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Foreword 

What an ambitious project that Cathryn Hamilton has embarked on. There are many books dealing 

with the broad concept of sustainability for housing from many perspectives but very few from the 

point of view of the owner. 

South Australia has a proud history of sustainable development, most of which has been driven by 

individuals who genuinely cared about the state of the environment and wanted to do something 

about it. This has included individual home owners who wanted to experiment on their own homes 

through to Architects and Builders who saw the need for sustainability from both a local and global 

perspective.  

In this book, Cathryn Hamilton talks about her passion for sustainable housing through the eyes of 

twelve different owners (with different reasons for building a sustainable house) who have ventured 

down the sustainable housing road and actually built and now live in sustainable homes. 

The book highlights the issues confronting people who want to venture down the sustainable housing 

path; from the initial idea through to working with the designers and Architects, the approval process 

involving Local councils, the selection of a builder and then the actual construction phase itself through 

to occupation and the fulfilment or otherwise of the expectation experience.  

Cathryn herself ventured down this road as an owner builder and learnt very quickly the pitfalls that 

an inexperienced person can fall into. In many ways, this was a learning experience for Cathryn and 

others like her who soon found that they had to play a significant role in guiding the actual 

construction of the work unless of course they were willing to employ an Architect or Builder to carry 

out the inspections and supervision. 

In many ways, this book is a series of experiences that can act as lessons for others who are planning 

to venture down the sustainable housing road. Clearly, there are many issues that need to be faced in 

the building of a sustainable home but the overriding message from all 12 owners is one of support 

and overall satisfaction for a job well done and all the owners are, in the main satisfied with the 

finished product and would do it again. The lessons are invaluable for the architect/designers of the 

houses, the builders and the owners themselves who after all were the end users of the product.  

This is a must-read book for all people thinking of designing or building a sustainable house and I 

strongly recommend it to you. 

 

Professor George Zillante  

Former Head of the School of Architecture and Built Environment, University of Adelaide 
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Introduction 

 

Cathryn Hamilton and Timothy O’Leary 

 

The problem with building houses 

In Australia, we love our houses! As approximately 70% of us either own outright or are purchasing 

our own home, it is clear that we also love owning our own house rather than renting. For those of us 

who own our own home, having our own space, including our back yards, has been an important 

aspect of our Australian lifestyle. Between 2011 and 2036, the number of households in Australia is 

predicted to increase by around 50%, translating to somewhere between 4.2 and 4.3 million new 

households. In June 2016, the rolling annual total of new dwellings completed in Australia had reached 

200,0001. This increase in the housing stock comes with some problems that are peculiarly Australian: 

namely, the large size of new Australian houses and the resultant demand for materials and energy. 

Australians are notorious for building large houses compared to the average of most other countries2.  

The average floor area of new free-standing houses in Australia is 231 square metres (sqm) for new 

houses completed in 2015/16, which has dropped from a world high of 247.7 sqm in 2008/2009. In 

terms of usable floor space, data from 2009 showed new houses in Australia averaged 214 sqm usable 

floor space, compared to 201 sqm in the US and 181 sqm in Canada. The size of Australian houses is 

approximately double that of new dwellings in France (112 sqm) and Germany (109 sqm) and triple 

that in the United Kingdom (UK) which averages 76 sqm3. While average household size in Australia 

at 2.60 persons per household is higher than in the UK, it is not triple that of the UK which is 2.33 in 

England and 2.11 in Scotland. To compound the problem, Australia’s average household size is 

projected to fall slightly to 2.57 persons per household over the decade from 2011 to 20214 so we 

really should give our inefficient use of space some attention.   

We may often focus on a household’s consumption of goods, water and energy once a house is built, 

however the construction of new houses also consumes land, as well as materials and energy5. The 

Ecological Footprint is a term that some people interested in sustainability may have heard. This 

concept is relatively recent and started as a calculation of land required to provide resources for 

                                                 
1 James & Sebastian 2016 
2 ibid 
3 Wilson 2013 
4 ABS 2015 
5 Pullen 2009; Treloar, Love & Holt 2001 
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consumption and was calculated at a large scale such as a country or state6. Ecological footprints at 

smaller scales have been developed and are able to be calculated at a household level, although such 

calculations are underpinned by a plethora of assumptions which are based on the country in which 

you reside, as there is little knowledge of what is actually being consumed in each household. There 

is, however, widespread acknowledgement that we have surpassed the capacity of our planet to 

support our levels of consumption: in fact we need 1.6 planets to support our current levels of 

consumption. It is important to note that the carbon footprint makes up 60 percent of the world’s 

Ecological Footprint7. 

Assessing the environmental impact of the materials used in construction of dwellings is also a 

relatively recent notion. There is an increasing body of knowledge about the life cycle impacts of some 

materials, such as steel, concrete, timber and aluminium. Do builders and owners consult experts 

about the impact of new houses being built? Which experts are able to provide such knowledge? Who 

do owners interested in the sustainability of their houses turn to? 

 

Why should we reduce our footprint? 

We have already mentioned that based on the Ecological Footprint of the World we need 1.6 planets 

so we are already exceeding our capacity to support the current population. There are other factors 

which also need to be considered. The most recent report (AR5) from the Intergovernmental Panel on 

Climate Change (IPCC) states that it is extremely likely that human influence has been the dominant 

cause of observed warming of the oceans and the atmosphere between 1951 and 20108. Greenhouse 

gas emissions, in particular carbon dioxide (CO2), from the burning of fossil fuels (such as coal, oil and 

gas) to power buildings and to transport people are a significant contributor to this warming. In order 

to reduce the severe impacts of climate change predicted from a warming of the planet beyond 2 

degrees Celsius, reduction in the emission of greenhouse gases is required. Along with the record of 

the largest size of new dwellings in 2008/09, Australia also has one of the highest per capita emissions 

of greenhouse gases. In 2014 the per capita CO2 emissions from fuel combustion in Australia was 15.8 

tonne (T). Of this total, 7.7 T was related to generation of electricity and heat, and 3.9 T related to 

transport9 For OECD countries, the per capita CO2 emissions from fuel combustion in 2014 was only 

9.4 T, while for the World it was much less at 4.5 T. The data for 2016 indicates that the total CO2 

                                                 
6 Global Footprint Network 2016 (see http://ecologicalfootprint.com/ ) 
7 ibid 
8 IPCC 2013, p. 17 
9 OECD/IEA 2016 

http://ecologicalfootprint.com/
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emissions from fuel combustion was 380.9 MT10 which equates to per capita carbon emissions of 16.27 

T11. This is a slight increase over 2014 data. It is not surprising therefore that Australia has received 

significant pressure internationally to reduce per capita CO2 emissions. 

 

How can we reduce carbon emissions? 

Reducing the consumption of fossil fuel based energy sources is important as the burning of these 

fossil fuels emits carbon dioxide both directly for gas and oil, and indirectly for electricity sourced from 

gas, coal and oil. Economic studies conducted a decade ago, in the UK12 and in Australia13, both 

concluded that mechanisms for reducing carbon emissions exist and that they are cost effective. A 

substantial academic literature base indicates that reducing electricity consumption, switching to 

renewable or lower carbon sources of electricity, and reducing the intensity of carbon emissions 

associated with transport, offer opportunities for communities to reduce carbon emissions which 

assists in mitigating climate change14.  

The United Nations (UN) identified energy efficiency and the uptake of renewable energy as two areas 

with the greatest potential to curb greenhouse gas emissions before 202015. They claim that a global 

shift to energy-efficient appliances and equipment— including lighting, air-conditioners, refrigerators, 

electric motors, ceiling fans and distribution transformers—would reduce electricity consumption by 

over 10 per cent. 

The Australian Government’s publication Your Home16 states: 

‘In the residential sector, changes can be achieved through: 

• substitution towards energy efficient light fittings; 

• substitution towards more efficient refrigeration; 

• adoption of more efficient hot water appliances; 

• adoption of appliances with a low standby energy use; and 

• the introduction of more efficient heating and cooling.’ 

                                                 
10   IEA 2018 
11 assuming 23,401,892 population - 2016 Census QuickStats, viewed at http://quickstats.censusdata.abs.gov.au/  
12 Stern 2016 
13 Garnaut 2008 
14 see Beatley 2000; Lowe 2005; Pears 2007; ICLEI CCP 2007; Newman & Jennings 2008; Hamilton, Kellett & 

Moore 2008; and Beatley & Newman 2009 
15 UN 2014 
16 Department of the Environment and Energy 2017 

http://quickstats.censusdata.abs.gov.au/census_services/getproduct/census/2016/quickstat/036?opendocument
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Owners of new houses in Australia, however, expect high levels of thermal comfort17. Comfort is an 

issue which is becoming increasingly important to consider when forecasts of climate change impacts, 

particularly in southern Australia include longer heat waves, increased frequency of storm events and 

damaging winds, and overall less rainfall. 

CSIRO states that 40% of residential energy use is for heating/cooling18. In the SA Government’s 

Residential Energy Baseline Study of 2015, the same result was obtained19. They also found that 

heating water accounted for 23% of energy used by the average household.  Hence addressing the 

efficiency of heating/cooling systems and water heating systems should be paramount.  

The ABS conducts a number of surveys that relate to environmental issues. In 2014, the ABS surveyed 

households to ascertain the type of energy used for heating and cooling of houses and for heating 

water. Heating of houses is more commonly by electricity (38%) or gas (30%) with 10% of households 

using wood20. Electricity is also the main source of energy for hot water systems in 56% of Australian 

households. Thirty eight percent (38%) of households used mains gas with only 10% of households 

using solar energy to heat water. 

The ABS also reported that, in 2014: 

 50% of Australian households used mains gas;  

 20% of households used bottled gas; and 

 only 20% used solar energy.  

Of course, reducing energy use in order to reduce carbon emissions has an added benefit of reducing 

the running costs of a household, which is a strong incentive to take action. The average cost of 

domestic fuel and power for a household has increased over time. The average weekly expenditure 

across Australia, for 2009-10 and 2015-16 is shown in Figure 1. The average cost has increased by 

around 25% in 6 years.  

According to ABS research for 2012 where the average was $39 per week21, households with electricity 

only connected in their dwelling, spent the lowest amount on dwelling energy ($29 per week). By 

comparison, households with multiple energy sources spent significantly more on dwelling energy per 

week – for instance, households with LPG/ bottled gas and another type of dwelling energy spent $43 

per week.  

 

                                                 
17 Bennetts et al. 2012 
18 Wright, Osman and Ashworth 2009 
19 South Australian Government 2016 
20 ABS 2014 
21 ABS 2013 
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Figure 1. Average weekly cost per Australian household for domestic fuel and power (Adapted from: ABS 2017) 

As the focus of energy turns to local generation and storage of electricity, and gas prices rise, as has 

happened with electricity prices, there may be a greater proportion of new houses built with 

heating/cooling and water heating systems that use only electricity. The cost of implementing energy 

efficiency and switching to using renewable energy will be important factors to consider. The CSIRO 

has written widely about the opportunities in an average home to save energy22 , many of which are 

low cost and hence have very short payback periods. A recent publication by the CRC for Low Carbon 

Living also addresses these simple actions. There is also considerable interest in designing new homes 

to be more energy efficient. 

 

Designing new houses for energy efficiency 

The design of houses affects how much energy is used by its occupants23. In a study of the impact of 

orientation of house designs on energy consumption24, it was estimated that orientation and shading 

has the potential to reduce energy costs by 24% with an associated 22% reduction in CO2 emissions. 

Incorporating a cool refuge in new houses which can be used during heat waves is also 

recommended25. What types of regulations do governments put in place to ensure house builders 

deliver homes designed with greater energy efficiency in mind? 

The regulatory approach to energy efficiency is generally to measure compliance by adhering to 

prescriptive deemed to satisfy (DTS) provisions around elements of the building or by formulating a 

                                                 
22 see Wright, Osman and Ashworth 2009 
23 Bennetts et al. 2012; Department of Environment and Energy2017; Ambrose & Syme 2015; Saman and 

Halawa 2009 
24 (Bennetts cited by Wohlstadt 2008) 
25 Bennetts et al. 2012 
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performance based alternative solution that fits the objectives of the building code or a combination 

of both as follows: 

• DTS — Building Code of Australia (BCA) Elemental Provisions Method 

• DTS — Thermal Calculation Star Rating Method 

• Alternative solution — Verification using a Reference Building 

There are a range of scenarios for housing design and an energy assessor may be required to consult 

with clients, designers, builders and the local regulatory approval authority. In understanding energy 

efficiency provisions for housing, the primary performance requirement is specified in P2.6.1 – 

Building in Part 2.6 Energy Efficiency for which the Australian Building Controls Board (ABCB) has 

published several Awareness Resource Kits26. The assessor prepares the following: 

• A summary report listing the project, client and rating assessor details; the heating and cooling 
requirements (MJ/m2) and most fundamentally a star rating in compliance with the BCA’s 
National Home Energy Efficiency Rating scheme (NatHERS) protocol; and 

• A more detailed Building Data Report which lists data on the construction elements for 
individual zones, sizes, openings etc. 

A summary of the heating and cooling loads associated with the star ratings used by NatHERS is 

provided in Table 1. Since September 2010, all new houses built in Australia are required to comply 

with a NatHERS 6 star energy efficiency rating (except in the Northern Territory where the current 

requirement is set at 5 stars). It is clear from Table 1 that there is significant variation in the energy 

use for heating and cooling based on the location of the house being assessed. Hence, it is difficult to 

implement a 6 star design from Adelaide into the environment in Darwin or from Brisbane to Canberra. 

It should be explained here that in New South Wales, a different system -BASIX - is used for assessing 

the sustainability of house designs. BASIX goes beyond the NatHERs heating and cooling loads and 

addresses other aspects of design, such as the presence of eaves and water conservation. 

In South Australia, certain concessions apply to all new elevated Class 1 buildings with a lightweight 

flooring system and are capable of being moved (including transportable buildings), regardless of 

whether they are constructed on or off-site. Houses with a floor area of 60 square metres or more are 

eligible for a 5-star concession, subject to being located in Climate Zone 4 as defined in the Building 

Code of Australia or in other specific local government areas. 

 

 

 

                                                 
26 ABCB 2010 
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Table 1. Star rating criteria for heating and cooling loads in MJ/m2 conditioned floor area per annum. 

Climate 
Region 

Location Star Energy Rating 

  1 2 3 4 5 6 7 8 9 10 

1 Darwin 773 648 555 480 413 349 285 222 164 119 

5 Townsville 309 259 218 183 153 127 103 81 61 44 

6 Alice Springs 562 385 269 196 148 113 84 56 29 7 

7 Rockhampton 295 222 171 136 110 90 71 54 38 24 

10 Brisbane 203 139 97 71 55 43 34 25 17 10 

11 Coffs Harbour 232 153 103 73 55 44 34 24 15 7 

13 Perth 387 251 167 118 89 70 52 34 17 4 

16 Adelaide 480 325 227 165 125 96 70 46 22 3 

17 Sydney 230 148 98 68 50 39 30 22 13 6 

21 Melbourne 559 384 271 198 149 114 83 54 25 2 

24 Canberra 792 547 387 284 216 165 120 77 35 2 

26 Hobart 723 498 354 262 202 155 113 71 31 0 

61 Mt Gambier 702 484 341 250 189 144 105 67 31 1 

69 Thredbo 1238 888 655 499 387 298 216 136 61 1 

Source: NatHERS starbands (www.nathers.gov.au )  

 

Such concessions are less evident in other states, although Queensland has a range of compliance 

options which have been developed to help achieve the 6-star requirement. These options outlined 

in the Queensland Development Code 4.1—Sustainable buildings, take into account design aspects for 

Queensland’s unique climate. To use the nominal credits, buildings need to meet a minimum ‘baseline’ 

star rating (using energy assessment software) of either 4.5 stars (in climate zones 1, 2 and 5) or 5 

stars (climate zone 3). Nominal credits must then be added to the ‘baseline’ to reach a total of 6 stars. 

A combination of the following credits may be used: 

 outdoor living areas—a nominal credit of up to 1 star is available for houses and townhouses 
that include at least 12 sqm of covered outdoor living area, eg. a deck, veranda or pergola. 

 photovoltaic (solar) energy systems—a nominal credit of 1 star is available for houses and 
townhouses that include a photovoltaic (PV) system with minimum capacity of 1 kW.   

There have also been critics of the NatHERs system in respect of free running dwellings, where 

windows are open, and artificial cooling and heating systems, beyond ceiling fans, are not required. 

While 6 stars is the current minimum standard, the Australian Government is moving to encourage 

houses to be built to standards higher than 6 star. They have made some plans and full specifications 

available for a 7 star 3BR+Study house on the Your Home website27. The plans are said to be suitable 

for a typical suburban block of 500 sqm with North to a side boundary.  

                                                 
27 Department of the Environment and Energy 2017 

http://www.nathers.gov.au/
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The features incorporated in the plans include: 

 Reverse brick veneer construction in selected locations and a burnished concrete slab to give 
high levels of internal thermal mass. 

 Significant amounts of good quality north-facing glass to provide high levels of natural light in 
winter and a good connection to outdoor living spaces. 

 Open, generous living spaces that provide some flexibility in furniture arrangements and a 
good sense of liveability. 

 Large overhangs and eaves in appropriate locations—these can be adjusted in size to respond 
to different climate conditions where needed. 

 Sun-hoods to east and west windows to assist in control of solar gain in summer. 

 Openable windows and doors on multiple sides of most rooms to allow for good levels of 
natural cross-ventilation. 

 High openable windows over north-facing sliding doors to allow for night-time flushing of hot 
air when required. 

 Generous bedroom sizes to provide options for bed sizes and inclusion of desks if desired. 

 Good opportunities for integrated storage, including significant storage in the garage. 

 A combination of lightweight and masonry external cladding to provide additional interest to 
the exterior. 

 A southern courtyard that can be used as a refuge in summer and assist in cross-ventilation of 
main living spaces when required. 

These design aspects are relevant to all houses and should be considered in the design process. 

 

Designing Alterations and Extensions for energy efficiency 

There are various methods of making an addition/extension comply with the energy efficiency 

provisions for housing in Volume 2 of the National Construction Code (NCC): 

1. Rate the extension itself; if this cannot comply then 

2. Rate the extension plus the existing house; if it still does not comply then 

3. Rate the whole house and include whatever is reasonably necessary to make it comply (such 
as applying the new glazing to the whole house) but then only require the extension to be 
constructed accordingly. 

The third approach essentially designs the whole house for a 6-star rating and then amputates the 

extension that is to be constructed. This recognizes that the rest of the house already exists (but could 

be upgraded at some time in the future). In determining the level of compliance required for 

alterations and additions, a council or private certifier will need to assess against each of the above 

criteria to ascertain the appropriate level of compliance. In some cases it may be more appropriate to 

consider compliance ‘to the degree necessary’ under Performance Requirements 2.6.1 and 2.6.2. In 
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South Australia, the Building Rules Assessment Commission (BRAC) can provide an opinion on a 

proposed solution and whether it meets the performance requirements. 

The most comprehensive study nationally of both compliance and consistency across additions and 

alterations has been released under Phase 2 of the National Energy Efficient Building Project28. In this 

review it is noted that NCC requirements apply to all new buildings but do not universally apply to the 

existing building and so each State and Territory has developed differing guidelines and/or regulations. 

That has led to confusion in part due to poorly defined discretionary powers of certifiers.  

In South Australia, to assist designers and private certifiers, a separate Advisory Notice 03/1229  

provides guidance on the application of the provisions to existing buildings. Additions and alterations 

of one or more habitable rooms must comply with the deemed-to-satisfy provisions required for the 

building fabric (walls, floors, roofs and windows). Although non-habitable rooms do not need to 

comply, consideration should be given to maintaining continuity of the insulating barriers to habitable 

rooms (walls, floors, roofs). Where a habitable room is increased in size the extended portion must 

comply with the deemed-to-satisfy provisions (walls, floors, roofs and windows) and it is reasonable 

to expect that the roof insulation will be carried back into the house at least sufficient to completely 

cover the room being extended. The overriding consideration is that the energy efficiency of the 

roof/ceiling, walls, floor and glazing of the addition should be not less than the energy efficiency of 

the building before the addition.  

Whilst in some jurisdictions there are guidelines for assessing the existing building in an alteration 

and/or addition scenario, assessors may make incorrect assumptions and exercise their powers 

differently according to the following criteria,30: 

 heritage buildings where requirements cannot be implement; 

 minor alterations such as internal changes to one window; 

 when the requirement seems unreasonable; or 

 where jurisdictional regulations and guidelines allow them to, which may extend to all aspects 
of new building works and existing structure. 

The energy efficiency provisions have been developed on a basis of saving energy and long term cost 

effectiveness for the building owner31. On the same basis, when determining whether a dispensation 

from the energy efficiency provisions should be granted, it may be reasonable to ask “Is it cost 

effective?” Examples that may not be considered to be cost effective include:  

                                                 
28 Sustainability House 2016 
29 DPTI, 2012 
30 Sustainability House 2016 
31 ABCB 2010)  
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 Removing a window which has a significant service life and replacing it with a double glazed 
window. 

