooring is recycled hardwood 4 inch 
tongue and groove flooring. 
· The outriggers for the eaves are recy-
cled steel. 
· The steel posts for the steel feet are 
recycled galvanized posts. 
· The steel post for the engineered in-
ternal beam is recycled. 
· The front verandah contains a recy-
cled H beam. The posts are recycled rail-
way signal towers and rails are bridge 
beam timbers. The decking comprises of 
recycled hardwood flooring with the 
tongue and groove cut off to use as deck-
ing timbers. The hand rails are recycled 
hardwood from a foot bridge. The joists 
are recycled hardwood from a demoli-
tion. 
· The internal checker plate stair case 
has been salvaged from a demolition. 
Pine timber for packing out framework, 
additional noggins for tapware etc are 
recycled from packaging and pallets. 
 



Passive and Active Solar Design 
 
Orientation of the home is a very important passive solar design principle. The North 
facing walls of the home are mostly glass, a 4mm toughened comfort save glass has 
been chosen to meet the fire restrictions and provide thermal performance. For cost ef-
fectiveness the glass is aluminium framed double sliding doors. These provide for large 
openings allowing maximum ventilation. Above these sliding doors are fixed recycled 
hardwood louvers angled for maximum solar gain in winter and maximum shade in 
summer. The Western side of the home incorporates the service area of the home, toilet 
bathroom and laundry. Small windows placed high up for protection from the hot after-
noon sun surrounded by Polyair insulated reflective zincalum cladding and timbercrete 
blockwork. This wall also bears the brunt of the prevailing Westerly and South West-
erly winds in winter. The bedrooms face to the South being cooler and more comfort-
able for sleeping in summer with opening floor to ceiling windows to take advantage of 
the Southerly breezes late on hot summer days. In winter these rooms can be sectioned 
off from the living areas and not place a burden on heating. To the East the design util-
ises larger than normal amounts of glass to take advantage of the view of the  
neighbouring  rainforest. The vegetation affords this glass protection from the hot morn-
ing sun negating the need for screening. The prevailing North Easterly breezes of sum-
mer can be channeled into the home through the North and East facing sliding doors. 
Sky lights have been strategically placed in the stair well, hallways, kitchen and outdoor 
entertaining area. This natural light in some of the darker areas of the home reduces the 
need for artificial lighting until much later in the evening. The ability to open these   
skylights adds to the natural air flow through the home assisting in drawing cool air 
over the aquaponics pond through the sliding doors across the living areas and into the 
hallways and bedrooms. The dual hallways running North – South allow for natural 
ventilation through the entire home. 
The design utilises Polyair insulation in the cladded walls, roof and below floor. This 
gives the ability to better control the internal temperatures and utilise the cool air from 
the downstairs garage in summer through active cooling by use of the SolarVenti draw-
ing the cool air mechanically into the living areas. The downstairs air will be a constant 
16-18 degrees as it is below ground and facing South. In winter the floor, wall and roof 
insulation ensures the passive heating of the living areas through the sun’s penetration 
of the glass and the SolarVenti’s warm air transfer into the home is retained. 
The thermal mass walls of Timbercrete will absorb the energy and release it as the home 
cools down. This process will help deliver a more consistent temperature to the home. 



Energy Efficiency   
 
“The answer is on the roof”. Solar energy is a key to the efficiency of this home. The design incorporates a 
large North facing roof for the installation of solar devices for the home. 
 
A 315 litre electric boosted solar hot water system will provide for the homes hot water requirements. 
 
A 2Kw grid interactive photovoltaic solar system will provide for the energy need of the home. 
 
A solar powered SolarVenti system ensures the air quality and comfort of the house. The system draws hot 
air out of the house in summer and simultaneously supplies cool air from across the water features and 
from the sunken garage into the building through vents placed up high . During winter the system delivers 
warm air from the solar air collector through ducting just above floor level. As warm air rises, this is the 
optimum location for the warm air supplied without any ongoing cost or carbon emissions thanks to the 
sun. 
 
The use of these three systems results in the home being self sufficient for it’s energy consumption. 



Water Management  
 
“The answer is on the roof”. Rainwater from the roof is harvested to a 40 000 litre fibre reinforced 
plastic rainwater tank in the garage level of the home. The overflow is piped to the storm water. This 
tank supplies all the water to the home for drinking showering bathing and general use. A second 
5000 litre tank stores recycled Class A water which services the toilets and washing machine. The 
excess water is delivered to the orchard within the permaculture garden via a computer managed wa-
tering system. This system manages the various plots delivering set amounts of water as per the geo-
technical reports outlining the soils capacity to take water. The tank has the ability to store 14 days of 
waste water in the event of high rainfall when water cannot be delivered to the irrigation plots. This 
water is produced by a Nova Clear black water treatment plant. 
 
The Nova Clear water treatment plant takes all the waste water from the home and treats it to Class A 
water. This water is suitable for flushing toilets, washing clothes, is approved for above ground irri-
gation and is suitable for washing cars etc. The ability to recycle black waste water in the manner 
designed reduces the fresh water needs for the home by half per day. A simulation of water usage has 
been carried out as part of the design of this home taking into account the water consumption of the 
family, the roof surface area for catchment and the rainfall data for the site. The simulation has been 
carried out over the past four years calculating average daily usage and simulating water tank levels 
based on rainfall data. This has produced a chart which shows monthly water levels in the rainwater 
tank. With the use of the Nova Clear the rainwater tank does not get below 20 000 litres for the past 
four years. It is interesting to note that this is during years of lower than average rainfall for the area 
also. 
 