 Walls which don’t need an internal lining or external cladding removed can be insulated with 
blown in product, but may be from 2 to 4 times more expensive.  

 Insulating a skillion roof where the roof deck must be removed is about 2-3 times more 
expensive than in an attic. 

 Insulating a suspended timber floor with very limited clearance and access can be 2 to 3 times 
more expensive. 

 A slab floor can be up to double the cost of a timber floor in comparison depending on site 
access and soil conditions. 

 

Skills and Knowledge 

At the national level, the ABCB and the Australian Government have produced material designed to 

support the development of skills and knowledge in the building industry. In South Australia, the State 

Government has attempted to address gaps in skills and knowledge of energy efficient dwelling design 

in the building industry through demonstration projects such as Lochiel Park and Bowden which are 

aimed at building higher standards of energy efficient dwellings. 

Sharing knowledge is also a fundamental objective of groups such as the Alternative Technology 

Association, with their Renew and Sanctuary magazines, their presentations on topical issues often 

related to sustainable housing, and the Sustainable House Days held annually in most Australian cities.  

 

Measuring performance 

While information is theoretically available which should result in designs of new houses and additions 

or renovations that meet energy efficiency regulations, there is also benefit in exploring real life 

experiences and the actual performance of buildings. In Western Australia, researchers have been 

studying the performance of houses constructed to NatHERS 6 or more stars32 . The study found that 

they do not perform as intended, which they contend may be due to three factors:  

 inaccuracy of energy assessments; 

 poor construction practices; and/or  

 occupant behaviour.  

Their study found a 33% variance between the energy consumption of 6 Star houses with similar 

designs. This magnitude of variance can negate the energy saving benefit of following advice regarding 

                                                 
32 Eon et al. 2016 
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orientation and other energy efficiency aspects of design. In understanding how houses perform it is 

important to note that the quality of build may affect the achievement of energy efficiency. The CSIRO 

have recently reported on a study that assessed the air-tightness and thermal bridging performance 

of houses constructed since 201033. They found that there was a significant variation in the air-

tightness performance of houses across Australian with one third performing better than 10 

ACH@50Pa and the best performing houses, located in Tasmania (TAS) and South Australia (SA), 

averaged 7.9 ACH@50Pa and 8.5 ACH@50Pa, respectively. While there was no specific factor that 

could be identified, the higher percentage of architectural quality build houses in the samples used 

for SA and TAS was considered to partly explain this higher performance. The study also found that 

houses with U-PVC window frames had lower air change rates than most other houses.  

These studies do little to build the understanding of why owners may go beyond only considering 

energy used for heating and cooling and seek to incorporate other technology such as renewable 

energy and aspects of sustainability such as water capture, storage and use on site. 

 

Distributed energy generation and switching to renewables 

Over the last decade, there has been a rapid adoption of PV systems on rooftops of houses across 

Australia. Initially the high feed in tariff was an incentive to offset high cost of early uptake of systems. 

In a study of households with solar PV34 , the feed-in-tariffs originally provided and more recently the 

lower cost of the solar PV systems influenced decisions to install these systems.  

There are now new suburbs being built (e.g. Denman Prospect in the ACT) where rooftop PV is 

mandatory35. In SA, solar hot water systems were required in the second and later stages of Mawson 

Lakes and in the Playford Alive development. In the Lochiel Park development in Adelaide’s north east, 

both solar PV (minimum 1.5 kW capacity) and solar water heating are mandatory. However, outside 

of these areas, the adoption of PV is still a voluntary decision by households. That said, the uptake of 

PV systems on household rooftops in SA is high, and only recently has Queensland passed SA. Apart 

from some lower socio-economic areas, most Adelaide suburbs have more than 25% of their houses 

with rooftop PV systems36.  

The SA government37 has recently advised residents to: 

                                                 
33 Ambrose & Syme 2015 
34 Sommerfeld et al. 2017 
35 see Vorrath 2017 
36 see APVI 2017 
37 South Australian Government 2017 
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• use electricity generated by a solar PV system during daytime hours rather than drawing 
electricity from the grid is an effective way of lowering electricity bills; and  

• align electricity consumption - e.g. running laundry appliances, dishwashers, or heating and 
cooling - to times when solar generation is highest. 

Hence the behaviour and practices of household occupants also need to adjust to ensure they benefit 

from energy efficient design and from adopting systems such as rooftop PV.  

 

Understanding the attitudes and knowledge of consumers of new houses 

This book seeks to better understand the motivations and perspectives of a number of owners who, 

since the year 2000, have built a ‘sustainable’ house in South Australia. It explores their experiences 

in planning, including designing, building and living in their homes and whether they are satisfied with 

what they now have. Have they achieved their dream? Or have they been delivered less than what 

they originally set out to obtain? 
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Downsizing, Sustainably and Practically – A New Build 

 

Jacqueline Jepson and John Simpson 

 

Introduction 

In order to understand why we chose to build, especially in an inner city area where vacant blocks or 

houses available for “knock down” are very rare, a background to our situation may prove useful. We 

are a professional couple whose children have left the nest. This choice may not be suitable for others 

but at the time it appeared the best option for us. This story explores our motivations and then our 

experiences in getting our plans approved, finding a builder, working with that builder and finally what 

it is like to occupy the house that we eventually built. 

 

Motivations 

The first motivation for starting the process was the shared experience of many of our friends who 

had starting to head in the direction of “empty nesters”. The vision of our future, rattling around our 

large, and empty 1915 Gentleman’s Bungalow was less than appealing. We had also seen many of the 

previous generation who had stayed too long in houses that were falling down around them, not 

affording to maintain their large structures nor enjoying a comfortable life style with their house 

sucking in all spare cash. Most houses are also not made to allow for the aging process, with steps, 

narrow doorways and poor facilities.  Such old houses, exuding loads of character are also very cold 

and draughty in winter and often lack good design. Add to this is the expectation that our generation 

will live a considerable time after retirement.   

The idea of downsizing, coupled with a desire for a future ensuring we would live independently as 

long as possible became the catalyst for the actions we took. From a practical perspective we were 

seeking a house that would enable us to make the most of our retirements (when we get there!), so 

that we could safely leave our home to travel. We also sought a long term solution to the problem of 

the ongoing drain on income related to high utilities bills; an ongoing issue for self-funded retirees and 

people on a fixed or limited income. 

Our second motivation for starting the process was a belief that there were better methods available 

to build so that the long term cost of managing the house and living comfortably could be controlled. 

Living in the UK as recently as 2007 and 2009 we witnessed firsthand the benefits of double glazing.  
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The cost of water usage in Adelaide displays a consistent, upward trend. Simple good design could 

address many of the issues raised in our initial planning stages.  We simply could not understand why 

so many buildings were not designed to suit our climate and lifestyle. 

 

 

Figure 1. The previous owners purchased the existing house and demolished it.  

(It was a 1950’s brick home in poor condition)  

(Photograph: Google Earth, June 2012) 

 

 

Figure 2. The vacant land as we purchased it.  

(Photograph: J Jepson & J Simpson, June 2013) 
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The third motivation was a desire that we wanted to do the “right thing” environmentally: i.e.: to 

create a sustainable house that did not leave a negative legacy for the next generation. As the post 

war generation we felt a sense that as “Baby Boomers” we had a very easy run with a very high living 

standard and an ability to do and go where we wanted.  The world has seen major environmental 

damage from the wealth creation of the decades following the Second World War; damage we 

thought we could arrest by building a more sustainable home. 

South Australia, is said to be a leader in green energy with only 8% of the nation’s population, we have 

captured 56% of the grid connected wind power, plus 27% of solar power and 90% of its geothermal 

developments (Government SA (2015), AEMO (2015)).  Our desire was to produce a sustainable house 

and one which made use of a variety of energy sources. We wanted the house to use air conditioning 

for general heating and cooling, gas for cooking and instantaneous heat, and a wood burning stove 

for emergencies and winter ambiance. Wood was sourced from the off-cuts of local building works 

that had been put into waste bins to be consigned to landfill. We expect in future to be able to go off 

grid and are very aware of the need to move away from coal fired energy (Thompson & Richards 2015). 

 

Learning what we wanted, finding the site and the selection of a builder 

We undertook a steep learning curve in terms of the features we wanted in our house and the process 

for getting it built. Having lived in a variety of houses both in Australia and overseas, coupled with 

extensive travel experience we had a clear idea of the type and design of house which best suited our 

requirements. Taking any opportunity to look at as many houses as possible, whether project homes 

or independent builders, we developed a clear picture of what was feasible within budget constraints. 

We also spent some time articulating what we believed our life style would be in the future. This 

allowed for input from family and friends. 

During this early design phase we looked for possible sites for the house within the criteria of where 

we wanted it located. One essential criterion was that we wanted to be close to shopping and 

transport, so that where possible we could walk or ride to the city and amenities. This meant we 

needed to be in a suburb with a good centre (heart) or an inner city location. It was eventually an inner 

city suburb we chose. This also meant that our design would need to cater for a small site as the 

majority of inner city housing sites available were either small existing sites or the product of 

subdivision of larger sites; many of the sites we saw were hived off larger properties being their 

extensive gardens or tennis courts. We had mixed feelings about the principles of “urban infill”. There 

is value in infill in that suburbs become denser, and less “good” land is required to service the urban 

sprawl, but not good in terms of creating a heat bank and removing large trees, making suburbs less 
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appealing. We found that mixed suburbs seemed to meet a clear balance between the two. As a 

planned city the Adelaide CBD had surrounding suburbs that allowed for both large and smaller blocks. 

The Unley, Malvern and Parkside areas met our requirements and had historically been planned with 

this mix in mind. A local park or green space was considered important. This would compensate for 

the small block size and would allow for outdoor space for small children (the possibility of 

grandchildren was a factor). Traffic, both vehicular and pedestrian was also a consideration. Our family 

home had been sited on a reasonably busy road with a great deal of morning and evening traffic along 

with noise from pedestrians. We were hoping to avoid this with the street layout of suburbs such as 

Parkside.  

The building industry, whilst interesting, is also quite complex in the defined roles of each of the 

professions and trades it encompasses. These roles lead to a maze of demarcation issues which can 

result in mistakes and delays. Architects were very expensive and whilst they could supply a myriad of 

ideas, their level of practicality was often lacking, especially when building to a budget. Their ideas 

often took a project more as a conceptual structure rather than an “on the ground” dwelling. This also 

meant they were sometimes incapable or unwilling to listen. We did not want a ‘statement’ - rather 

we wanted a practical, sustainable house which could be considered, by some, a little boring. This was 

further strengthened by unwillingness on our part to spend a large sum of money. At the other 

extreme in the domestic building industry were the project homes. Over a period of time we managed 

to see almost all of them. Meetings were also held with a number of them, however this all proved 

fruitless as they had their designs and costings and were not about to vary them. Unfortunately our 

sustainable designs did not match a set formula or were considered far too expensive to build outside 

the project home mould. To be fair to such builders they are in the business of repetition and building 

to a well-structured formula; our house was a ‘once off’, so there were going to be other influences 

on the build. That left either us project managing the build ourselves or using an independent builder.  

Project managing yourself is a noble concept and fine in theory, if you have the time, the ability, and 

the contacts in the trade. Without these a recipe for budget over runs at best and disaster at worst. 

Television programs such a “Grand Designs” constantly reinforce the dangers of people project 

managing their build without the necessary skills and contacts; let alone knowledge. We had neither 

the time nor the contacts in the trades. It is difficult and expensive to fix poor work after the job has 

been completed. With these factors in mind we chose a local independent builder, recommended by 

people we know.  The building trade in Adelaide is still predominantly dominated by Australians of 

Italian and Greek extractions, the older generation without doubt have an excellent tradition of 

craftsmanship, an ethos of pride in their work and a strong desire to complete a project to the highest 

standard. We chose someone who would build what we required.  



Planning, Building and Living the Dream                                                         edited by Cathryn Hamilton October  2018 

 

23 

 

The first step in contracting a build is to get your design. The first thing we did was to draw our design 

on paper to scale, or at least an outline of what we required. Next we employed the skills of one of 

our daughters with her ability to use CAD. She was able to download a free trial program which gave 

her the necessary tools to show our design in some legible form. The builder put us in touch with a 

draftsperson he had worked with on a number of projects. This draftsperson was excellent. He readily 

understood our concept drawings and the ideas we were attempting to convey. After our initial 

meeting the draftsperson was able to incorporate and link our amateur drawing to a set of technical 

drawings. Several meetings later, acting on practical and ascetic advice from our draftsperson we had 

what we all concluded was the “right” design for us. This plan was then circulated amongst family and 

friends for opinions, feedback, and final consideration. With very little change, the plan was then sent 

to be submitted to the builder for costing and to the council for planning approval.     

The planning process was interesting. Getting approval from the council raised a few problems. 

Council on the whole were supportive as long as the plan met the planning guidelines. It seemed to 

us that if an Architect had designed the building, it may have been more readily accepted than what 

we submitted which was drawn up by a draftsperson.  

The Planning and Zoning Regulations are somewhat general in nature; which required some 

interpretation by the Council’s planners. This in itself could be an advantage to a building proposer, 

but can also work against you as you have no clear idea if a plan will be accepted. This was a cause of 

a great deal of stress to us. As the house was to be built in what is classed as “A Street Scape Zone” 

the final appearance of the front of the dwelling required a degree of empathy with the surrounding 

houses in the street and in the surrounding area. This necessitated the Council using a heritage 

architect to review the plans and advise whether they met the criteria in this section of the planning 

guidelines. It seemed to us that the comments made by the Heritage Architect were of a very general 

nature. In fact we questioned whether they had knowledge of the suburb and its architecture as the 

comments did not seem to match the evidence of many existing houses in local streets of the historical 

period! 

Neighbours were our next biggest issue as some of them believed that their rights were paramount 

to that of any new proposed building. We had worked hard to assure neighbours that the proposed 

plan was in keeping with the area and certainly met the Council Planning codes for the area. This 

involved meetings and discussion with all the neighbours near the site to firstly explain the concepts. 

Later we showed them the design drawings; this was done following the advice of the Draftsperson. 

We made changes to the building design to avoid any perceived impact by one neighbour. 

Unfortunately, this neighbour then actively opposed the building designs, and demanded that council 

veto the proposed project, whether it met the guidelines or not. Thankfully the council, after reviewing 
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their concerns, disregarded them totally. It did not make for a good community atmosphere and 

created a great deal of unnecessary stress for us.  

With all buildings in the area that have a second storey component, the final approval must come from 

the Council’s Development Assessment Panel (DAP Committee). This process was also another 

stressor. Sitting before a Panel of people made up of Council Town Planners, Council members and 

the like was not for the faint hearted. People who have submitted written responses opposing your 

building plans are permitted to address the Panel and express their concerns. You are then given a 

short time in front of the Panel to speak in support of your proposal; during this time you may also be 

required to answer questions from the Panel. At the conclusion the Panel then vote on the merits of 

the proposal. Ours was passed with only one opposing vote; time to breathe a sigh of relief and on to 

the next task – to build the house! 

 

The Building Process 

Building started on 28 July 2013 and finished exactly twelve months later. The cost at $1857.45 per 

square meter involved in building the house were considerable compared to a standard three 

bedroom build. To a great extent this was due to the sustainable aspects we chose to incorporate in 

our designs (see next section).   

 

 

Figure 3. Front perspective of Design.  

(Plan Photograph: J Jepson & J Simpson, June 2013) 

Preparations are about doing as much as possible as early as possible. This points in one direction: do 

as many selections as early as you can. We had files on everything, all marked and ready to go when 

the builder required them. A “Hard Copy” filing system is an essential in a project such as this. Relying 
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on memory simply isn’t good enough. Taking notes, placing these in the correct file is part of a 

successful build. We used technology in reverse to store information. All hard copies kept in the files 

were transferred to a laptop in order to provide ready access when required. Relying on emails for 

communication meant that the hard copies and pictures of information and selections could and were 

available to be sent via computer. 

We visited every display home in Adelaide and suppliers of all sorts of appliances, collecting brochures 

on the way. Any samples were always collected and later discarded if they did not meet requirements. 

The use of a mobile phone became invaluable as we recorded all sorts of shapes, sizes and colours. 

Some builders frown on their display homes being photographed so a mobile is a discreet way to 

capture information. It was amazing how much detailed information can be collected over a short 

period of time when researching for products and finishes for a home. 

 

Figure 4. The slab is laid  

(Photograph: J Jepson & J Simpson, August 2013) 

 

Along with every build there has to be some mishaps and problems. Disaster struck with the 

installation of the concrete underground rain water tanks. These were at the earliest part of the build. 

Their location, at the back of the block of land, meant they needed to be craned into position before 

a frame or house structure had started. Their position meant they were one metre from the back and 

one metre from the side boundaries. This was thought to allow a safe, legal distance from neighbour’s 

properties should any subsidence take place. 
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The large hole was dug about a week before the arrival of the tanks in preparation for their arrival. 

The hole was approximately eight metres long, five metres deep and three metres wide.  The base of 

rubble was laid on what was the start of the water table. 

Disaster started a few days before the tanks were due to arrive. We were visited by some of the 

heaviest, consistent downpours of rain that year. Large sections of the sides of the hole collapsed, 

necessitating extra excavation work to be carried out. A pump was installed in an attempt to keep the 

hole free from the water which was making it impossible to install tanks. Finally the tanks arrived amid 

workers pumping out water and shoring up sides of the hole. Added to this was further damage came 

from a small river running from the higher ground on the western neighbour’s property which 

undermined the side of the hole and caused the boundary fence to collapse. (See pictures) 

 

 

Figure 5. Shows western neighbours boundary fence collapsing the day of the tank install (Photograph: J 

Jepson & J Simpson, July 2013) 
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Figure 6. Shows damage from consistent rain after the tanks had been installed and back filled.   

(Photograph: J Jepson & J Simpson, July 2014) 

 

 

Figure 7. Showing damage to fence and sandbagging to stop run off from neighbour’s property.  

(Photograph: J Jepson & J Simpson, July 2013) 
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What we included in our design  

Below is a list of some of the features we included in our build that may assist other builders. 

The sustainable aspects include: 

 Orientation of the building and windows. To allow natural light and ventilation, winter sun, 
summer shade.  

 All Windows were doubled glazed.  

 Maximise shading by window treatments, trees and verandas.  

o Wide eaves, 900 upstairs and 750 downstairs, to reduce the direct sun heating walls and 
windows in summer; yet not so wide as to block out winter sun. 

o Use of quality blinds that can screen out sun when needed.  

o A Rolla Shutter to block heat on west orientated window in the height of summer. This meant 
that the heat was taken off the glass, an issue which is crucial to allow the double glazing to 
work. 

 

 

Figure 8. Wide Eaves.   

(Photograph: J Jepson & J Simpson, November 2013) 

 

 Locating appliances to enable maximum efficiency.   

o Putting gas hot water systems as close as possible to the appliances and hot water taps, e.g. 
gas hot water unit close to your showers results in less waste of water in waiting for warm 
water to come through the tap. Likewise the second hot water unit as close as possible to the 
kitchen/laundry areas.  
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o Ensuring that the air-conditioning units are located in a well ventilated space. This reduces the 
length of time a system needs to run to reach its required temperature. A zoned system means 
you are also able to isolate those areas not in use. 

 Two Water tanks, each 22,730 L precast concrete buried in the ground. This allows for safe 
storage of household water and avoids taking up any garden space. This capacity considered 
the requirements of Adelaide’s semi-arid climate. ‘Greater rainwater utilization in hot water 
is possible if rainwater tank sizing and a greater roof catchment area can match household 
winter hot water demand, rather than having a single minimum requirement across all 
households as in the current regulation’ (Chao et. el. 2015).  

 LED lighting, and sensor lights which turn off after a period of time (Byun 2013). 

 Garden space to visually add green but also to lower the temperature in summer and avoid a 
heat bank. 

 Solar Panels – 5.5 kW, 22 panels facing North, East and West. AC system with each panel 
having a separate inverter. Estimated return on investment expected within 5 years, this is 
consistent with what the industry indicates (Martin J 2013).  

 Whirlybird exhaust vents with proper intake for balanced ventilation to expel hot air. 

 Internal Wall Insulation – R 2.5, External wall insulation R3.5 and Roof R5. Under the roof is 
also a thermal blanket which was filled with recycled materials. 

 Brick veneer is the most cost efficient, however, next time we would look at a reverse brick 
house. 

 Glass bricks – to let in light but still be energy efficient. They also provided filtered light without 
any reduction to privacy. 

 Using a high standard of energy rated appliances. 

 

 

Figure 9. Sarking Insulation under the Roof.   

(Photograph: J Jepson & J Simpson, November 2013) 
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Figure 10. Insulating the Walls to R3.5.   

(Photograph: J Jepson & J Simpson, January 2014) 

 

Figure 11. Glass Bricks in the Garage to let in light.   

(Photograph: J Jepson & J Simpson, March 2014) 

 Division of the house so that sections could be closed off (zones). This would enable us to 
shut sections of the house and only heat or cool those parts we were occupying. Installed 
sliding doors to block the upstairs, family area and entry hall provided the house with this 
ability as shown on the house plan below.  

 



Planning, Building and Living the Dream                                                         edited by Cathryn Hamilton October  2018 

 

31 

 

 

Figure 12. Segmenting the House to Reduce the Need to Heat or Cool Different Areas.   

(Photograph: J Jepson & J Simpson, February 2014) 

 

Other aspects of sustainability relate to low maintenance, so we chose: 

 Alucobond which requires no painting as the cladding on the exterior walls on the upper 
floor. Whilst this was not cheap, other imports have been proven to be a fire hazard (The 
Australian Business Review 2015).  

 Commercial Grade Aluminium windows. 

 Gutter guards, again in rust free aluminium. 

 Terrazzo tiles on ground level flooring -  these also create a thermal mass. 
 

Sliding doors to segment the 

house so that heating and cooling 

can be isolated to a set region 
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Figure 13. Upper Storey.   

(Photograph: J Jepson & J Simpson, February 2014) 

 

We have also incorporated a number of other features which may allow us to incorporate future 

technology. These features include: 

 Storeroom to store batteries from the solar panels. Currently we receive a rebate on our 
solar panels. Batteries were not viable for domestic situations but they are likely to be within 
a decade and there have been lots of discussion recently by Tesla and other energy storage 
companies (LeVine 2015, Hackett 2015). 

 The house is two storey, however we can live comfortably on the ground floor and close off 
the upper storey, when not needed, which reduces long term costs of heating and cooling.  

 

What Have We Learnt? 

Sustainable housing is not the normal way of building. We had lots of quotes that were wrong e.g. the 

double glazed bi fold doors at the back of the house were a problem as the supplier company did not 

allow for their weight; we had endless problems with the hinges. Some trades automatically assumed 

you wanted the standard product or had to learn new aspects of their job e.g. the plumber had to 

learn new things about submergent pumps. 

Get Written quotes that describe what the job entailed – We had a lot of promises but sometimes 

what they did, did not match these promises. Our landscape Gardener we had to discharge as what 

he did was not what was promised. Get out of bad contracts early. 
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Some Rules don’t make Sense - There are some rules that do not make sense e.g. Council rules that 

are a catch 22 e.g. you are not allow you to put in water tanks until the house has been built but you 

need to put them in before the foundations are complete because they are in the back of the house 

and you cannot access the site after the foundations are in. Council planners themselves admitted it 

didn’t make sense! 

You pay for what you get – do not try to go for the lowest price as it may cost you more in the end, 

with either poor quality work or rework. 

Be vigilant - If you do not have a good project manager or a site supervisor who is able to check the 

work done and direct the trades appropriately, you are going to have problems. If we did not check 

the site regularly, some trades did substandard work or actually did not do the work. We observed 

some trades cutting corners. 

The building trades waste materials – The amount of material that went into the waste bins could 

have built a small cottage! 

Traditional - Some trades are excellent, however very few have adapted to the use of technology. 

Many commit jobs, ideas or changes to memory which is fraught with danger. Better ones took photos 

of all their work and sent us a copy for our files. This will be valuable for any future changes.  

Choose the battle to fight – the Council rules were sometimes easier to give in to even when they did 

not seem to have a logic or were not applied consistently. Your building will never be 100% right, and 

not all things are possible. Pick the issues you are not prepared to compromise on and fight these 

battles. 

Project manage the project manager – If you have a good project manager you should not have to do 

this, but we had to. Our builder had excellent tradespeople but their site supervisor could not 

“Manage”. We had to make sure he followed up. We had not encountered this problem in previous 

building jobs. 

Get your solar panels on early - Soon after the roof was completed we had the solar panels installed. 

This meant any power used during the fitting out part of construction was cost free. It also meant we 

were continually generating power. 

 

The Occupation 

When we moved in, we had earned over $500 rebate on our solar panels.  After the first year of living 

in our house we: 
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 Hardly used the air-conditioning even on the hottest days - used it only twice overnight. 

 Preferred to use gas for instant heat as the air-conditioning unit takes approximately an hour 
to reach and maintain an ambient temperature. 

 Had enough water supplied from our tanks for almost the whole year. With only a few 
weeks at the end of summer when we needed to access the mains supply. However we 
believed that the tanks have never been full so that we are confident that we will have 
plenty of water to generally last all year.  

 Had not paid an electricity bill. 

 Had an easy to clean house that suits our lifestyle. 

 Have a Terrazzo floor that holds the warmth in winter and stays cool in summer. 

However, we still need to adapt our behaviour to maximise the benefits of our house. Examples are: 

 We need to maximise the use of our solar panels during the day by setting washing 
machines and dishwashers to start during the daylight. 

 Learning to close off parts of the house successfully to heat or cool only those parts of the 
house we were using.  

 Adapting/improving our garden to position plants so that in future we will benefit more from 
their shade and produce. The plants will also soften and improve the appearance of the 
house.   

 

 

Figure 14. Front Garden toward the end of construction. The majority of the plantings produce food.   

(Photograph: J Jepson & J Simpson, June 2014) 
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First three years of Occupation 

We move in in mid-June 2014, and in the subsequent three years we have had a chance to become 

familiar with the house and its attributes. In terms of comfort it has been a great success. As identified 

at the beginning we had three motivations or criteria for the project, to: 

1. Down size as “empty nesters”. The house has rooms for family and guests but is far more 

compact and easy to maintain and manage.  

2. Reduce the long term cost of managing the house and living comfortably. The per square 

meter cost of this house is far above that of a standard home, but so far the costs of 

maintaining the house and garden have been low and we expect that this cost will reduce 

when compared to the standard costs to maintain a house and household. In the first summer 

when we did not have a complete rain catchment period, we required access to mains water, 

we have not since. Our average gas consumption runs at approximately 98MJ in winter and 

48MJ in summer and as our main heating and cooking source this very reasonable. With the 

solar panels we have had an ongoing issue with the solar panel company and we are still not 

getting the expected amount out of our 5.5 kW 22 panel system. So the figures we have are 

unreliable but without hesitation we can confirm that our electricity consumption is low as 

we rarely use the air-conditioning, our lights are all LED with the biggest consumers being the 

appliances such as the fridge. We try to use all the other appliances during the light of the day 

and so draw less on the grid.  

3. Do the “right thing” environmentally: i.e.: to create a sustainable house that did not leave a 

negative legacy for the next generation. We believe we have done this and we will continue 

to follow this strategy into the future for example we are planning in the longer term to install 

batteries and additional panels. We are also installing sky lights in our south facing veranda 

area to enhance the winter light. 

There are always things you think you would have done differently when designing and building a 

house, but we can safely say that we are almost 100% totally satisfied with ours. 

The ultimate question is whether it is worth building a sustainable house, and with hindsight would 

we go down this path.  Put Simply, Yes we are glad we have done it, and it has been worth the journey. 

However, the lingering question remains “why did it have to be so hard”?  
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Owner Builders at Gilberton  

 

Cathryn Hamilton  

 

Introduction  

Sometimes life presents opportunities you know you have to grab with both hands. The dream of 

building a more sustainable and comfortable house started with chats in the car early in 2009. My 

husband (John) and I were stuck in morning traffic making our way to work. In 2007, I had commenced 

a PhD and had an office in the Adelaide CBD. John had an office in Medindie for his IT business so I 

would hitch a ride with him and walk into the city. Our home of 13 years was a 6 bedroom brick veneer 

conventional home completed in 1998 and was twenty kilometres from where we worked.  

The independence of our family of four adult children had grown rapidly. By 2009, the eldest two 

children had moved out and while our house was very comfortable, we seemed to be closing down 

and repurposing bedrooms. We eventually got to the stage of saying, “It has served us well, but there’s 

probably another family that needs a big home like this one.” While we knew a decision was looming, 

I had a PhD to finish and I was only half way through! My research was focusing on the role that local 

government had to support communities to reduce carbon emissions and I was using case studies of 

local government in the United Kingdom (UK) and Germany as well as in Australia. I headed overseas 

in June 2009 to collect data and John joined me for a few weeks in July and August (summer in the 

northern hemisphere). We stayed in a few different cities in the UK and in Germany and France, 

experiencing different types of accommodation and observing building styles and materials and how 

they incorporated renewable energy into architecture.  

The importance of renewable energy and energy efficiency in housing had been discussed since the 

early 1990s. When we built our 6 bedroom house, we had looked at orientation of living areas and 

using winter sun. However, we had stopped short of putting solar PV on the roof as it was so expensive 

at the time! Thinking we had chosen so well for that house, we offered our house for a study being 

undertaken by Adelaide University into energy efficiency ratings. We were shocked to see how poorly 

it was actually performing. We had justified our high energy bills by saying we have a big family, of 

course we will use more energy. Clearly we could do better.  

The Europe trip in 2009 opened our eyes to issues such as weatherproofing. In the UK I interviewed 

people involved in the UK weatherproofing projects in both Leeds and Sheffield in Yorkshire. They 
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introduced me to technology such as thermal imaging cameras and the importance of insulation, 

sealing gaps and high quality double glazing.  

My accommodation in Sheffield was in a University share house where I met an academic from 

Finland. He joked about the poor quality glazing being retrofitted in the Victorian terrace houses in 

the UK, saying it would never stand up to the conditions of northern Europe. The German standards 

were also much higher, so visiting Freiburg (near the Black Forest in South West Germany) and 

Ergolding (a village near Munich) left indelible impressions of quality glazing and maximising the 

capture of the sun’s energy. We visited the headquarters of the International Solar Energy Society in 

Frieburg and saw solar PV panels fitted to carports and on rooftops of every building in the Vauban 

quarter. We could see and appreciate the importance of building design, orientation, simple roof 

design, the use of materials to better manage the energy efficiency of buildings, the importance of 

glazing and the options for using heat sources and sinks. We came back to Australia determined to 

incorporate as much as we could into our next house. It would no longer just be a place closer to our 

work: it would need to be energy efficient and be designed to better use the sun’s power.  

 

Pre-planning and Finding the land 

We quickly realised we could not find the ideal house and any existing house would need to be 

significantly altered to meet our needs, so instead we decided to build a house. One day in early 

January 2010, I found a piece of land 400 square metres in size and on a corner allotment facing north 

east. It was quite close to John’s office. After contacting the agent for more details, we found out it 

was being subdivided off the neighbouring property. It took some months to finalise the subdivision 

process but that was OK as we were not ready to start planning or building. I had a PhD to complete 

and that would take another year! 

In the meantime, some casual conversations with university colleagues led to the site being used by 

some students from the Building & Construction and Architecture schools. Their task was to work in 

teams to design and cost a 3 bedroom family home with sustainable features. The architecture course 

coordinator wanted to see a brief to guide the students, so we actually had to think about how we 

currently lived out our life and how we used spaces. In our brief to the students, we also stipulated 

that it needed to meet the development regulations (planning and building) and be able to be built 

for a modest budget of $350,000. At the time, we thought it to be a reasonable estimate of what a 

three bedroom house would cost.  

The students came up with some interesting designs that they stated would meet most aspects of our 

brief. Some architecture students told us that they would not normally get to design residences in 
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their studies as they mainly focused on commercial buildings. For us, the ideas generated by the 

students were useful but none of the designs met all of our expectations. It was the first time we 

realised that what we wanted to live in was probably going to be more costly than we anticipated as 

most students struggled to develop a sustainable house design within the $350,000 budget. 

 

The Real Planning Phase 

In April 2011, I submitted my PhD for examination and the discussions about the house design began 

in earnest. Many years previous, I had met an architect (John Maitland) who specialised in designing 

energy efficient housing. We had visited his own house which was open for Sustainable House Day 

one year and had discussed his experiences and the features of his house. We met him and one of his 

associates to see if they were interested in designing a house for us that would meet our needs. Before 

commencing any work he presented an estimate of the normal cost for a limited package up to 

approvals and what a full package would cost if they project managed the build for us. We decided to 

proceed with a limited package to get planning and development approval. The limited package also 

arranged for the energy efficiency rating and engineering inputs in the design stage and submitted 

plans to council on our behalf for planning approval.  

 

The design 

Our brief to the architects had a number of requirements. The first was that we wanted an energy 

efficient house which uses solar energy and captures rainwater for use in the house. We also wanted 

the house to be suitable for us as we age. While we still had at least another 15 years before full 

retirement, the house needed to have everything we use daily on the ground floor. Knowing the 

allotment was small, it was likely that at least one bedroom may be in an upper storey. However we 

wanted our bedroom and office and living spaces to be on the ground floor and easily accessible from 

the street. We had reviewed the development plan for the area and had seen that the house was in a 

character area and that single story was preferable. However more recent development showed that 

neighbouring houses were incorporating an upper level as a room in roof design feature (see Figure 

1), an approach highlighted to me by the council’s development officer. I drew a design or layout for 

the downstairs area that I thought we could live with and gave this to the architects (see Figure 2). 
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Figure 1. The corner allotment in Gilberton 

showing nearby house with room in roof. 

(Photograph: C Hamilton, June 2010) 

Figure 2. Our initial sketch for the layout for 

ground floor. 

(Drawn by C Hamilton, April 2011) 

 

We had contemplated having rainwater storage under the garage and I had seen images of bladders 

that would be suitable and perhaps could be built into an underground room. However the architects 

discouraged us from excavating to put any rooms underground indicating the cost would be 

prohibitive. We settled on in-ground rainwater tanks which would be placed in the North West corner 

of the allotment. See Figure 3 for a sketch of the ground floor layout which we provided comment on 

in the early stages and Figure 4 for the layout of the final plans.  

In August 2011, the plans were lodged with Council for development approval. The only aspects 

queried by Council in the planning approval itself were stormwater drainage (they wanted a contour 

plan) and the landscaping. I had met a landscape designer through my casual teaching at university so 

was able to get a landscape plan drawn up which we submitted and was acceptable to council. The 

surveying for subdivision had produced a contour plan so that was kindly provided by our neighbours 

and submitted to council. December 2011 brought not only conferral of my PhD but Council’s planning 

approval. A time for celebration, indeed! 
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Figure 3. The ground floor plan in the sketch design phase 

(Image provided by: C Hamilton) 

 

 

Figure 4. The ground and first levels from plans submitted to council for planning approval. 

(Image provided by: C Hamilton) 
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John and I had some prior overseas travel planned for January 2012. Once we were back, it took some 

weeks to get the detailed design underway. Plans for building rules assessment were finally developed 

and certified twice due to some modifications related to the engineer’s drawings. There were some 

modifications to the upper level plan in the final design as the roof space over the ground floor 

bathrooms (as shown in Figure 4) is no longer an upper storey store room. Some confusion had 

occurred in the communication of designs between the architects and engineers and also within the 

engineer’s office. In addition, the engineers had not picked up that some aspects of the design did not 

comply with the building code and the engineers had not done drawings of a section of eaves and roof 

which cantilevered out over the doorway on the northern corner of the house. Other issues arose 

when the foundation contractor attempted to set out the line of the house walls from the plans. This 

issue will be discussed later.  

We engaged a private building certifier who lodged the detailed design plans with council on our 

behalf. In July 2012, council gave full development approval and so our project could move onto the 

next stage.  

 

Selecting a builder and project manager 

While we had built our 6 bedroom house through engaging a volume builder and visiting the site each 

day to review progress, neither of us had actually been a project manager for an entire house 

construction project. In the 1980s, however, I had taken advice from a family member and worked 

directly with tradespeople to build an extension on an old house I owned in a country town. John and 

I discussed the options and thought that we could handle the builder’s responsibilities as owner 

builders and I could take on the role of both project manager and site supervisor. By the time we 

submitted plans for the building rules approval, we decided that this would be our decision and with 

some trepidation, we started having meetings with a few tradespeople to discuss their interest and 

availability to work on our house. We felt we understood the plans and had ownership of many of the 

ideas in the house. As owners, we knew we would also have to make decisions regardless of who the 

project manager was. If needed, we also knew we could call the architects for advice (albeit for a 

price). The architect had already recommended some trades for us for specialised services such as the 

hydronic heating and cooling system and the rainwater tank installation.  

However we were not totally doing this on our own. Through John’s IT business and through some 

friends in the building industry, we had sought advice from some well-respected tradespeople who 

had experience in building houses and had appropriate builder’s licences. In addition, we had our 
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building certifier who we could rely on to inspect the work at each stage. While it was our original plan 

to use a friend who worked in commercial construction to assist me in site supervision, his work 

situation changed and by the time we were ready to start building, he did not have time to help us!  

One of John’s clients was a carpenter with a small team and was working on quality residential homes 

in the eastern suburbs and hills face zone. He looked at our plans and while the house was reverse 

brick veneer, a design that he had little experience with, he agreed to provide the first and second fix 

carpentry and provided other advice along the way. His quote was heavily qualified and he stated 

openly that he could not tell us how much it would cost up front due to unknown cost of labour. We 

engaged him on a materials plus labour basis. His diligence in understanding our plans and working 

with his suppliers paid off very quickly as he uncovered some issues with the engineer’s drawings 

which we had to get rectified and resubmitted for certification and re-approval. The advice he 

provided in a timely manner allowed us to identify and correct these problems before the work was 

started. We had trust in him to provide good advice and he also made recommendations of a number 

of other quality tradespeople that he would be happy to work with. While we did not engage all of his 

recommendations, we did engage his recommendations for the structural steel company, the 

electrician and the roofing contractor.  

I had also been given names of tradespeople by a friend in the commercial field but enquiries found 

that most did not work on residential buildings. Finding a plumber was probably the hardest and most 

frustrating aspect and we eventually went with a recommendation of John’s business partner. The 

choice of a foundation contractor was based on whether they could handle the complexity of build to 

incorporate polished concrete floors and in-floor hydronic heating systems. I selected a name from a 

trades list of foundation contractors and arranged to meet them on site. The first meeting was 

encouraging and the contractor was helpful and patient. He clearly knew his trade very well. We were 

finally able to get a quote from him when the approvals had been granted and the details of the in-

floor heating system had been obtained. It was expensive but I was more interested in a quality finish 

that we could live with. 

The bricklayer contractor was found through a similar mechanism to the foundation contractor. After 

a phone conversation and a confirmatory email, he provided some examples of his team’s work for 

me to look at. The bricklayer was concerned that we wanted to use a brick made from recycled 

material but understood that we were wanting to incorporate sustainable materials if possible. 

Unfortunately, although we had paid a deposit, when it came time for the delivery of the bricks made 

from recycled materials, the company had a production problem and the bricks were unavailable. We 

then made a very quick decision to use solid concrete bricks as a substitute as we needed to ensure a 

high level of thermal mass. The bricklayer then recommended a renderer to us who also offered to do 
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the external painting of the house. We had been given names of two interior painters by others in the 

trade. These recommendations of good tradespeople from others in the industry was very helpful. We 

know that some of our tradespeople have recommended each other since working on the build of our 

house. The first-hand experience and industry recommendations seemed to be a feature of the small-

scale nature of the SA construction industry at the time. 

The meetings with each contractor usually consisted of me, or both John and me, explaining the 

philosophy of our house and what we wanted to achieve in terms of sustainability, liveability and 

quality followed by them looking at our plans and asking questions of us. If they could understand and 

commit to what we wanted to achieve then we took it further and asked for a quote before embracing 

them into the team.  

 

The build process 

The first on-site work took place on 19 September 2012 with the excavation of earth for installation 

of the two rainwater tanks. Prior to that day we had met with the foundation contractor onsite and 

he had established some levels for the finished floor level (FFL) for future reference. It was at this 

meeting that the foundation contractor raised some issues with the plans related to water drainage 

from the patio area. We would eventually bring the engineer out to the site to resolve the levels with 

both the foundation contractor and the plumber. We were needing to ensure that the water could 

flow from the patio area out to the street through gravity to avoid pumping! Getting everyone 

together on site helped to resolve the issues very quickly and the engineer then produced modified 

drawings. 

Site preparation for the foundation commenced after the long weekend in October 2012. A problem 

became immediately obvious. After checking the exact position of the boundary with the surveyor 

who did the subdivision, I found that the allotment was not square on the southwestern boundary. 

We were building on the boundary and there was a 10mm gap from the front of the neighbour’s 

garage wall to our boundary, which became 20mm at the rear of their garage! Over the length of the 

house (26 metres) we were going to be too close to the boundary at the eastern corner so we had to 

skew the house slightly. This took the foundations extremely close to the newly installed rainwater 

tanks and the engineer demanded additional piers. There were also a couple of points that required 

additional annotation on the plan including the centre point of the arc for the curved wall in the living 

area. We finally resolved all of these issues. The foundation contractor was becoming quite frustrated 

with me and my lack of experience. Once we had the additional information on the plans from the 

architect, I then produced an A3 folder with the latest versions of all plans and these became the main 
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source of verification of measurements during the build and for certification of what was built. A tip 

for novices is to ensure that all of the information is on the plans! 