The combination of the rainwater tank and Nova Clear system has made way for this home to be self 
sufficient for water. The home will not be connected to Sydney Water as a result and has both Coun-
cil and Sydney Water approval to do so. 



Waste Management 
 
During Construction 
The approved Development Application specifically noted that there would not be a 4m waste bin on site 
for waste materials. The 4m waste bin is a standard requirement of Council for residential development. 
The approval was to utilise the shipping container which was the site shed as the waste management bin. 
The waste from site is being sorted by the owner builder. 
The theory is if you provide a large waste bin then it is very easy just to throw everything into it. It you 
only provide 20 litre buckets for waste there is more emphasis and thought put into what is being “chucked 
out”. The waste is being sorted out of need. 
The great explorer Paddi Pallin said in relation to his back pack “If you worry about the ounces the pounds 
will look after themselves” 
 
The practices adopted are as follows:- 
20 litre bins provided 

· for lunch rubbish divided into waste and recycling. 

· timber off cuts bagged for use as kindling for a friends wood fire. 

· Steel and metal off cuts 

· A 1m3 bag is then used to store the waste before disposal. 
The other material is then stored for use by others on site. 
 
 
It has been interesting to watch tradesman and their attitudes and how in a short space of time make behav-
ioral changes by encouraging these above principals to the extent that they will go to the off cut bag or bin 
to look for a piece of something rather than just cut a new piece off the roll etc. 
 
The site also has a collection of timber and other materials sourced from an industrial area where packag-
ing timber etc is put out for the taking. This had resulted in recycled material being utilised for packing out, 
propping up, bracing etc instead of buying new material. This has resulted in less waste of new materials. 
 

Waste Management  
 
Post Construction during habitation 
 
Waste from the home is to be sorted into 

· Scraps for the chooks 

· All other organic matter for the large worm farm made from an old bath tub 

· Recyclables for kerb side pick up 
Waste for kerb side pick up 
 
The new waste bin will be the smaller 120 litre bin as opposed to the normal 240 litre bin. This will en-
courage more thought as to what is waste as space will be limited. The design aims to have shoots in the 
kitchen down to the bins at garage level. The easier something is the more likely you are to do it well. 
 
The design of the whole outdoor area is for a sustainable permanently recycling approach. The lawn clip-
pings go to the chooks who love fresh grass, along with the vegetable scraps. Garden waste will be com-
posted for the permaculture garden. The aquaponics system utilizes the nutrient rich fish water and filters 
it through the hydroponics beds to provide nutrient to the vegetables. Fresh greens from the vegetables are 
fed to the fish, chooks and occupants. The worm farm produces castings and liquid feed for the garden. 
Worms are fed to the fish. Fish are fed to the occupants. The waste water from the home after treatment is 
recycled to provide irrigation to the garden, orchard and lawn which are feeding the occupants. 



 

Aesthetics and Affordability 
 
The home is of a unique contempory design for the Shellharbour area. It has a distinctly different appearance from 
the surrounding homes but has been tailored in such a way so as not to look out of place. The home is situated at 
the end of a battle axe driveway servicing four other homes. Being the last home on the driveway and abutting 
bushland reserve on two sides there has been scope for individuality and non standard building practices whilst not 
looking out of place with the rest of the subdivision. The block is very unique and lends itself to a unique home 
being built on it. The home is designed to suit the block and the blend of Timbercrete with its sandstone cross mud 
brick appearance, timber railway signal towers as vertical posts, bridge beams as lintels and recycled hardwood 
timbers as verandahs and decks all compliment. The addition of custom orb in zincalum as cladding compliments 
the timbercrete and chunky hardwood appearance to give a distinctive “Australian” feel to the design. 
 
The budget for the home is around $350 000 making it an affordable new home. 
 
 
Climate Appropriate  
 
The climate zone for the construction of this home in Shellharbour is Warm Temperate. 
The main features or characteristics of warm temperate are :- 

· Low diurnal (day/night) temperature range near the coast. 

· Four distinct seasons. Summer and winter can exceed human comfort range. Autumn and spring are ideal for 
human comfort. 

· Mild to cool winters with low humidity 
Hot to very hot summers with moderate humidity 
 
(Source: Your Home Technical Manual) 
 
With the above in mind the design has maximised glazing on the North side of the home with the living areas on 
the North side. This has allowed for maximum solar access to the living areas. Glazing to the West has been kept to 
a minimum with the service areas of bathroom toilet and laundry located on this side. 
 
Thermal mass is created by the 40 000 litres water tank down stairs and upstairs by the Timbercrete walls. 
 
Cross ventilation through the large glazed double sliding doors on the North and East side along with two North - 
South running hallways. Natural ventilation will also occur through the four openable skylights adding to ventila-
tion. The bedrooms to the South have double hung windows allowing for control of air movement. 
 
The design features Polyair insulation to the roof, cladded walls and floor. The aim of the insulation is to assist with 
heating and cooling in the two seasons that exceed human comfort levels. This is achieved by helping retain 
warmth created by natural solar access and the use of the SolarVenti in winter and in summer aids in keeping the 
home cooler. The insulation under the floor helps to keep the cool air of downstairs out in winter and usable up-
stairs in a controlled manner in summer. 
 
 
 



 
Compliance 
 
The design of this home has passed Shellharbour Councils Development Application process. 
DA 281/08. The plans were approved by Shellharbour City Council in December 2007. The design meets construc-
tion certificate requirements and is BCA compliant.  The BASIX requirements have all been met and have scored 
well beyond the target requirements. The BASIX certificate score card was as follows:- 
Water: 85 (target 40) 
Thermal comfort: pass (target pass) 
Energy 55 (target 40) 