The site itself was quite reactive as it had been filled at various times with different materials. There 

were additional depths required for footings and more piers. The foundation contractor found an old 

sand pit complete with sand pit toys which was used by a kindergarten in the past. An extra 6 cubic 

metres of concrete was required. We were trying to minimise the amount of polished concrete mix 

used as it was 10 times the price of the average grey concrete! However the garage floor is also in 

polished concrete as it was too difficult to get the separation we needed.  

We were able to satisfy all engineering issues but it required significant coordination and 

communication. The resolution of issues where trades meet was an ongoing challenge of project 

management. There were issues between the foundation contractor and the plumber as well as 

between the plumber doing the drainage and the plumber doing the hydronic heating and hot water 

systems. Some issues with incorrect placement of services were corrected before the slab was poured 

while others had to be corrected later or accommodated in minor changes. Some trades were not as 

experienced in reading architectural plans as I assumed they were. In addition, the house design and 

structure was not conventional! The reverse brick veneer design created some confusion and the 

electrical and plumbing pipes were placed in the inner leaf as is the norm for brick veneer. As it was 

reverse brick, in one location these pipes ended up in the internal brick leaf and we had a gap in 

brickwork that needed to be resolved. Our inexperience was showing and we realised we would have 

to check everything very carefully to prevent expensive rework. 

I began to spend more time on site and started to refer to my car as the office. This presence was 

somewhat confronting for the trades who at first thought I was being a difficult and nosey owner. 

However after a while the trades accepted me and appreciated that problems or questions could be 

resolved quickly. On one occasion, the bricklayers had asked the carpenter to provide height 

measurements for the diagonal blade wall in the living area so they knew where to brick up to. When 

they installed the string lines, I could immediately see from the street that they had reversed the 

measurements! I pointed this issue out to the brickies and they adjusted the string lines immediately, 

acknowledging that I had saved them some serious rework.  

The sequencing of some aspects of the build required ongoing communication and checking with each 

trade to ensure that all was in order for their next steps on site. I brought both plumbers together to 

ensure that each knew what they were responsible for. Multiple meetings were held on site with the 

building certifier who was providing building sign off for occupation. He was checking all aspects of 

the work being undertaken and asked for additional anchors to fix the frame to the foundation and 
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fire rated wrapping of eaves where the skewing of the house on the site had brought the walls inside 

the 900mm distance to the boundary wall. These aspects are not related to building a sustainable 

house but are normal issues related to compliance with building standards.  

The reverse brick veneer build created much interest in the local community as did my presence as an 

owner builder and project manager. The size of the house on a small allotment, the reverse brick 

veneer and unusual design of the house all created interest. Passers-by would stop to look and have 

a chat and generally they made positive comments. When the stonemason started the old red brick 

paving on the front veranda and the veneer limestone finish on the feature walls on each street 

frontage, there was appreciation for aspects which spoke to the local character of the workers 

cottages. There was also plenty of opportunity for me to talk to other builders as they would often 

stop to look at what was happening on site, ask me questions and state that it was different to the 

normal practice. When the council building inspector came to inspect the roof timbers, which did not 

use trusses, he commented on the amount of timber in the roof - all Smart LVL - and said it was 

‘expensive’. The timber frame was manufactured on site and there were offcuts which we donated to 

two men’s sheds, with smaller pieces collected for firewood by local residents. Due to the glue, the 

offcuts of the LVL timber could not be used and were disposed of in the skip on site. 

We obtained the certificate to occupy just prior to the long weekend in October 2013, one year after 

commencing the footings. We were very pleased to have completed it in a year as some others we 

knew who were building architecturally designed homes at that time were taking longer. However, it 

did cost us double the original figure of $350,000. Combining sustainability and a quality finish is 

expensive up front. 

 

Selection of Suppliers of Fittings, Glazing, and Finishes 

As part of my focus on sustainability, I researched the environmental impact of many products from 

the suppliers and queried country of origin if not made in Australia.  

The kitchen used laminate from an enviro-range and natural granite and recycled jarrah as the 

benchtops. The granite was imported as I wanted a light colour. The process of designing the kitchen 

took place quite early in the project and highlighted some issues in the architect’s plans that needed 

early resolution. There were servery window openings in the kitchen design which affected the work 

of the bricklayer as the wall was structural masonry. One lintel for a servery door opening was 

ultimately welded to a column being supplied by the steel manufacturer.  
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Windows - From the design phase we started the process of talking to window suppliers. We did not 

originally choose U-PVC windows but looked first at timber, then aluminium. Using the dimensions 

provided by the architect, we found that the weight from double glazing together with the height of 

some windows particularly in the curved section of the living area as well as the height and width of 

the opening doors to the patio were problems for window manufacture and installation. Timber 

windows were said to be too heavy, while a quote for aluminium thermally broken double glazing was 

very expensive. We then found some online information about U-PVC windows and spoke to two 

companies. One manufacturer could do the patio doors in a stack-a-door arrangement which appealed 

to us. Once the timber frame was up, the window openings were measured and made to actual size. 

We also had two double glazed external doors made to match the windows.  

Wider Doorways - We had always wanted wider doorways for ageing in place, but we did not realise 

that the architect’s initial plans had not picked up that detail. I only realised this as we were 

researching doors with the window manufacturer! Fortunately I was able to work with the carpenter 

and bricklayer to make the doorway widths as wide as possible and the architect was able to give us 

some modified dimensions for doors. We found and corrected the issue before ordering the doors!  

Insulation - For every energy efficient house, insulation is extremely important. In the reverse brick 

veneer design, the timber frame which would house the insulation is external to the brickwork. One 

of our friends in the building industry recommended an insulation company that they had used for 

their house. Before signing the contract for supply and installation of the insulation, I researched the 

environmental credentials of the product and found that it was a glass wool product manufactured in 

Australia and had up to 70% recycled content. Extra insulation was supplied by the roofing contractor 

through use of a roofing blanket. We have exceeded the requirements for insulation specified by the 

energy efficiency assessor. I calculated that the wall and roof insulation cost was only 1% of the final 

build cost so it is worth spending money on this aspect of the build. It is also very important to ensure 

its integrity as each of the trades that come in after the insulation is installed has the potential to 

create gaps when they install pipes, wiring and lighting! 

Heating and cooling - We chose hydronic in-floor heating and cooling as we have polished concrete 

floors and no carpets. However, we were unsure how well the house would handle the heat of summer 

in the upstairs bedroom and whether we would have any issues with humidity. We decided to install 

a split system air-conditioner with two heads, one in the upstairs bedroom and one on the mezzanine 

landing.  

Hot water system – An Australian made heat pump system was chosen for heating water instead of 

solar hot water. We elected to use the roof space for more solar photovoltaic panels which would 
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generate electricity beyond that needed to heat the water. The heat pump system also eliminated the 

need for copper pipe.  

Lighting - We had a very good idea of what we wanted for lighting and John sourced most LEDs from 

the internet.  

Ceiling fans - I researched ceiling fans and settled on architectural fans designed in Australia.  

Plumbing furniture - Bathroom furniture, architectural drains, the laundry tub and tapware were all 

ordered from a local plumbing supplies store. All glass for shower alcoves and mirrors is frameless and 

was supplied by the installer. 

Tiling - Tiles for bathrooms were originally selected but there were issues in supply of some of our 

original selections. We sourced some replacements ourselves including some marble floor tiles for the 

downstairs bathrooms while the installer (one of John’s clients) supplied others. The marble tiles were 

required to be sealed before use. We chose a water based sealer. 

Internal wall linings - All walls were lined with gyprock to give a smooth and simple finish. However 

we were concerned that having all hard surfaces in the living area would result in echoing, so we used 

acoustic ceiling panels to absorb sound. One of John’s clients was engaged to supply and install the 

wall and ceiling linings. We chose a square set cornice in keeping with the modern internal design. 

There was more waste from the gyprock fixing than for any other aspect of the build. This was mainly 

due to the design which is not an ordinary rectangle! Building products such as gyprock come in a 

standard size for speed of installation for project homes.  

External finishes - The external cladding took some time to resolve. The architect recommended blue 

board and Acratex render. However we were unsure of the durability and quality of conventional blue 

board. We researched a number of cladding systems and then settled on a fibre cement board product 

manufactured in Western Australia. They could supply varying thicknesses including a 6mm board able 

to cope with the curvature of the patio wall. I was able to set up a trade account and ordered products 

over the phone. Any surplus sheets could be returned to stock for a credit.  

Staircase and upstairs flooring - Staircase design commenced quite early in the project and the 

suppliers had a long wait to actually get to measure. The staircase is in jarrah as is the upstairs floor. 

However when asked whether they could use recycled jarrah, the flooring installers stated that they 

could not guarantee their work if recycled materials were used as they may not be flat and the jarrah 

was being laid over Hebel floor panels.  
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Sometimes finishing off a build is a challenge as ones expectations may not be met. However the house 

is simple in its finishes. The walls are white and so are the window frames and blinds. There are simple 

plain white Holland type blinds and pelmets on windows downstairs and no curtains.  

The polished concrete floor is a light colour which shows little dirt.  

All internal doors are solid except for the bathroom doors downstairs which have a frosted glass to 

allow light into the (internal) bathrooms. 

 

Quality, Safety and Insurance 

We compromised some aspects of sustainability such as recycled jarrah flooring to ensure that work 

could be guaranteed. Quality and safety were two of our key concerns. As we were owner builders, 

we had to arrange all insurances and ensure the quality of the build to satisfy the bank’s valuation 

team. We took out insurance for the build through the Housing Industry Association (HIA). It was 

possible to also extend the cover when the total cost exceeded the original estimation. 

The individual contractors were required to have all insurances including public liability and a builders 

indemnity insurance for the value of the work they undertake. In reality most had public liability but 

did not have builders’ indemnity insurance.  

 

Sustainable Features: 

Hot water - Australian made hot water heat pump system with CO2 refrigerant, 315 L storage tank 

(see Figure 5) 

Renewable energy - 5.5 kW with system monitoring; uses micro-inverters. Chose a company that 

assemble PV panels in Australia. 

Water saving - 2 x 5000 L concrete in-ground rainwater tanks; carbon and sediment filters and UV 

disinfection system (see Figure 5); hot water circulation pump and loop; low flow shower heads – 

adjustable height.  

Passive design / heating & cooling features include:  

 Wide eaves (600mm); Reverse brick veneer; Thermal mass walls – concrete bricks and 
concrete core block; Polished concrete floors; orientation to N; shaded external NW and W 
facing windows. 

 Australian made glass wool insulation (up to 70% recycled content) - R2.5 external walls; R4 
ceiling insulation plus roofing blanket. 
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 High raked ceiling with white internal/external surfaces for maximum light reflection.  

 Self-closing exhaust fans. 

Active heating & cooling: 

 Ground floor – In-floor hydronic heating and cooling - 15 kW heat pump system;  

 Upstairs – multi head split system Air-con  

 Ceiling fans in living, dining, bed 1, bed 2/office (downstairs); bed 3 and landing (upstairs). 

 

 

 

Figure 5. The mechanical heat pump systems and rainwater treatment.  

(Photographs: C Hamilton, 2013) 

Building materials (see Figure 6) 

 Reverse brick veneer: 110mm high density concrete bricks; Thermal mass blade wall and 
structural masonry boundary wall - 140mm Concrete core block, concrete filled and steel 
reinforced;  

 Timber frame - plantation softwood timber frames and purlins; Smart LVL timbers for rafters; 
Structural steel columns and beams; 

 External cladding – Australian made fibre cement; Veneer stone feature walls –fixed to 
weight-rated fibre cement; 

 Recycled red bricks for front veranda, entrance and paving features. 

 Colorbond roofing and gutter in light grey colour for low heat absorbance. 
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Figure 6. The house during construction showing reverse brick veneer.  

(Photograph: C Hamilton, 2013) 

 

Windows and glazing: 

 UPVC - Tilt and Turn and Casement Windows, UPVC External doors and Sliding Door. All glazing 
is double glazed (4 Clr Tgh -16- 4 Clr Tgh : TPS Spacer Argon Gas) with Low-e coating. 

 Screens on all opening windows. Designed for cross ventilation – SW to NW. 

 Internal roller blinds used downstairs. Lined curtain upstairs bedroom. 

Lighting: LED downlights and all other lights now LED although initially ceiling fans had CFLs 

Low toxicity:  

 Low VOC paints;  

 Eco-friendly sealers for upstairs jarrah floor, internal polished concrete floor; and marble tiles. 

Adaptable living design for ageing with: step-less shower cubicles; wider doorways; ramps to 

entrances; and all necessary living areas and two bedrooms on ground floor for ease of mobility. 

Fencing: galvanised steel front fencing which requires no maintenance. 

Landscaping:  

 Native vegetation hedge (Dodonaea) and local native plants in front and side gardens;  

 Vertical wall garden: espaliered apple trees, climbing berries and grapevines;  

 Productive front garden – citrus and raised vegetable beds; 

Location is close to city, linear park bikeway and bus services –encourages more walking and use of 

public transport. 
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What were the learnings? 

Communication, communication, communication! We found that being owner builders was very 

satisfying as we were always in control. If there was a problem, we had to resolve it. Communication 

was the key to keeping work progressing. 

From the planning phase we chose not to compromise on what we wanted. We had the architects 

submit a design that included what we wanted then responded to issues the council were concerned 

about.  

Building something unique has its challenges. The quotes are likely to be higher and there is little to 

compare it with. We may have over-capitalised at $2,670 per sqm including the garage, however our 

ongoing cost of operation is proving to be very low.  

We are monitoring the performance of our house and find that the internal temperature changes by 

around 5 degrees over the day. The relatively stable temperature has been achieved through the use 

of thermal mass, orientation, shading and insulation. We are also able to state that we are a net 

producer of energy through our PV system. In winter we do take more from the grid as we are heating 

all of the downstairs floor areas, but over the year we generate more than we use.  

Our house performs very well over summer when houses often use energy to keep cool. Our cost of 

electricity is low with annual cost including supply charge around $300 for each of the first two years. 

With the supply charge, the gas cooktop costs that much on its own!  

If we had our time again we would not include a gas cooktop that was grid connected but would either 

select a bottled LPG cooktop or an electric induction cooktop. We could then have reduced our cost 

of operation even more. 

Our house has been used in a CSIRO study of air-tightness of 20 homes in Adelaide constructed since 

2010, as well as similar studies in four other mainland cities (Ambrose & Syme 2015). The national 

average for these cities was found to be 17.7 ACH@50. The Adelaide average was 8.5 ACH@50. Our 

house was 5.4 ACH@50 (see Figure 7).  

In communication with the CSIRO project leader (personal communication, Michael Ambrose, May 

2015), he stated: 

“I am now getting a much clearer picture as to why many of the SA houses are performing so well. 

Your house was in our top 5 and I can see from the construction system selected and the attention to 

detail why you have achieved such a good result.” 
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Figure 7. The results of air-tightness testing of Adelaide houses by CSIRO  

(Source: House SA18 report from CSIRO, April 2015, see Ambrose & Syme 2015 for full study report) 

 

We have also calculated that we can supply at least 80% of our annual water needs through our 10,000 

L of rainwater storage. However our water use is low in comparison to an average house as we have 

very little garden and we have water efficient appliances and fittings. One aspect of our water 

treatment system which is worth mentioning is the cost of filtering and disinfection. The filters 

normally need to be replaced annually which is a cost of at least $300 and there are UV tubes for the 

disinfection system which also need to be regularly inspected and replaced. One should take these 

ongoing costs seriously and ask is it worth it? It makes us feel satisfied that we are capturing and using 

this water on site, but the health issues are serious ones that need to be managed properly - at times 

when the water level in the tanks gets too low, we have had water quality issues. Gutters and tanks 

need to be maintained and cleaned regularly. 

The reduction in use of our two cars is also noteworthy. We have reduced the use of one car by 75% 

and, while the other is used for business, there has been a reduction in use of that car too. We find 

that we walk and take public transport more than previously.  

Another aspect of living where we do is that our involvement in the local community has increased 

significantly compared to that experienced in the outer suburbs where we have lived for 25 years. We 

have long been actively involved in a Christian church community in the Salisbury area, and we still 
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maintain that involvement. However, in our new location, there is much more involvement at the 

street level with regular street get-togethers. I have also assisted in revitalising a revegetation group 

working on council land at the end of our street. At times, though, I reflect on the number of people I 

talked to whilst building compared to now. Building community is also part of sustainability and it’s 

not just about the novelty of building the house! 

Our visitors’ first comments on seeing the inside of the house relate to the height of the ceilings, the 

curved wall in the living area, and the light and airy feel of the rooms. They are amazed at how big the 

house is and how we have separate areas for each of the three bedrooms. We love that we can see 

the sky through the high windows in the living and dining area, both during the day and at night. When 

you are limited in space due to a compact allotment, seeing the sky is valuable. It is uplifting to feel 

the sun streaming in through the windows in winter (see Figure 8). We know that the sun’s energy is 

being used and stored inside the house in thermal mass and we know the sun is also generating 

electricity on the roof! The design features and important barriers such as insulation, double glazed 

windows, external shades and white walls keep us cool during summer (see Figure 9). An added 

advantage is that double glazing results in a house that is quiet and calming. There is little impact from 

traffic noise, including from the aircraft that fly over the area. 

The house works exactly as we had hoped. In fact, our house is so bright, we need shades! 

         

Figure 8. The sunshine in the dining area - winter time (left) and summer time (right).  

(Photographs: C Hamilton May 2017 and January 2015) 
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Figure 9. The patio area showing window shading needed for summer comfort  

– shades are removed in winter to allow sun to stream inside.  

(Photograph: C Hamilton, November 2014) 
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A Sustainable Renovation in St Peters 

 

Andrew D Marsh 

 

Introduction 

My story relates to a renovation that was completed in 2005, which at times felt like the plot of a 

vaudevillian play.  Fourteen years ago sustainable home design was still viewed very much as an ideal 

and although there was a clear need and demand from home owners and designers alike, builders 

were yet to catch on and in our case, actively resistant. 

We are a family of four and moved into our 1898 bluestone villa on an 840m2 block in December 2000.  

It is in the leafy suburbs of St Peters, South Australia and was described in the structural report as ‘an 

excellent example of a house from this period’.  To the optimist this was a glowing report, the walls 

were straight, all the original features were intact and there was no sign of white ant damage. The 

house had a modest 1980’s flat roofed family room tacked on the back and an outside laundry.  A very 

large golden elm shaded much of the western side of the house during the summer.   

That summer we cooked.  The ageing 5hp ‘through wall’ air conditioner rumbled away in the family 

room continuously to very little effect.  The old part of the house heated and stored. There was a 

ceiling fan in the main bedroom and using this by night with regular visits to the air conditioned 

shopping centre by day, got us through to autumn when cooler nights allowed the main part of the 

house to eventually cool. 

That first year we seamlessly slipped from cooling to heating and the 15 year old ducted gas heater 

proved to be a real friend.  Each morning at 6am, we heard a faint buzzing from the roof space followed 

by a welcome creaking from the outlets in each room as they emptied warm air into the house.  The 

electronic timer turned off the heat a couple of hours later but was back on before we got home from 

work and the whole house remained toasty until bedtime.  We concluded by spring that this house 

performed much better in the winter than in the summer. That was until we got our first gas bill! 

The words ‘excellent example of a house from this period’ rang in our ears.  The architect who wrote 

them hadn’t tried to be deceptive, rather he described the house quite accurately.  A hundred year 

old stone house in near original condition with a poorly insulated, large windowed extension, does 

not perform well thermally.  Our immediate response was to install a 3 phase, ducted reverse cycle 

air conditioner (RC A/C) with 6 separate zones.   
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We realised of course that installing a 15kW ducted A/C could hardly be considered a forward step on 

the path to sustainability and that this needed to be augmented with other measures.  As such we 

systematically went through the entire house and identified all of the areas that needed attention and 

then created an action plan.  The manner in which we tackled the sustainability issues with the house 

is somewhat jumbled, but over the ensuing 17 years, we completed a major renovation and most, if 

not all, of the deficiencies have been addressed.  

The soil type of the area is highly reactive clay, which shrinks and expands seasonally with the changing 

moisture level.  The upshot of this is an ever heaving soil surface which over a 12 month period can 

move as much as 75mm.  This movement typically manifests itself as wall cracking, usually where a 

wall section changes, for instance above doors and windows and more particularly where a wall 

changes direction.  Old houses do not have footings as such, rather the topsoil was scraped away until 

something firm was exposed and then large lumps of bluestone were placed to form a base layer.  This 

was coated with a thin layer of bitumen to form a damp course and then the building commenced.  A 

hundred and twenty years ago a lot less was known about the effects and techniques of dealing with 

this kind of soil.  In fact we still see the seasonal cracking as part and parcel of living in a house of this 

type and most of us resolve to put up and shut up.  

The challenge when adding new structures to these old houses is to design sufficient flexibility into 

the interfaces to cope with the differential movement.  I read once that building on to an old house 

on reactive clay is like tethering a boat to a jetty. Thankfully that is an exaggeration but it serves as a 

good illustration. As an aside, early settlers used to call these soils ‘Bay of Biscay’ clay, named after 

the rough Atlantic waters off the French coast.  An experience many would have carried with them 

from their sea passage to Australia. 

 

Planning 

It wasn’t readily obvious how to prioritise what we needed to do to the house, our children were still 

very young and we knew that our space requirements would be constantly changing. Many of the 

energy saving measures could be tackled progressively and these are detailed later.  However the 

main renovation required capital and so this demanded a deliberate plan that was not only affordable 

but could address all the needs well into the future. 

The shortcomings with our house were many and if we set about to design the perfect house from 

scratch it probably wouldn’t have borne any resemblance to the one that we had.  But that is the 

challenge, isn’t it? Reshape the house to fit our lifestyle and where that can’t be done, reshape our 

lifestyle to fit the house.  Only then can we say that a true balance has been struck. 
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Originally, with houses of this type, the front rooms would have been reception or living rooms and 

the bedrooms would have been at the back of the house. Modern living has largely reversed this and 

these larger front rooms are almost always used for sleeping and a larger multipurpose living area has 

been grafted on the back.  

As parents with young children we were a little older than average and to some extent our planning 

approach may have reflected this.  The master bedroom at the front of the house had recently been 

fitted with an en-suite bathroom and dressing room and so there were no good reasons to make any 

changes here.  However the layout of the rest of the house was completely up for debate, and an 

opportunity to put some distance between the parent’s and children’s bedrooms was embraced with 

enthusiasm.  

A 1980’s flat-roofed addition stretched across the rear of the house, which included a covered area 

between the back door and the entrance to the laundry.  The whole structure was in poor condition 

with large gaps where the walls met the ceilings and there were multiple leaks in the roof.  The kitchen 

and family room were dated and dysfunctional with several floor types, ranging from ugly brown tiles 

to timber flooring covered with tatty grey carpet.  

We developed a clear picture of what we wanted to achieve but, in planning, needed to concentrate 

on the constraints of the existing layout and block.  After all, we bought the house because we loved 

much of what was already there - augmentation without improvement was the trap to avoid.  There 

are plenty of examples of this everywhere, viz; entire blocks built out with oversized rooms and no 

space for a single tree!  I wonder how many homeowners regret the outcome? 

We think that outside spaces are in many ways more important than indoors.  When you are inside, 

having something pleasant to look out on is often as enjoyable as actually being outside.  Appreciation 

of natural daylight and green spaces is a normal human condition and essential for our mental 

wellbeing.  It would be rare to sit around outdoors for the purpose of enjoying the view back into the 

house.  So, in addition to improving the house, establishing a shady garden which had interesting 

spaces, and enough room for the kids to play, was important to us.  We also wanted a raised deck with 

a pergola, a vegetable patch, chooks and a family sized swimming pool.  Quite a demand for what is 

only an average sized block! 

One of the key lessons of sustainability that I have learned over the years, is that every cubic metre of 

building has with it a series of ongoing costs.  Firstly it needs to be paid for, then it needs furnishing 

and then heating and cooling and then through all of this, it needs to be maintained.  It is therefore 

wise when planning a renovation, to work out exactly what you need and only build that.  As an 

affluent society it seems that we habitually demand excess.  Building big just because we can; won’t 
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necessarily increase liveability and might ultimately reduce the value of our property if it then 

becomes too costly to run. 

In our case, multiple modestly sized rooms made sense, as the footprint of the house would not need 

to grow by too much.  That way we could all have our own internal space(s) as well as plenty of room 

outdoors.   

This is the point at which most homeowners would approach an architect or a professional building 

designer.  This step marries our needs and wants with the experience of an expert, yielding a workable 

plan that is imaginative, costed, approved and suits everyone.  Of course, this need is pointed out to 

us weekly on a myriad of building design shows every time we turn on the TV.  Kevin McCloud (Grand 

Designs) can never hold himself back if there isn’t an architect involved! 

However, as an engineer, I decided to try my hand at building design and where my own imagination 

was lacking, relied on that of opinionated friends and relatives.  I think everyone we know was 

canvassed for ideas at various times and this proved to be very fruitful.  We are fortunate to be blessed 

with some very creative friends and so the conventional approach was frequently turned on its head.  

This seemed to work well in that we could always come back to an orthodox layout but bring with it 

some of the fancier ideas gleaned from imaginative suggestions. 

Our budget largely constrained us and if there were any regrets now, it would be that we may have 

over compromised in places because of cost.  But that is an easy regret to have a decade on, when the 

house has probably doubled in value and the renovation cost now seems quite trivial.  At the time 

however, a monolithic mortgage had quite a sobering effect. 

Our approach was quite methodical to start with and we actually began with a decision matrix.  I have 

used this method when confronted with tricky engineering design problems and it is very helpful in 

keeping all of the relevant problems in front of you.  That way whatever your solution is, all of the 

issues should have been addressed. This was effective to a degree but like all clinical approaches, 

lacked the emotional “gut feel” that is essential when making decisions about how we want to live. In 

the end it came down to a very simple list of what we really wanted in the house and how best to lay 

it out.   

One of the most useful resources was of course how other people had modified their houses and so 

we spent months traipsing around open inspections, buried knee-deep in magazines and downloading 

new-build floor plans.   Eventually we had a new extension layout that would have minimal impact on 

the original part of the house, was affordable and looked as though it would work.  
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The original layout had a separate laundry block attached to the rear of the house, which was only 

accessible from the garden.  The family room had an open beamed skillion roof that at the gutter end, 

was only 1.8m high. A 1970’s bathroom and kitchen, and a very poorly lit back bedroom all lay under 

the same roofline. 

Our plan was to demolish all of these and replace them with a larger family room with a 3m ceiling, 

two bedrooms, a laundry, a toilet, a main bathroom and a kitchen.  The family room would have 2m 

wide French doors that would lead onto a 36m2 timber deck, above which would be a timber and iron, 

pitched roof pergola.  The two kids’ bedrooms would look out onto a 10m x 4m swimming pool. 

I was able to generate electronic drawings myself of most of the renovation plans but needed to 

outsource the concrete footings to an engineering consultant who carried out the soil tests and then 

designed and signed off all of the foundation detail.  The other area that was beyond my expertise 

was the roof truss designs.  This was accomplished by some dedicated software and just required me 

to submit roof dimensions to a timber supplier and a day later I had a full set of roof plans at minimal 

cost.  In fact I don’t recall being asked to pay anything for them at all. 

Given my novice status I thought it prudent to sit down with one of the planners at Norwood Council 

and together we went through my submission.  This took a couple of attempts before they deemed 

the plans acceptable and I was able to pay the fees and leave it with them.  It was a credit to them 

that my plans weren’t viewed in any lesser way to those that may have been architecturally designed 

and drafted by a professional designer.  Some level of suspicion wouldn’t have been much of a surprise 

but didn’t seem evident. A couple of site visits from their department later, one of which was from 

the heritage department to check the visual integrity of the addition, and the plans were approved. 

See Figure 1 for the floor plan of the house with the addition. 
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Figure 1. Floor Plan of the house with the addition  

(Drawn by: A Marsh) 

 

When we started this process fourteen years ago, sustainable building design was largely in its infancy. 

Architects avoided it if you were trying to build to a budget, and even now, many builders treat it as 

an unnecessary inconvenience.  Knowing what we did about the poor energy performance of our 

house, we were keen to maximise energy-saving measures in all areas.  

One of the main problems with the old part of the house was the lack of thermal insulation in the 

walls.  These are mainly of solid bluestone and in places are almost ½ metre thick.  In the winter when 

this material is cold, it sucks all of the heat from a room and conversely when it has heated up after a 

hot spell, the rooms are very difficult to cool. We know this as thermal mass, which is very useful in 

sustainable design but only when it is insulated from the outside.  

So for the family room we decided to have as much insulated thermal mass as possible as its storage 

capacity will maximise thermal inertia.  This is useful in spaces that are constantly inhabited and where 

there is frequent traffic in and out.  The two new bedrooms would be highly insulated but have very 

little thermal mass.  The temperature of these rooms could therefore be adjusted very easily, although 
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bedrooms do not need to achieve the same comfort levels as living areas.  All of the rooms would have 

ceiling fans, which, during the winter months, could be run backwards to increase the efficiency of the 

heating. 

The key energy users in any house are space heating/cooling, water heating and lighting.  There are 

plenty of other energy guzzlers too but these are the three that needed to be addressed at design 

level.  The need to heat and cool is ultimately determined by levels of heat transfer and, of course, 

airflow. By airflow, I mean draughts and this really applied to the older part of the house where gaps 

around doors, skirting boards and rattling windows could all be addressed in time.  Heat transfer 

however is fundamental to the performance of a building and so we took this very seriously.  The solid 

internal walls of the family room had plenty of thermal mass so there was no need to introduce more.  

As such we decided that all new exterior walls would be brick veneer.  These are the cheapest type to 

build and by using 170mm studwork instead of the standard 90mm, we were able to increase the level 

of bulk insulation in the walls from R2 to R4, plus a layer of sarking giving a total thermal insulation of 

R4.9.  We specified R3.5 insulation in the ceilings, which we further augmented with R2 a couple of 

years later.  These are now R5.5. 

One of the family room external walls is part of the 1970’s extension and was in too good a condition 

to demolish.  Working this wall into the new design was a significant cost saving, the problem was, it 

was a double brick wall. These walls have a cavity, which is designed as a damp proof measure and 

offers very little in terms of thermal insulation. This is not commonly known.  The R value for an 

uninsulated double brick wall for instance is typically only R0.5. This would be totally unacceptable by 

today’s building standards.  This north-facing wall is over 6 m long and 3 m high and so we decided if 

we were going to use it, then it must be insulated.  We did this by filling the cavity with polystyrene 

beads and sealed the brickwork outside to prevent moisture transfer to the inner wall.  This brought 

the thermal resistance of this wall up from R0.5 to R1.4. It is still on the low side, but given that it was 

on the northern side and provided significant thermal mass, we accepted the compromise.  

Windows containing standard clear glass offer very little thermal resistance and in most cases is the 

biggest source of heat transfer in the entire house.  We all demand large expanses of glass nowadays 

and so it was important to explore ways to reduce the energy loss here. We considered café style 

concertina doors and also double glazed units but because of the large areas involved, were both 

outside of our budget. After some considerable research we compromised and selected a Pilkington 

product called “Comfort Plus”.  This is a low emissivity (Low-E) glass that has a highly durable metal 

oxide coating on the interior surface. This surface reflects long wave energy (heat) back into the room 

and although only single pane performs almost as well as double-glazing.  The advantage is that it is 

only half the cost. The panes are 6.3mm thick and perform very impressively for sound as well.   
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Selecting a builder 

Once the plans had been approved we needed to find a builder.  We had a number of acquaintances 

that had renovated recently and so we turned to them to find a recommended builder.  The important 

criteria, was firstly price, secondly quality and thirdly expediency.  We selected three builders based 

solely on other people’s positive experiences and asked them all to quote.  They were all handed a full 

set of drawings and a word document specification. Each builder met with us at home and we were 

able to communicate a full picture of how the building would look and function after the renovation.  

Each left with a good idea of the logistics involved in terms of access and an expected timeline.  

Of the three builders selected to quote, only one impressed us sufficiently to be taken at all seriously.  

Of the other two, one came back with a very expensive quote lacking any real detail and clearly 

calculated on unit area, with plenty of margin added to ensure that he didn’t make a loss.  The other, 

after several reminders failed to submit a quote at all.  

The builder who had submitted the better quote had clearly spent a considerable amount of time 

doing it.  He had rung us several times to clarify details and had addressed all areas of the design with 

accurate pricing and labour resources.   His quote included a timeline with each trade scheduled and 

this even included details such as clearing away waste after each phase had been completed.  In 

addition to this, there was a schedule of staged payments and from this we were able to forecast how 

much money we needed and when.  He clearly was a builder who both wanted the job and was able 

to deliver, so we signed him up. 

 

Construction 

Things started well, it was early September.  We moved out of the rear of the house, relocating the 

washing machine to the playroom, which had a cold water connection and a drain. The children 

bunked up together in the study at the front of the house and the kitchen was screened off from the 

outside with a timber frame, clad in builder’s plastic. Access for most of the builder’s equipment was 

through a large gap made in the back fence that led out to the rear lane. Life in the house changed to 

a new normality, which was awkward at times but manageable.   Within a couple of weeks, the back 

of the house had gone, new footings were dug and reinforcing mesh was in place.  This had all taken 

place at an impressive pace and we commended the builder on his speed in organising the work to 

date.  In the words of a wartime prime minister, it looked as though it would be over by Christmas!   

And then it all stopped! 
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October came and went and then we were into November. Whenever we spoke to the builder, he 

assured us that the delays were beyond his control as his tradespeople were busy elsewhere and then 

someone would turn up for a few hours as a conciliatory gesture before disappearing again. Christmas 

came and went, in fact for the first five months, there had only been someone on site for a total of 17 

days!  I pointed this out to the builder early in the new year, when it occurred to him for the first time 

that his activity (or lack of), was being monitored by us and we were now quite fed up.  At this point 

we were beginning to consider our legal position.   

A couple of weeks later we were woken to the rumbling of hammer drills.  This was surprising as it 

was 7am on January 26, Australia Day, a public holiday.  I investigated in my dressing gown and found 

two people drilling holes horizontally into the slab so they could fit reinforcing dowels.  These steel 

dowels, once grouted into place would act as a shear connection between the old and new slabs.  

Without these in place the two slabs would move independently of each other, which is a common 

feature when building on reactive clay.  The most important joint ran midway across the family room 

where the 1970’s slab met the new extension. Without a good connection here, whatever flooring we 

subsequently laid, would be at risk of damage as the two slabs would shift seasonally.  

I asked why after such a delay they had elected to turn up on a public holiday and was told that these 

needed to be fitted before the footings could be poured and that the concrete was turning up at 8 am 

the next day!  Once again, our builder’s ability not to communicate was clearly on display.  Within an 

hour they had finished and had gone. 

As an engineer, I understood the importance of design details and of carrying out the work accurately 

to the plan.  The footing design specified 16mm dowels, which needed to be 400mm long to be epoxy 

glued into holes drilled into the existing footing to a depth of 150mm.  That way when the new footing 

is set around the protruding 250mm of dowel, it has a secure and rigid connection with the existing 

footing.  Having read this, I decided to check whether this was done.  Well I didn’t need to look far.  

Over the length of the building there should have been around twenty dowels, there were in fact only 

eight.  The holes instead of being 150mm deep were only 50mm, in fact one was so shallow, and it 

couldn’t honestly have been described as a hole at all.  

The dowels were not epoxy grouted in place but just loosely placed in the holes.  This was clearly a 

wasted exercise and didn’t in any practical way come close to complying with the design.  If I could 

have reached my builder that morning I would have demanded his immediate presence but he wasn’t 

answering and so I did what most homeowners probably would not have done under the 

circumstances.  I hired the equipment and did the job myself.  This took me almost the entire day. 
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I stopped short of grouting the reo bars in position because I wanted to demonstrate to the builder 

that I wasn’t prepared to allow this quality of work to be repeated.  Besides, at the time I didn’t know 

what epoxy grout was, which turned out to be nothing more than “builders bog”, but having drilled 

the holes myself, I couldn’t then afford to put the wrong stuff in. That would have been counter-

productive.   

The following morning the builder turned up and I told him what had taken place the previous day.  

He understood my anger and was quite contrite.  I left him to glue the dowels into the holes prior to 

pouring the concrete, which he assured me would take place as he would do it himself.  I had to leave 

for work so couldn’t be there to check but felt having done the hard bit myself that I could trust him 

to at least complete the job.  As it turned out the concrete was delayed by a day so I did get a chance 

to inspect his work, which looked ok – until I gave one a wiggle.  Out it came with just a tiny smear of 

grout on the outside to give the appearance that the pin had been fully glued.  This unfortunately was 

the case with all of them.  I had no option but to buy some “Builders Bog” from the local hardware 

shop and systematically work my way through all twenty of them.  The concrete was poured the next 

day and I knew that from then on I was going to have to be extremely vigilant.   

Sometime after the slab was complete, I came across a stipulation in the footing report that the area 

of the new slab should have been pre-wetted before the concrete was poured.  This is done to reduce 

the relative movement between the old and new slabs and is particularly advisable during the summer 

months.  It involves watering the area using garden sprinklers for a period of two hours a day for the 

ten days prior to pouring.  Needless to say this was totally omitted and I’m not even sure I bothered 

to bring it to the builder’s attention. 

As it turned out virtually all of his tradespeople were wanting in some respect.  The carpenters made 

a very good job of the studwork, but then went on to construct a roof gable which was asymmetric to 

the brickwork.  The eaves on one side of the structure clearly overhung the other side by much more 

and the centreline of the bargeboards was offset by about 100mm from the centreline of the window 

beneath.  They were fully aware of this but continued to build nonetheless.  It looked awful. 

When I raised this with them, they blamed the condition of the rafters of the existing structure and 

because these were misaligned; then the addition had to follow suit.  It was true that the original roof 

was 100mm offset, but this had been concealed behind a hip roof and so previously could not be seen.  

This was not evident when I measured up and drew up the plans.  However what they had created 

was visually not acceptable to anyone and rather than raise it as an issue, decided that since it wasn’t 

a problem of their making, then it wasn’t theirs to solve either.   
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This was resolved quite simply, by removing the bargeboards and offsetting them to the centreline of 

the building.  The roof behind is still misaligned somewhat but this is only evident if you happen to be 

up on the roof straddling the ridge capping and viewing the roof from behind the bargeboards.   From 

ground level it looks perfectly normal. 

The issues I had with the builder and his team were numerous and irritating.  They ranged from him 

ordering the windows which were the wrong size, which caused a further delay of 6 weeks, to the 

laying of floor tiles on an exterior step that sloped back into the laundry.  After the first reasonable 

downpour we had water running into the house from under the door.  I was prepared to overlook 

poor internal plaster work, missing soffits and misaligned doors all of which weren’t readily apparent 

until after the job was complete but I did get him back when I discovered that all of the bluestone 

work had been pointed with a mixture of just sand and water!  An apprentice who no longer worked 

for the bricklayer, had omitted the cement from the mix completely!  Within a few months of 

completion most of the mortar had completely dropped out of the joints and I only noticed this when 

my face was sandblasted as I walked past the house on a windy day.  It looked quite scary and I took 

some convincing that the main structure was sound and it was only the pointing mortar that was 

affected.  This had a dark coloured cement dye added and took two bricklayers more than a week to 

replace. 

All up the building part of the renovation took 9 months to complete which was just under double the 

time that we had scheduled.  We elected to organise our own timber flooring, kitchen, decorating, 

decking, landscaping and exterior painting.  The quicker that the builder was paid and out of our lives 

the better! It was a full twelve months later that all of the work was completed but apart from the 

kitchen, which only took two weeks, we were able to coexist with whatever other work was 

happening. 

 

Occupation and further work on the existing house 

We quickly adapted to the new spaces and, in particular, enjoyed the fresh modernity that straight 

edges and clean lines afford. What became immediately evident though was how tired and inefficient 

the old part of the house now appeared and performed.  Crossing the threshold between old and new 

was always a conscious event, especially in winter where we were immediately aware of the 

temperature difference when you moved from the solid walled passage into the new addition.  The 

natural light was different too and this we addressed by adding skylights to some of the poorer lit 

rooms. These were double glazed of course to reduce the heat transfer through to the roof space.  As 
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such it became urgent to upgrade the original part of the villa and have it perform as efficiently as 

possible. 

We had lived in the house long enough to have identified most of the shortcomings and these were 

all typical for a house of this age.  First up was to tackle the many draught sources, after all there is 

little point in pouring energy into heating or cooling the interior if all of that air is going to be swept 

outside. These were easy to deal with and involved sealing the gaps beneath skirting boards and 

around cornices, closing up wall vents, sealing leaky sash windows, fitting self-closing flaps to extractor 

fans and closing the yawning gaps around doors and doorframes.  We have a number of open 

fireplaces in the house as well and we paid particular attention to ensuring that the dampers closed 

properly, as due to the venturi effect of the chimney flues these were a major source of draughts on 

a breezy day.   

The effect on the comfort levels of the house was immediate. Interestingly it was most noticeable in 

the new addition as this was where we spent most of our time.  However it was clear that despite the 

high level of energy efficiency of materials and design, the performance in this room was still being 

compromised by having an open connection to the less efficient part of the house. More work was 

clearly needed, so upgrading the ceiling insulation throughout to R5 and adding secondary glazing to 

every window in the house were the next steps. This we did using 4mm glazing acrylic and I developed 

a plastic mounting section that allowed the sheets to be recessed into the sash window frames.  This 

allowed them to still be slid open without interference.  

Aside from insulating the sub-floor, which is almost impossible due to restricted access, the house was 

then as thermally efficient as we could possible make it.  The dense stonewalls could have been 

improved with applique studwork on some of the internal walls but the cost and impact of doing this 

would have been disproportionate to any thermal benefit.  

We installed a slow combustion heater in the new family room and a 3.5kW inverter split system.  That 

way we had complete temperature control of this environment without the energy wastage that 

ducted systems invariably entail.  We fitted thermally insulated curtains on the windows, which were 

designed to close completely from wall to wall and also seal totally against the floor.  This effectively 

interrupts the convection current, which is the means by which air, chilled by a window circulates 

through a room. 

However, despite the high level of insulation, thermal mass, well-sealed doors and windows, efficient 

and appropriately sized heat and cooling sources, the family room rarely reached the ideal 

temperature, especially in the winter.  The room is quite modest in size by current standards but as 

we moved around we were aware of hot and cold pockets.  This was homogenised by the use of the 
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ceiling fan but still there was something missing.  This room should have been performing much better. 

And then it dawned on us and it was an omission that would have been so obvious to anyone from 

yesteryear and one that we solved in about 20 minutes.  

Air moves in mysterious ways and despite all of this remedial work, having an open connection 

between the family room and the old part of the house was an invitation for the laws of physics to 

assert themselves.  When we heated the family room, the subsequent change in pressure caused air 

to be discharged into the passageway. This warm air would accelerate to the high ceiling causing a 

stack effect as it would in a chimney flue, drawing more air behind it.  This would be replaced at floor 

level by chilled air from the passage, which would enter the family room and flow across the floor. 

This in two storey houses is much more evident and since time immemorial has been most successfully 

addressed by fitting a door at one end of the staircase.  In our case however we temporary hung a 

blanket over the opening, which stopped short of the floor by a few centimetres.  The air movement 

between the two sides was almost totally eliminated and within minutes we were peeling off layers! 

The gap under the blanket had a measurable amount of airflow, which due to the absence of draughts 

anywhere in the house could only be due to convection.  The blanket was subsequently replaced with 

a concertina door that now works perfectly whenever we need to cool of heat the family room. This 

room performs perfectly now and we often sit around in tee shirts in the middle of winter.  Cooling 

the house is a rare necessity and having ceiling fans in every room of the house is usually more than 

adequate. 

Part of the challenge with living in an old house is the continuous quest for additional energy savings. 

This is necessary as when the cost of energy increases, an inefficient building has an exponential effect 

on household bills. Structurally there is only so much that we can do but upgrading appliances and 

fittings will yield similar savings to any other house.  As such we replaced the ageing water heater with 

a gas-boosted solar system, which gives us free hot water throughout most of the year. Also 50W 

halogen down lights were in vogue when we renovated 17 years ago and virtually every room in the 

house was festooned with them.  15W Compact fluorescent lights came on stream shortly afterwards 

and we replaced them all with these with a noticeable saving in our power usage.  More recently we 

have replaced them again, this time with 5W LED lights.  Our rooms can thus testify to the full 

evolution of down light technology and it is difficult to imagine any further efficiency improvement to 

5W!  We have also replaced our fridge, washing machine and dishwasher with MEPS compliant energy 

efficiency models. 

Our west facing rooms cop full sun in the late afternoon and in summer these rooms can become 

unpleasantly hot.  We addressed this problem by applying a polyester film similar to window tinting 

films used in cars to the inside surface of these windows.  There is a range of films available and we 
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chose one which blocks out 75% of solar energy.  The effect was impressive. When looking through an 

untreated window in full sun, you can physically feel the radiation washing over you, where it not only 

heats your body but every other object in its path.  Once treated, the infra-red radiation bounces 

straight off the glass and the temperature in those rooms doesn’t now increase by much at all.  

We put in a fully tiled swimming pool at the time of the renovation little realising that in order to 

maintain the water at a hygienic level, the filter pump must be run for up to 6 hours per day.  This 

single-handedly doubled our power consumption and offered us a fresh opportunity to find some 

necessary savings.  First up we installed a solar pool blanket, which sits on the surface of the water 

and is rolled up on a reel when the pool is in use.  It is very effective at keeping the heat in, reducing 

evaporation and the leaching of pool chemicals into the atmosphere.  We also have a fitted winter 

cover, which is made of a heavy-duty vinyl and is fastened all around the pool with recessed cleats.  

This completely seals off the pool and eliminates the need to run the pumps at all throughout the non-

swimming months.  In addition we have plumbed the storm water from the house and carport to 

discharge directly into the swimming pool and in doing so, use the pool as a giant water tank.  The 

water is pumped up into a 200L tank on the roof and is then gravity fed to each of the toilet cisterns.  

This saves approximately 30,000L of water per year. With regular monitoring of the pool chemistry 

during the summer, we are able to manually manage our pool water hygiene and only run the pump 

filter for a few hours a week. 

Another enhancement to the old part of the house is our central heat extraction system.  This makes 

use of the redundant gas heater ducting that was used to heat the house when we first moved in.  

Each room has a small register in the ceiling, which leads via a length of flexible ducting in the roof 

space, to the inlet side of the old gas heater blower unit. After periods of sustained hot weather the 

solid bluestone walls store an immense amount of heat and even after a cool change, the house will 

remain stubbornly hot for several days.  Our suburb rarely benefits from gulley breezes and so 

throwing open doors and windows has very little effect even if the night is quite cool.  And so we 

switch on the blower.  Hot air at ceiling height is sucked out through the registers in each room and 

discharged into the roof space.  This air is replaced at a lower level through an open window and when 

run overnight, the blower uses about 2kWh of power and reduces the wall temperature of entire 

house by as much as 5degC. 
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Figure 2. Central heat extraction system  

(Drawn by: A Marsh) 

 

A few years ago we added a roof top garden to the rear of the house.  See Figure 3. This comprises a 

steel structure set into the load bearing walls of the house and topped with approximately 36m2 of 

timber decking.  Access is via a pull down ladder next to the back door and the area is used for 

entertainment and for growing most of our vegetables.  It is designed to have 4 corrugated iron planter 

boxes each of 2.3m2 but as yet only two are in regular use.  The roof is quite conducive to growing 

plants all the year round, although shade cloth cover in the hotter months is a must.  Also up on the 

roof we have 3kW of amorphous solar panels. The average daily output for our system is 12 kWh per 

day, which is approximately 70% of our electricity needs.  We export most of our solar power to the 

grid and so adjusting for the export tariff, means we have average electricity bills of just a few dollars 

a quarter. See Figure 4 for the layout of systems installed on the roof. 

A word about wind-driven whirligigs.  A few years ago we installed a couple of these in the roof of the 

old part of the house.  These are designed to reduce the temperature in the roof space on hot days 

and in doing so, cool the rooms below.  They are less popular nowadays and with good reason – my 

own trials have demonstrated that they don’t actually work!  The first point to make is that in Australia 

we have a massive solar load of more than 1kW/m2 which on an average sized roof, equates to 

hundreds of kilowatts of heat energy. The tiny air stream generated by a 300mm roof vent can make 

very little impact on such a large energy source.  Secondly we don’t actually live in the roof space - we 

live in the area beneath it!  If we separate the two with a layer of high performing ceiling insulation 
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(R4 or greater), then a hot roof space should have little effect on the overall temperature of the house 

at all.  And thirdly, if the claims of temperature reduction in the house on hot days are true, then surely 

they have the same effect on the house on cold days? And given that in SA, we use more energy in 

heating our houses than we do in cooling them, aren’t we unwittingly introducing a greater problem 

than the one we are trying to solve? I.e. by actively dumping heat in cold weather!  I think whirligigs 

do have a role in parts of the house where installing sufficient insulation is difficult, but in most other 

cases are of no positive benefit. 

 

 
 

Figure 3. Roof Top Garden  

(Photo: A Marsh) 
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Figure 4. Layout of roof mounted systems  

(Drawn by: A Marsh) 

 

Lessons learnt 

The most obvious point to make here is that homeowners should be very selective when choosing 

their builder.  In most cases if there is no architect involved, the builder is the project manager and 

the person charged with turning a set of drawings into something tangible.  This is quite a 

responsibility. 

In our case, we feel we did do adequate due diligence at the time and were completely satisfied that 

we weren’t signing up a ‘cowboy’.  After all, the builder had been used by associates in the past and 

had been recommended.  Sometime later we relayed our experiences to one of his “referees” who it 

turned out had had some trouble with their outcome too, but not being as vigilant as us, had been 

largely unaware of the ramifications.  They found it a little unnerving to hear of our experiences though 

and subsequently had their renovation inspected by a building engineer.  I never heard what the 

outcome of the report was.  

Should we have reported the builder to the Housing Industry Association (HIA)?  Probably, they do 

have an established complaints process.  However at the time it seemed much more important to stay 

onside with our builder, as our lives were effectively on hold for long enough, engaging in a dispute 

through the HIA was unlikely to have brought the completion date forward.   

I do, however, regret not having our plans appraised by a building designer.  There were several 

features that we have had to live with that an experienced person would have pointed out at the 

design stage.  A typical example of this is the slope of the skillion roof, which is 5 degrees (Building 
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Code minimum for corrugated iron).  This meant that the ceiling heights in the rooms below could 

only be 2.4m, which is a sharp contrast to the adjoining rooms, which are all over 3 metres in height.  

I subsequently learnt that by using an alternative covering, the slope could have been reduced to as 

little as 1 degree and the ceilings could have been substantially higher.  

Another example is the location of the main sewage pipe that runs across the rear of the property, a 

little over a metre out from the original back wall of the family room.  For convenience and to reduce 

cost, I reasoned that if this pipe could remain undisturbed, then we would have a functional bathroom 

throughout the build.  This we know from friends is the single biggest bugbear of any renovation and 

one that we would gladly avoid.  What this did do however was constrain our extension to just an 

additional metre in length, which at the time we decided was sufficient.  After all as mentioned before, 

we didn’t want to fall into the trap of building to the excess just because we could.  On reflection all 

of the four rooms affected by this decision are just a little bit smaller than perfect and an additional 

half metre should have been considered. 

To conclude, if I was asked to give some advice to anyone contemplating a renovation or a new build, 

it would be this: Make it your business to be totally engaged in all aspects of the process.  It is human 

nature for even the most professional designers or builders to take the simplest option if you give 

them the choice.  After all, it is not in their interest to introduce any unnecessary complications.  As 

the person with the chequebook, it is important that we realise this, keep asking questions and fully 

understand any decisions made on our behalf.   That way, when the building is finally handed over, 

we can have the highest level of confidence that the construction matches our expectation. 

 

References 

Marsh, A 2011, Sustainability and the old Australian house, Andrew D Marsh, Adelaide. 



Planning, Building and Living the Dream                                                         edited by Cathryn Hamilton October  2018 

 

74 

 

And now for something different in St Peters  

 

Kym and Dorina 

 

Introduction 

Our story starts a little before December 2013 when we purchased a house in St Peters. We are a 

mature professional couple with independent adult children and looking to live on the north eastern 

fringe of the city. It happened that a property came on the market in St Peters in a beautiful tree lined 

street close to the Torrens River in a reasonably quiet area. I (Kym) hate traffic! After looking for some 

time at houses that came on the market, we could not find what we wanted and decided that we were 

probably going to have to build. Initially we were interested in a house in the next street but, after a 

lengthy process, our offer was not accepted. We then stumbled on a home that had a 1922 bungalow 

standing on it and made an offer which was quickly accepted. The house was terribly proportioned 

and in shocking condition, with significant structural problems as the house had no footings just 

bluestone slab supports for the walls.  It would have required significant refurbishment including 

underpinning if we were to retain any of the original dwelling. The orientation was ideal as the back 

of the house had a northerly aspect. This chapter describes our journey and what inspired us to design 

something that looks quite different, particularly for St Peters. 

 

Planning and designing the house  

At the outset, we need to say that neither of us likes the word ‘sustainability’, particularly in relation 

to housing, as it is so difficult to define. When we first looked at designing a house for the block and 

had discussions with an architect, the main issue that arose was that the house needed to be modest 

in size and not too large, certainly it should be no more than 200 square metres of floor area. Our view 

is that sustainability is directly related to the size of the house, which then impacts the use of 

materials. We also considered that minimising energy and water use to be very important.  

The ‘must haves’ that had to be included in the design of the house were: double glazing, clean lines, 

concrete floor and walls for thermal mass, reusing as many of the materials as possible from the old 

bungalow particularly the sandstone, that the house be single storey, that it has enough room but not 

be too big, aesthetically pleasing to the eye, be functional and well ventilated. 
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The aspects of sustainability that we thought were important to us and that we have incorporated 

into the design are:  

 a modest size house (180 m²) and consideration of placement and size of each room;  

 placement and type of windows with double glazing; 

 use of natural and earthy materials such as concrete, sandstone, jarrah, glass and corrugated 
iron (cladding); 

 recycling stone and wood from the existing house; 

 maximum insulation in walls and ceiling; 

 ceiling fans; 

 rainwater piped through the house, 

 heating from a wood fire; 

 concrete floor to capture heat in winter; 

 maximising site conditions, including the direction of sun and prevailing winds, location of 
existing trees, shade and garden location; 

 proportionality and functionality;  

 how it sat in the landscape; and 

 most importantly, the aesthetics. We think a sustainable house must look good! 

 

We started by drafting up a specification of what we wanted and applied this to a floor plan. We 

worked through numerous streetscape views and felt obligated to present the house ‘in keeping with 

the rest of the street’ which we were uncomfortable with because it didn’t feel like it was us. The 

question was then posed by Dorina’s father-in-law ‘Why would you?’ replicate an old style when 

building a new house. The statement was made that this is the only time in history where people are 

trying to copy the past. We then drove around the streets looking at new builds and looking through 

library catalogues to find inspiration and while there were a few modern contemporary homes in the 

area nothing inspired us. The design for the street frontage was based on a drawing done by Dorina’s 

father-in-law based on the art of Piet Mondrian, a Dutch painter who used simple cubist black lines 

around primary coloured squares. We loved the idea of a cube punching through the sandstone wall 

and worked this in with our floor plan and elevations. The view from the street we believe is one of a 

kind, simple and unique. See Figure 1 for the sketched image that inspired the house frontage. 
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Figure 1. The sketch that inspired the cube front of the house  

(Image provided by: Kym and Dorina) 

 

I (Kym) having worked as a draftsperson was able to do the concept drawings and incorporate our 

needs which we kept as simple as we could. Following our own research, we took our sketches and 

drawings to a couple of architects in the hope that they would add value from their own experience 

in designing and building houses that have a lower impact on the environment. Eventually we found 

an architect who agreed to develop the plans we had and prepare the documentation to an acceptable 

level for lodgement with council. As neither of us were willing to compromise on what we wanted, the 

design process did take longer than we expected. It took 14 months in planning, with four months to 

get it through council’s approvals process. 

The energy rating for the design was done using First Rate 5 House Energy Rating software and was 

assessed at 7.6 stars. It could have achieved 8 stars if we incorporated a door from the living area to 

the passage. However, we were not willing to do that as we wanted clean lines and doors in that 

position would have disrupted this feature of the design. While splitting areas up is supposedly energy 

efficient, we do have the sun coming in during winter and we have the wood fire for heating. We had 

also read the Cool House Warm House book and reviewed the need for insulation of the slab. After 

considering how much sun would be hitting the polished concrete floor in winter, we did not think we 

would need slab edge insulation to retain heat or in floor heating. 

In addition to the natural heating, we were keen to get as much light into the living area as possible. 

We think that a modern house is defined by it being light and well ventilated, particularly in the living 

areas. Older houses are generally very dark inside. The windows we used are of a commercial design, 

chunky, clean with neat tidy lines. That said, to achieve the clean lines we wanted, two locations in 

the house where windows abut each other we have gone with single pane low-e glass.  

The building certification was undertaken privately and submitted to council with the planning and 

development application. Minimal changes were required to meet local statutory requirements. 
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Our needs were very simple so when we look back through the design process we knew what we 

wanted and had clearly defined ideas.  

For Dorina, who had built before, it was exciting but emotionally consuming. I (Kym) was also excited 

but I had never intended for us to be building a house. We originally wanted to buy an existing house! 

I am pedantic, very particular and insist on a quality product and things being done right. We knew it 

was going to be hard work building the house, particularly after the time it took to plan.  

 

Getting ready to build the house 

To obtain competitive pricing we tendered the build to four builders, one of which declined to provide 

a quote. Two of the prospective builders were challenged by the construction of the concrete pod 

which we thought was a standalone defined component of the build and wanted to build it differently 

which wasn’t negotiable. The successful tenderer, who came recommended by the architect, was able 

to cope with this aspect of the build and provided a quote that was comparable to the other tenderers. 

He was also as pedantic as I was! Initially, we thought this may be a concern, however the builder and 

I developed a good working relationship and his pool of contractors were excellent tradespeople. In 

particular the concrete walls were not being clad or rendered so the quality of workmanship would 

be on display.  

There were some materials that we had to source ourselves. While we had the sandstone from the 

old house we needed double the amount so managed to source this from another demolition. We 

removed all the red pine skirtings, Baltic pine flooring, Oregon veranda supports and jarrah joists from 

the old house and using this for various projects around the house including staircase down to the 

cellar, dining room table, bookshelves and cellar hatch. We worked with the kitchen manufacturer 

directly as our specification called for solid jarrah cupboards, island bench and vanity units in the en-

suite and bathroom as most manufacturers do not offer solid timber kitchens. We selected the 

windows, the electrical components, and the outdoor kitchen. I (Kym) did the engineering drawings 

for the carport, sourced the materials, got it made and the builder put it together. The cellar was 

sourced from an engineering company in the Riverland as a unit and was placed in position prior to 

pouring the slab. The block was also pegged out so Dorina could get a feel for the layout of each of 

the rooms as part of the design process.  
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Demolition and Building 

The house was purchased on the proviso that the owner was allowed to stay in the house for at least 

6 months. He was a single bloke who had an extensive car collection and needed time to find 

alternative accommodation. This worked out fine and eventually he moved out in December 2014. 

Once he moved out, we started the internal demolition. I (Kym) was onsite every weekend stripping 

the house of all useful materials before it was finally demolished in May 2015. I was onsite over the 

weekend of the house demolition gathering as much useful material as I could. We were able to sell 

all the doors, the stained-glass windows, light fittings, kitchen etc. and kept all the timber and stone 

for the new house. 

I stopped by every day during the build. The project manager accepted me as a regular visitor to the 

site. The slab was poured in June 2015 and the build took 9 months to completion with handover in 

February 2016. We found the last weeks of the build to be quite stressful as we were in temporary 

apartment accommodation and had to extend our stay by a month requiring us to move to another 

apartment.  Variations to the build came to just less than 5% of the construction cost. A couple of 

minor details were missed in the specification that went out for tender but overall there was nothing 

too onerous.  

In terms of energy and water efficiency, we chose instantaneous gas to heat the water, and use a 

wood fire in winter. We have not put solar PV on the roof as we think that minimising energy and 

water use is more important. We have four water tanks, three slave tanks and a master which is 

plumbed into the house. The entire house excepting one of the two toilets is plumbed into rain water, 

with only the drinking water in the kitchen filtered. 

The stockpiled timber from the original house will be used to make bespoke items of furniture such as 

display cabinets and a dining table. We intend to use as much timber from the old house as we are 

able to. I have built the stairs to the cellar from recycled timber, preferring this material over the 

concrete stairs that usually come as standard. 

The block has a sewerage easement running along the northern side which limited any construction 

work above it. It was our desire to plant fruit trees and a vegetable garden and with the easement 

being on the northern side this worked for us in any case. 
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Now that we’re living here 

The house is functional and comfortable. It is different, and we are very proud of the way it faces the 

street. Passers-by often stop and look, and as with a lot of builds a number of people took great 

interest in the construction process.  Most people seem to think it okay and visitors usually say ‘Wow, 

love the entrance’, then come in and say it is amazing. See Figure 2 for a photo of the front of the 

house. 

If we had our time again, Dorina would reverse the bathrooms around and I would prefer to only have 

one bathroom and toilet in the house. I would probably revisit two aspects of the build if I had the 

chance again. The front door is set back behind the sandstone wall which I feel alienates us a bit so I’d 

probably rework this so that the front door was visible from the street and I wished that I had installed 

a concrete rainwater tank underneath the floor of the front room saving us more room externally for 

further plantings.   

 

 

Figure 2. The front of the house  

(Photograph: C Hamilton) 

 

The neighbours are fantastic and it’s an absolute pleasure to live in the house, the 

environment/location of where we live is fabulous. It is an English environment in terms of the gardens 
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and street trees which is lovely, although we have chosen to make the front yard a place to reintroduce 

native plants.  

Our garden is productive seasonally with garlic, broad beans, tomatoes and chillies and we’ve planted 

nine varieties of fruit trees. While there is late afternoon shade from the trees that we retained in the 

backyard, we have also planted grape vines to shade the living area in summer which allows the sun 

to come in during winter. If there is sun coming through the glass, we find the living area gets heated 

with minimal additional heating necessary. On cool days when there is no sun coming in, we have the 

wood fire going. Dorina had lived in the Adelaide Hills and had experience living with rainwater as a 

sole source of water so that was no different. 

 

                        

Figure 3. The rear of the house  

(Photograph: Kym) 

 

We make wine and vinegar which we keep in the cellar, as well as pasta sauce and cure and store our 

own salami. The cellar temperature varies between 16 & 21 degrees Celsius. We are not monitoring 

the temperature of the house itself so do not know how warm/cool it is in each season outside of it 

being comfortable without the introduction of heating and cooling for most of the year. Saying this 

however we do have reverse cycle air-conditioning which is only used for cooling in summer and 

internal roller blinds in the living area to minimise any heating/ cooling loss. Our thinking is that 
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keeping the sun off the glass is most important in summer. The aluminium windows, while double 

glazed are not thermally broken. 

Our house is ideal for entertaining and we have an island bench in the kitchen which is on wheels. This 

allows it to be moved toward the patio sliding doors when needed. We host many family gatherings 

throughout the year and find the open plan to be very versatile. 

We know we have choices regarding transport – the buses are available and we can ride or cycle into 

town should we choose to. We’re both outdoors people and like to get out and about a lot. We love 

being close to the Torrens with its walking, cycle paths and the billabong with its native plantings and 

wildlife. Building this house hasn’t really changed any aspect of our life or behaviour, just enhanced 

it. The house is unique and it’s a great spot, we love it here! 
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Living in Lochiel Park  

 

Jenny and Bevan  

 

Introduction  

Together with our two sons, we had been living for many years in a poorly designed double brick house 

at Salisbury Heights. The house was hot in summer and freezing cold in winter due to its poor 

orientation. In 2007, we decided to take advantage of the opportunity to purchase and build a new 

house in the South Australian Government’s Lochiel Park Sustainable Housing Development. This story 

explores our excitement and expectations at having this opportunity, our journey in achieving a design 

that satisfied us, as well as the State Government and the builder. It also talks about what we have 

learned about our house and the community from living in the Lochiel Park development for six years.  

 

Designing and planning the house  

The Lochiel Park development had been designed as an environmentally friendly community and had 

several factors as a ‘given’ in the estate design which attracted our interest. We were impressed that 

the Lochiel Park Urban Guidelines included mandated features such as: 7.5-star minimum energy 

rating, solar photovoltaics, solar hot water, double glazing and high standards of insulation for each 

house, and space for a Community Garden and other community activities.  

Choosing a block was the first task and orientation of the block was a first consideration. We chose 

one that had a northern aspect for sun and light, but which also faced the Torrens River giving a lovely 

outlook. This would be our retirement home, which we hoped would provide us with comfort, and a 

sustainable environment as we age. We knew that our sons would be leaving the nest in the next few 

years, particularly the older one who had already completed his engineering studies at University. We 

were both interested in promoting energy efficiency, particularly including passive heating and cooling 

design features such northerly orientation and incorporating thermal mass.  Bevan as an engineer, 

was interested in being able to monitor this in real time. 
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Figure 1. An architect’s sketch for a design at Lochiel Park that inspired us (Used by permission) 

 

Figure 2. The Greenhouse design on which ours is loosely based  
(Source: charterhouse-sa.com.au – Used by permission) 
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The Lochiel Park Urban Design Guidelines1 specified a building envelope for each allotment, to 

maximise solar gain in winter, and address overlooking issues.  This put some constraints on the 

design, but gave a place to start.  We had an initial sketch of one of the houses being considered for 

some allotments at Lochiel Park (the architect’s sketch in Figure 1 and the ‘Greenhouse’ which is 

illustrated in Figure 2) and we liked the curved wall so started to modify this to meet our needs. Once 

we had selected the block, we wrote a document that explained who we were and what we wanted 

in the new house. We expected that the builders would then use this as a basis for modification/review 

by the architect, but to our surprise they came back with a plan based substantially on our rough 

design.  Conceptual designs for each block were originally to have been finalised before releasing the 

development to the public, but this was not done in time, which gave us more control, but less 

guidance. 

These initial plans were put forward by the builder for planning approval and the energy assessment, 

but did not meet the required 7.5-star energy rating.  The architect who had done the initial sketches 

only got involved after we had been struggling for 18 months to resolve the issues with the design. 

We were not builders and some structural aspects needed professional knowledge and experience. 

This resulted in some helpful to and fro between us and the architect via email.  We used a software 

program to design the house, and another to help us visualise the house internally and externally in 

3D.  This was particularly helpful for working out the electrical and lighting systems and the plans we 

drew up became the official plans for the wiring of house. 

All designs for Lochiel Park are two stories to reduce the on-ground footprint and allow all houses to 

have solar access for PV panels.   This redesign unfortunately gave us less area for the garden and as 

Jenny is a keen gardener, we were a little disappointed with this outcome. Even more frustrating was 

that even with this redesign, we still were not able to meet the rating of 7.5 stars! Finally, we were 

able to consult with the energy rating assessors to determine if there was anything we could do to 

adjust the design to meet the standard required. They recommended that assigning the upstairs room 

as a bedroom rather than a study would allow the house to achieve the rating of 7.5 stars; the 

difference being the time of day the room is used with an upstairs bedroom having less daytime use 

than a study therefore requiring less heating and cooling.  Issues related to the coupling of the ground 

floor and first floor levels in the NATHERS software complicated this.  Fortunately, we had designed 

our house so that the bedrooms and areas we would use regularly were all downstairs. This was a 

decision made initially for accessibility but has subsequently been found to be the most energy 

efficient and comfortable arrangement. Early feedback from the designers, including the architect, 

rather than from just the marketers of the development, would have been useful to us and would 

have sped up this design aspect of the planning process. 
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There were some must haves that we wanted in addition to the Lochiel Park design guidelines. These 

included easy clean, low maintenance materials both inside and out, a kitchen window over the sink, 

a ceramic induction cooktop, evaporative air conditioning especially for upstairs, the C-Bus system for 

controlling lights, some appliances and blinds, and a local network (probably wireless) for internet 

access throughout the house. We also wanted to have a significant rainwater harvesting system for 

watering the garden and recycled water if it was an option.  We also opted for hydronic underfloor 

heating with water heated through additional solar hot water tubes. We wanted a design that would 

be flexible in terms of room use and able to be zoned for heating and cooling. 

We would have liked to have more information about the costs of various options especially at the 

selection stage, and although we had done some research on various options or aspects, ultimately, 

we were somewhat constrained by the builder and the contracted suppliers.  An example is the 

windows.  Although uPVC windows were an option, the supply of these and the style was limited to 

one supplier and not the style we wanted.  The default for Lochiel Park was wooden window frames, 

although uPVC was given as an option in the Design Guidelines. We insisted on uPVC windows, to 

minimise having to reseal wood, and this has proved wise, with many neighbours subsequently 

painting wooden windows when the sealers peeled and cracked, particularly on west-facing windows.  

While uPVC windows were ultimately provided, we did not get the style we wanted.  

An important factor from our research of energy efficient housing was thermal mass which could be 

added to by using a reverse brick veneer design, but we soon found that this option was priced out of 

range by the builder. The concrete slab with stone tiles does provide significant thermal mass.  If the 

whole idea of Lochiel Park was to introduce volume builders to more sustainable building practices, 

then it was a lost opportunity to not have designs incorporating more thermal mass and reverse brick 

veneer. We discussed this with the architect who was also at a loss to explain why such designs were 

not included as he had also recommended it.  Hence there was a level of frustration related to our 

time spent on researching sustainable design options which were then not available to us. 

There were some aspects of our design which were our own responsibility to source either to reduce 

costs or because they were unavailable from the builder. These included underfloor hydronic heating 

(solar powered and gas boosted), the solar photovoltaic cells, the solar hot water system, the flooring, 

the C-Bus systems, the air-conditioning, and the outdoor louvre blinds. The internet became a 

significant source of information for suppliers of various components and equipment for the house.  

Our son is an engineer experienced with C-Bus systems and we ‘picked his brains’ about what to install 

and how. We had visited Home Shows many times and had read the Renew magazine published by 

the Alternative Technology Association which gave us technical information on design options. We 

also investigated a 25 kl underground tank for water storage but the footings needed for our soil type 
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were too expensive, so we opted for above-ground tanks, which took up even more garden space.   

The sourcing of suitable LED lights was also difficult 6-8 years ago, although many more are available 

now, and at a much more competitive price.  As we were determined to use LED lights, and we wanted 

many of them dimmable, we ended up assembling many of our own LED light fittings!  We were keen 

to have the lights not penetrate the ceiling necessitating a break in the insulation, and we had to 

instruct the builders to fill the gaps in the roof insulation before the ceilings were fitted. 

Overall the planning phase was a period of excitement tinged with frustration as it took far too long. 

There were initial time pressures on us to make quick decisions often requiring intensive research. We 

then experienced long delays as weeks would go by awaiting a response from the builder. It took more 

than three years to get a design that we then could lock into a contract with the builder. 

 

The Building phase  

In the Lochiel Park development, the block purchased determined the builder. Initially three volume 

builders were contracted to build the houses and allocated the allotments on which their houses 

would be built.  The Land Management Corporation (LMC - now Renewal SA) hoped by doing this that 

the builders chosen could be educated in the important factors in more environmentally sustainable 

design and construction.  We therefore had no choice about the builder only the block/design 

package, although later found that was somewhat negotiable.  

The house is timber framed with some structural steel beams to support the upper level walls and 

cantilevered balcony. We were very happy with the carpentry work in the main, and did some of the 

electrical work ourselves in conjunction with the contractor, particularly related to installation of the 

C-Bus systems which, at the time, most electricians had little experience with.  There were some issues 

with the plumbing which was not initially done to the plan.  In addition, since we moved in there have 

been two instances of the water pipes inside walls bursting, flooding the house in one instance, which 

the builder fixed immediately.  Apparently, it was due to a poor-quality product being used. 

We visited the site every time there was work undertaken that day.  We monitored the build process 

remotely via cameras we set up on the neighbour’s house, which initially caused some consternation 

with some of the contractors.  Through this system of monitoring, we could determine that over the 

9-month period that it took to build the house, work of some sort was undertaken for 667 hours. This 

is not individual worker hours but hours when there was some activity taking place on site. Overall, 

we developed a good relationship with the builder’s Project Manager and the LMC’s estate engineer. 

We had chosen a variable price contract which ultimately gave us a final build price of somewhat more 
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than the original estimate. By the time the build was complete, there had been 12 variations to the 

initial design, with accompanying fees from the builder. 

As the process dragged out towards Christmas 2010, we got quite frustrated that the builder could 

not give us a finish date!  We needed to organise the installation of the flooring before moving in, and 

did not want to leave the house empty for any longer than needed, being especially mindful of building 

industry shut-down over Christmas.  The entire planning and construction of the house took four 

years. Over this time, there were changes in the housing market and increased cost of materials for 

construction.   

The LMC project team for Lochiel Park did attempt to educate the builders regarding the sustainable 

features of Lochiel Park and what was important. However, our experience was that the building 

contractors were reluctant to change some practices and seemed to be ignorant of factors such as the 

integrity of insulation which we know is important when seeking to achieve an energy efficient house. 

In addition, some of the hopper windows do not close properly because the spaces for the windows 

were not accurately constructed. This lack of attention to detail affects the way the windows seal.   

Doors are also not well sealed and are a significant source of air leakage.  Together with the frustration 

of not having the type of window we wanted, we feel the energy efficiency aspects were not well 

understood or taken as seriously as needed.   

See Figure 3 for an image of the roof showing the solar water heating which provides hot water for 

the house and the hydronic heating system. This image also shows the variable designs and materials 

used in some of the surrounding houses. 

 

 

Figure 3. The roof with the solar water heating tubes  

(Photograph: Bevan) 
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We used a professional landscaper to draw up a design and construct the small front garden and 

driveway.  The driveway is distinctive with low plantings interspersed among the pavers. We added 

lighting and a large granite stone as a feature (see Figure 4). We used this design as a basis for the 

courtyard landscaping which we did ourselves.  The courtyard also includes wall gardens (see Figure 

5), to maximise use of available space. These green walls have been the subject of much interest 

including a presentation to the SA branch of the Alternative Technology Association and an article in 

Renew magazine2. Our experiment has provided some significant learnings about green walls and 

vertical gardens in a compact development. We think it provides a very pleasant outlook from the 

living area.   

 

 

Figure 4. The house from the street – note the plants in the driveway and solar panels on roof  

(Photograph: Bevan) 
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Figures 5a and 5b. The green walls in the courtyard  

(Photograph: Bevan) 

 

Living in the house 

At the time of writing this chapter, we have been living in the house for over six years. Generally, the 

best thing about living in the house is comfort. Compared to our previous house, the year-round 

thermal comfort is enormously increased. This is important to us as this house was built for comfort 

in our retirement years. Unfortunately, the upstairs rooms get too hot in the heat of summer and need 

air-conditioning to be liveable.  

We are much more aware of energy and water consumption as it is metered and displayed, so we are 

also being educated. The monitoring system for water and energy use does allow us to identify 

problems such as extra water being used if the automatic watering does not turn off and we have 

been able to put in some failsafe measures to overcome these issues. We can feel air movement so 

we know that there is some leakage around some doors. However, the ability to install weather strips 

around some doors is limited by the door locking system that is pressure sensitive. We have recently 

found an alternative approach that will overcome this problem. The result is that, in winter, we are 

required to manage the retention of heat in the appropriate areas to a greater degree than we 

anticipated we would need to do. We have designed the ground floor areas to be able to close off 

some rooms when not needed which reduces heating demand. We have also added insulation to the 

back of the west-facing double garage door which has made a considerable difference to the comfort 

in the garage. Regrettably, the builder would not insulate the ceiling of the garage because it is not 

considered a habitable space. 

Overall, the C-Bus/DALI automation systems that control lighting, air-conditioner systems, blinds and 

some power points are great. These systems do provide a few challenges, particularly when blackouts 

take place as the system requires manual resetting. The system can be reprogrammed when uses of 
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various rooms change. The louvres over the pergola were also installed by us and are programmed to 

track/block the sun according to the season. 

The double glazing works very well in thermal terms and also in reducing noise transmission even 

though Lochiel Park’s location means it is normally very quiet. This is certainly a factor to be considered 

in any medium-density housing development.  We do have an issue in that the solar hot water system 

makes a rattling noise in summer as water is used. This is related to the very high temperature of the 

water in the tubes.  We do not fully understand why this is happening, although it may be related to 

the extra heat generated by additional tubes for the floor system and the temperature difference 

between this heated water and incoming cold water in the tubes. 

Another widespread problem in Lochiel Park is pigeons that roost under the solar panels! Several 

people have placed spikes on the roof to deter the pigeons, and the Friends of Lochiel Park group have 

lobbied the local council to erect signs to deter people from feeding the pigeons. This has reduced the 

problem to some extent. The presence of pigeons on the roof creates potential impact on water 

quality in the rainwater tanks.  

The vertical/green wall gardens are a delightful feature and are visible from the living area (see Figure 

6).  The garden in this house is much smaller than that at our previous house hence it is more 

manageable, which we wanted.  The Community Garden provides additional space to grow vegies and 

fruit. The Community Garden also provides a connection with the local community.   

 

 

Figure 6. The view of the courtyard on approaching the kitchen / living area  

(Photograph: C Hamilton) 
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We have found the sense of community in Lochiel Park to be very strong and more than expected.  

People here by and large have a common ethos in caring for the planet, and half of the community 

are involved in the Ripples arts group, the community garden, or the book club etc. We never imagined 

the community interaction would be as much as it is.  As we are growing older in this community, we 

feel we will have support, particularly through difficult times. People help each other to solve 

problems. For instance, in one day Bevan helped someone with their internet connection in the 

morning, helped someone else with their audio editing software in the afternoon and then the next 

day helped someone with an email problem. We all have similar systems to some extent and there is 

much knowledge in the community itself.  There are several email groups which assist in sharing 

information and concerns.  We also share seldom-used tools and equipment from time to time. 

Visitors comment mainly on the garden which is green and leafy; the granite panels in the entry which 

also provide thermal mass (see Figure 7); and the general neighbourhood in Lochiel Park. People have 

also been impressed by the switchboard wiring for the automated systems. 

 

 

Figure 7. The entrance with granite panels that provide thermal mass  

(Photograph: C Hamilton) 
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How sustainable is our house?  

It is way more sustainable than our previous house in terms of comfort due to the orientation and 

light/warmth in winter, and of course cheaper to run.  Generally, the ground floor areas of the house 

also cope well in hot weather with minimal recourse to air-conditioning, being able to maintain 

comfort using ceiling fans, natural ventilation and night-time cooling.  Much more restricted shed 

space means there is less storage room so we have to think carefully about what we buy, which helps 

to counter society’s tendency toward consumerism.  

Finally, after 6 years we have the recycled water system connected!   Unfortunately, due to the delay, 

some households have opted to not connect to the system due to the cost of remodelling their now 

established gardens.  This is also the case for the Community Garden where all the plumbing would 

have had to be replaced by ‘purple’ pipes and fittings by external plumbers to conform to the 

regulations.  As the cost of recycled water is only marginally cheaper than potable water, this was not 

a cost-effective option. 

While we have some sustainable features now built into the house, its sustainability is also related to 

the way it is operated and our lifestyle and behaviour as occupants.  Some others in Lochiel Park have 

put fixed shade over the northern windows which is effective in summer but reduces their access to 

northern sun in winter. The partial two-storey form of the housing in Lochiel Park also means that 

access to sun can be an issue, with our living areas being shaded by neighbouring ‘mews’ apartment 

until about 11 am in winter.  That is one of the prime reasons that we put in solar hydronic heating, 

as the sun reaches the panels on the roof earlier than the floor.  There are also issues with thermal 

comfort in the upper stories of most houses.  

The energy and water use in Lochiel Park homes has been monitored in detail by researchers from Uni 

SA and other institutions around the world, and it is gratifying that some of the learning from here is 

made available to guide best practice in other developments.  We have also been surveyed on lots of 

the community aspects of living here.  In the early days there was always animated discussion about 

the various aspects of our shared experiences of building, and this proved invaluable to us all.  

Numerous groups have formed around common interests and these extend out to the wider 

community beyond Lochiel Park.  There is a great deal of pride in keeping the area well maintained, 

with regular working bees to weed, plant and spread mulch, and other beautification projects 

undertaken, especially the ongoing construction and installation of mosaic panels on concrete ‘drains’.  

The Community Garden allows for some local growing of food and building of community, and has 

often been used as a source of research data for UniSA student projects.  This was a drawcard for 

several in deciding to build at Lochiel Park, and LMC assisted in bringing us together even before 
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construction started on many homes, to get it under way.  Residents have held numerous community 

celebrations, including informal ‘potluck’ gatherings at Christmas and Easter. Future community 

projects will involve development of areas around two heritage buildings on the site. 

 

Would we do anything different?  

While we would make some minor tweaks to the floor plan if we were to design the house again, we 

are generally satisfied with the design. Proactively contacting the architect may have also been 

helpful, rather than waiting for the builder to (reluctantly) do so on our behalf.  The main thing that 

we would do differently, however, is to choose a builder more willing to adopt sustainable building 

methods!  This would allow for a wider choice of materials, and give us a greater sense of control over 

some aspects of the building process, including perhaps costs.  Houses built more recently in Lochiel 

Park have had more choice of builder and have pushed the ‘sustainability’ envelope further than we 

could, which is gratifying.  We support the concept of educating developers, volume builders, and 

their contractors, and believe sustainable practices must be promoted for all new buildings, and 

should be valued in the real estate market. Many of the sustainable practices are not ‘rocket science’ 

and do not add significant cost.  We hope that builder’s involvement in Lochiel Park results in learnings 

that are being carried forward. 
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Addition to house in suburban Adelaide 

 

Timothy O’Leary 

 

Introduction  

I have owned this 90 year old house since 1999 and I had plans to modernise the living area, kitchen, 

bathroom and laundry. These plans were put on hold in 2007 as I had commenced a PhD which initially 

required me to move interstate. In 2013, my wife Alison and I resurrected these plans and also 

incorporated another bedroom due to the birth of a child in 2012. This Chapter summarises some of 

our issues in planning and building the extension to the house, while seeking to also make our home 

more energy efficient and comfortable for our family. 

I have Architectural and Building qualifications and am well informed as to sustainable building 

practices and energy efficient design. My ‘philosophy’ of sustainability is more a practical approach to 

save resources and utilise resources that are not harmful to the environment. Alison shares the 

philosophy of living with minimal impact to the environment and recycling where possible. However, 

that being said, we are not divorced from modern consumption patterns - both drive a car and 

wouldn’t expect our carbon footprint to be much below the average small family. We monitor our 

water and energy (gas and electricity) use through the quarterly bills. In 2011, we had installed a 

1.5KW solar PV system at a time when the high 52 cent feed-in-tariff was available. We are aware of 

the need to maximise energy efficiency to reduce the pay-back period of the system. 

We chose to save on materials by not demolishing the whole house and keeping the front four rooms 

amounting to 80m2 of existing floor area. We are aware of the embodied energy and materials used 

in that part, and sought to preserve and maintain the existing character of the dwelling at least in its 

appearance from the street.  

Alison described the ‘must have’ features of the addition to the house as:  

 a walk-in pantry;  

 two toilets;  

 kitchen sink overlooking window; and  

 more space!  

Providing for the needs of a young child and achieving space to entertain visitors were strong 

motivators for us. 
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The Planning Phase 

I have extensive contacts, having worked in the construction industry and being a construction related 

academic. As I have a Master’s degree in Architecture, I designed the first sketch of the house (see 

Figure 1). I then employed a draftsperson to produce building plans for council approvals and as a set 

capable of being used in tendering and selecting a builder. The framing and structural design was 

undertaken by engineering consultants that were chosen in consultation with the draftsperson using 

established firms in Adelaide. 

The planning and design stage was a mixture of excitement, accompanied by some trepidation and 

anxiety around co-ordination and negotiations with the builder and frustration with the structural 

engineer who produced an unsuitable framing plan in the first instance based on wrong 

interpretations of the architectural plans and who yet wanted to be compensated for fixing up their 

mistake. Alison considers that the planning and design stage could have been better. She thinks that 

at this stage the builder should have mentioned finishes of foundation of stacker doors and side entry 

door. We also could have had a smooth concrete edge done on the foundation. We think this is an 

oversight by us/me and builder. 

 

 

Figure 1. The plans (Drawing by: T O’Leary) 

N 
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The plans produced by the draftsperson, however, were of satisfactory quality and within the bounds 

of the fee for service arrangement. Planning approval was quick and easy under Residential Code (Res 

Code) provisions and planning consent was obtained on 20 November 2013.  

The production of a more detailed specification involved me writing a specification and, in the 

tendering process with the builder, agreeing items under a standard schedule that is part of the 

building contract.  

Building approval was undertaken through a registered building certifier. This process took about eight 

weeks as it straddled the Christmas-New Year industry shutdown period. The certifier sought 

clarification in respect of the following aspects, some of which related directly to design: 

 Receipt for Construction Industry Training Board (CITB) levy; 

 Certificate of indemnity insurance in part 5 of Building Contractors Act 1995; 

 Details of any fence within 3m; 

 Clarification of details of any safety glazing; 

 Location of self-contained hardwired smoke detectors in existing building; 

 Details of exhaust from sanitary compartments; 

 Clarification of energy efficiency  including: U values and SHGC values for glazing; and type of 
insulation  

The building approval was obtained on 17 February 2014 and full Development Approval was granted 

on 20 February 2014 with the notification letter sent on 26 February 2014. 

We found the approvals process and documentation to be quite confusing. In both the conditions of 

planning approval and conditions of development approval, the Council had included conditions which 

were not relevant. In the planning approval, Council referred to a Class 2-9 building, while our 

development was a Class 1 house. In the development approval, the Council documentation referred 

to third party representations but third party consultation was not required for a Res Code compliant 

development. 

 

Home Energy Rating 

Having undertaken the Home Energy Rating Scheme’s (HERs) Thermal Assessment course in 2011 and 

gaining proficiency in both Accurate and FirstRate (two of the three NatHERs software packages), I 

personally undertook the energy rating of the house but consulted with a SA based HERs registered 

assessor for confirmation. 
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The results were: 

 Extension only ( 6.2 stars) 

 Whole of House (4.9 stars) 

 Existing portion (2.9 stars) 

The results of the NatHERS modelling for both the whole house as modelled and particularly the 

extension only are somewhat disappointing as there are reasonable levels of insulation in walls, ceiling 

and roof and the windows were double glazed. The fact that the living area is facing south rather than 

a more winter sun friendly northern elevation was initially thought to be a contributory factor. 

However, using the software diagnostics, I rotated the building in 8 separate orientations with no 

difference when the orientation was flipped to provide the living area with a northerly aspect. 

The rating of less than 3 stars for the older 1920’s portion is consistent with research on energy 

retrofitting for older homes which I conducted in collaboration with energy experts and in my capacity 

as a university researcher in the field (Whaley et al. 2016). The lower rating of the older existing 

portion then drags the rating of the whole of house down below the current 6 star minimum 

requirement for all new homes.  

However the energy efficiency compliance pathway is not as stringent for additions and alterations 

and is governed by SA Building advisory notes which do not invoke the standards for a new building. 

In SA for additions to existing houses the requirement is that: 

The energy efficiency of the addition should be not less than the energy efficiency of the building 

before the addition.  

Depending on modifications and compliance method used, upgrades to the existing building may be 

advised. 

 

The Building Phase 

The selection of a builder for the proposed development in 2007 was comprehensive and involved 

inviting six selected builders to tender. These were chosen on a combination of local area listings (SE 

suburbs of Adelaide) and referrals from friends/acquaintances. In 2013, the process was different, and 

a work colleague offered his services as an associate of a building company to take on the project.  

Alison describes the building process as difficult. She said the builder was lacking a nominated site 

supervisor. Different tradies turned up on different days to do the same job – this happened for the 

electrical and painting work. The builder did not provide details of electrical layout.  
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We rented a house in the same street while the build took place and Alison visited the site daily. While 

the builder was very accommodating in the beginning, the relationship deteriorated along the way. I 

had insisted on using our own plumber which also caused friction with the builder.  

See Figures 2 to 7 are photos I took during the process which detail some aspects of the demolition 

and the construction. 

 

 

Figure 2. The house prior to demolition.   Figure 3. During demolition 

(Photographs: T O’Leary) 

 

Figure 4. Preparation for the slab foundation.  Figure 5. Timber framing 

(Photographs: T O’Leary) 
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Figure 6. Structural steel components.   Figure 7. The wrap installed by owners. 

(Photographs: T O’Leary) 

 

We searched for all internal fittings and fixtures and obtained pictures, prices, or samples. We 

researched via the internet, plus drove around Adelaide visiting stores. This process, which involved 

probably two to three weeks of full time effort, took place for:  

 light fittings;  

 cornices, skirtings and architraves;  

 flooring and tiles;  

 cupboards, splashbacks, handles; 

 the sink and trough;  

 internal cupboard fittings, and 

 doors and door handles. 

The project took 14 months from planning to occupation, not including the abortive efforts of 2007! 

 

Quality, Safety and Insurance 

Alison’s opinion is that the project suffered from poor management. We had to report/complain about 

issues that should have been identified if a site supervisor was present. There was no site clean-up 

and a portable toilet was not provided by the builder - the backyard ended up being the dunny. 

There was no follow up after we moved in to see if everything was alright or if we had any issues. We 

are not sure if there was a 3 month warranty such as applies to new home builds.  

We had overlooked the need for installing the wrap in the extension and the builder had not raised it 

so it was not included in the contract. We installed this ourselves, although it did allow us to ensure it 

was fitted correctly around windows. See Figure 7 for the type of wrap installed by us. It is of concern 

to me that the normal practice of building does not include installing a wrap. 
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Post Occupancy Airtightness Evaluation 

I have recently had the air-tightness of the house tested by an SA based consultant, who also 

conducted a non-intrusive building envelope audit. This audit focussed on the air permeability of the 

building fabric using two primary methods: 

 Air infiltration test (blower door test) in accordance with ISO 9972 or equivalent - The fan 
controls pressure levels within the home, by doing so the level of air leakage can be escalated. 
This conveys where and how the building fabric exchanges heat energy with it’s environment. 

 Thermographic Analysis - This technique can detect building fabric idiosyncrasies such as air 
leakage, missing or damaged insulation, water ingress and electrical faults. 

Three Air Infiltration tests were conducted: 

 Existing portion of dwelling 

 Extension portion of dwelling 

 Whole dwelling (conducted in accordance with ISO 9972) 

The results are included in Table 1 and Figure 8. The results for the Extension of 5.27 are pleasing and 

indicate a relatively air-tight construction with minimal leakage. The existing portion has significant 

air leakage ( see Thermal Images in Figures 9, 10, and 11) consistent with the testing that has been 

carried out on older homes in Australia , test data available via the Australian Building Air Tightness 

Database www.aivaa.asn.au/action/national-database/  

 

Table 1. The results of air-infiltration (blower door) testing 

Test ACH@50 

Existing 19.65 

Extension 5.27 

Whole Dwelling 10.91 

Optimal for naturally ventilated building in Adelaide 7.5 

 

 

http://www.aivaa.asn.au/action/national-database/


Planning, Building and Living the Dream                                                         edited by Cathryn Hamilton October  2018 

 

101 

 

 

Figure 8. The results of air-infiltration testing of our house and extension.  

(Image provided by: T O’Leary) 

 

 

 
Figure 9. The results of thermal imaging – air leakage at junction of walls and ceilings. 

(Image provided by: T O’Leary) 
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Figure 10. The results of thermal imaging – ducted ceiling vent in existing house. 

(Image provided by: T O’Leary) 

 

 

Figure 11. The results of thermal imaging – hall floor skirting line. 

(Image provided by: T O’Leary) 
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House specifications 

Floor area: Existing house (retained) 80 sqm; Addition of 136.7 sqm, giving a total area of 216.7 sqm 

Slab construction for extension: Concrete raft slab on ground with edge beams 

External Wall construction: Brick veneer in extension; solid double brick in existing house. The ceiling 

height in the existing house is 3200mm to all rooms and hallway whereas the new extension had a 

raked ceiling from 2700mm at the junction to the existing down to 2450mm at the back southern face 

of house. 

Roof: The existing house roof is Pressed Metal over an existing tin roof which was a popular form of 

roof renovation in the 1970’s. The existing house roof space was insulated to R3.5 level using rockwool 

batts in 2002. The roof sheeting to the new extension is Colorbond standard gauge set at a 5 degree 

pitch over steel purlins, the colour chosen ‘heritage red’ has a solar absorbance in the medium range, 

i.e. does not favour heating or cooling loads - being a more neutral choice. The underside of the 

sheeting has a layer of foil backed insulation blanket R 1.5 and a further layer of R2.0 mineral fibre 

insulation in batts was placed between the purlins and ceiling battens (this extra insulation work was 

done by us over 2 weekends) 

Ceilings: The original house has existing plaster ceilings with feature cornices and picture rails. The 

ceilings to the new extension are 13mm plasterboard (rather than standard 10mm). Floor coverings 

are original pine timber on joists for the old house (carpet in bedrooms) and solid 19mm blackbutt 

(WA sourced) on concrete slab, tiles in laundry and bathroom. 

Windows: The windows to the existing are original timber double hung sash windows with single clear 

glazing except in the front bedroom and from lounge room where windows were replaced with new 

sash frames and low e glazing. The windows (and large stacker door) to the extension are double 

glazed with powder coated and thermally improved aluminium frames. 

Active heating and cooling: 8.8 kW split system air-conditioner in the new living area/kitchen and 2.5 

kW split system in new bedroom. Ceiling fans to living area and bedrooms. Gas ducted heating ( 3 

zones: (a) lounge, (b)2 bedrooms and (c) office  in existing house installed in 2003 

Lighting:  The light fixtures to the original house are a mix of hanging pendants with bayonet fixings. 

The lights to the extension are track LEDs with combined light/fan/exhaust to main bathroom. 

Water Services: The hot water service is an instantaneous gas high flow unit with 2 wired temperature 

controllers located in the kitchen and bathroom. The main drinking water tap to kitchen sink has a 

water filter. 
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Fitments and Appliances: The kitchen and pantry cupboards are laminated melamine with modern 

composite stone to kitchen benchtops. 

 

Sustainable features 

We think the sustainable features are as follows: 

 Windows: Double Glazed and thermally improved framed windows and doors in new 
extension, low e glass replacement windows to existing 

 Energy Efficiency: Inverter type split system air-conditioners and ceiling fans in extension. 

 Reusing materials (embodied energy and carbon): retained 80 sqm of floor area of existing 
house with embodied energy and materials. Ceiling Insulation to existing house. 

 Flooring: sustainable solid timber (Blackbutt) over thermally insulating concrete slab. 

 Solar: 1.5 kW PV system installed on existing house in 2011 to optimal north orientation 
(12,750 KWh produced to date). 

 

Key Learnings 

We are pleased with the major design and the level of amenity of the new part now that we are living 

in the house. Alison particularly likes the double glazing. It is great when it’s windy or when we have 

noisy neighbours. It also keeps cooler and warmer longer. She likes having the remote control internal 

blinds in the extension. The bigger kitchen, more cupboard space and Walk in pantry are all great and 

we have an inside laundry! 

I like that we can see outside from the living space and the kitchen, this is important for amenity and 

also for keeping our child connected and interested in what is outdoors. We are now more likely to 

invite guests over. Visitors comment about the space and also the kitchen. 

A major downside is that we have not addressed the comfort and energy efficiency aspect of the 

existing house. The thermal mass of the old house is difficult to manage in summer.  

If we had our time again, we would select a different builder. We would also like to include the 

following:  

 ducted air-conditioning in the old part of the house;  

 no step down into the shower; and  

 the kitchen bench to be one cabinet longer.  

We are seriously considering installing a ducted cooling system in the existing house to improve 

comfort levels. We are investigating whether we can convert our existing ducted gas heating system 

to also cool. 
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Suburban Solar Straw Bale Home and Office 

 

Cathryn Hamilton 

 

Finn and Chantel have a young family of 3 children. Finn also runs an online solar business from home. 

Their house is a straw bale house at South Brighton. It was open for Sustainable House Day in 2015 

and attracted many visitors.  

Finn agreed to be interviewed for this Chapter of the book. The interview took place on 14 July 2015 at 

the house, which is also Finn’s office for his business. 

 

Introduction  

In 2011, Finn and Chantel started seriously thinking about a house of their own. Finn liked the idea of 

a straw bale house after seeing one on Sustainable House Day. He explains his philosophy of 

sustainability as ‘Do it right for the long term and put thought into it. I hate waste and efficiency makes 

sense….even if it costs a bit more.’ Finn is an engineer so he is quite pragmatic and practical. The family 

is physically active and only have one car, preferring to walk and cycle.  

In the pre-planning phase, Chantel started to compile a book of ideas for the house. Finn described 

the book as ‘Houses we liked, styles we liked. Lots of pictures of finished houses. We sketched out 

what we wanted.’ They wanted two storeys and wanted a house that would be better with age. Finn 

said it had to be a ‘good quality house.’ It was also important to have a garage door able to easily get 

bikes in and out. Other necessary features included a Sauna and an overhang at the back. 

 

Finding the land 

They were renting a house in the street and liked the location. Having already started discussions with 

the architect, when they saw that the property across the road was for sale, they sought the architect’s 

opinion on its suitability.  The architect looked at aspects of orientation and the size and shape of the 

block and its ability to fit the style of house desired by Finn and Chantel. They purchased the land took 

in late 2011.  

While the planning and detailed design took place, Finn used the existing house as his office for his 

business. He said the house was cold and dark inside. 
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The Planning Phase 

Part of the process of designing a straw bale house was searching the internet for builders. From 

identifying a builder they located an architect who then explained the process to them and the 

features that were important to consider such as passive cooling and glazing.   

The planning process spanned 12 months. Finn stated that he was never frustrated and had no 

negative feelings during that phase. Finn modelled the house in 3D in Sketch-up which helped Chantel 

to visualise some of the features.   

They gained approval from council ‘almost straight away - I couldn’t believe it’, said Finn. They had 

gone to speak to the council first about building a straw bale house, and there were no problems 

provided all the stability issues were resolved. One thing that Finn explained the Council was worried 

about was the white roof – and they needed to check glare from the street. Finn described them as 

quite a conservative council. However, the engineer had previous experience with straw bale homes. 

Finn described the benefits of engaging an experienced architect on a full service contract. He said, ‘A 

good architect is free. They will save you that money throughout the build.’  

While interested in sustainability, Finn was not so committed to a 9-star energy rated house, and was 

content to reach 6 stars. He explained that the energy rating was penalised through having a second 

storey.  

 

The build process 

The building process commenced at Christmas 2012 and was completed in September 2013. Again 

Finn stated that the build process was not at all stressful. The architect was the project manager and 

was experienced, as was the builder who they sourced through a straw bale association. See Figure 1 

for an image of the house from the street and Figures 2 and 3 for images during construction. 

The architect was able to reuse some materials from the previous house, and sourced other recycled 

materials for some key features of the house, including the wooden column in the entrance. 

Finn found some ceiling fans which resembled aeroplane propellers and add character. He also 

provided the sauna, the solar hot water and photovoltaic systems and ensured that the house was 

Gigabit Ethernet enabled. 
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Figure 1. The front of the finished house after all landscaping  

(Source: image provided by Finn, May 2017) 

 

 

                                       

Figure 2. The structure prior to external cladding        Figure 3. Rendering the internal straw bale walls 

(Source: Images provided by Finn, May 2017) 

 

Quality, Safety and Insurance 

One issue mentioned by Finn was that there are only a few insurance companies that will insure a 

straw bale house. They used an insurance broker to help them source insurance. 

While quality and safety were not specifically mentioned, Finn said there was a gap under the outer 

door of his office (easily fixed) and that it could be ‘chilly’ at times, although once warmed up with the 

single wood burner, the house would stay warm well into the next morning with no extra heating. 
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House Specifications: 

Area: 600 sqm allotment; house is 200 sqm living plus garage. 

The house has four bedrooms, all upstairs and two bathrooms plus a Sauna. The structure is timber 

framed with a concrete slab. 

 

Sustainable Features: 

 Insulation from the straw bales 

 Thermal mass including concrete slab and brick walls.  

 All rooms can be closed off to keep the heat (or cool) in. 

 6 kW micro-inverter solar PV system 

 Cooling: passive - only ceiling fans 

 Heating: small wood-burner 

 Ventilation: high level louvres for cross ventilation 

 Water heating: Flat plate solar hot water system with gas back up. 

 Windows: Double glazed low –e glass 

 Water Harvesting: 15,000L water tanks – for garden use only.  

 Lighting: LED throughout 

 Gardens and Landscaping: Simon at Botanic Gardens helped in selection of plants and design. 
Neighbour was landscape gardener. Grapevines at the back kept (See Figure 4 which show the 
grapevines present during construction 

 Transport: Location is really important – walk everywhere, to school, shop, library, train 
station. On bike trail. 

 

 

Figure 4. The rear of the house during construction  

(Source: image provided by Finn, May 2017) 
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What were the learnings? 

Finn and Chantel like that the house is well organised, in terms of shelves and space. They designed 

the house around how they live. The atmosphere is calming particularly as a conscious decision was 

made to put the TV upstairs. The house is stable thermally and acoustically. Chantel says her favourite 

thing about the house is waking up to a warm house in winter. While the house is warm in winter, it 

is cool in summer.  

They have found that their energy bills are low. However, Finn then said if he had his time again, he 

would put in an air conditioner for the ‘insane heatwaves’. They have found that the upstairs gets hot 

due to lower thermal mass which in heatwaves can get uncomfortable.  Downstairs stays comfortable 

as long as the heatwave is not more than 3 days long! He said they should not have been so anti-air-

conditioner during the design.  

Finn also said he would not connect gas again, although he likes gas for cooking. He would still have 

solar hot water but would use a heat pump not gas boost. He would also integrate grey water reuse. 

Finn said they did not think the water aspect through deeply, particularly the water requirement for 

the garden. 

While the location is great and the house is great, with Gigabit enabled wiring, Finn lamented that 

they did not yet have NBN available in the area. 

Visitors comment on the look of the place, the garden at the front, and they want to have a look inside. 

Once inside they comment on how cool the house is! From personal experience it is a ‘cool’ house in 

more ways than one! 



Planning, Building and Living the Dream                                                         edited by Cathryn Hamilton October  2018 

 

111 

 

Designed for Cooling – how research informed my decisions  

 

Martin Belusko 

 

Introduction 

When it came to building my own home, the approach taken applied the accumulated knowledge of 

over 20 years of research in the low energy building space.  This experience gave me a good 

background of sustainable design and technology options which have been technically proven, but 

also an understanding of the capabilities and limitations of the building/supplier sector.  Therefore the 

philosophy taken, involved balancing these two factors.  Although my focus was on energy I also 

looked at water, while largely ignoring other areas of sustainability. 

Regarding energy, the technical sustainable design philosophy involved taking my best guess of what 

houses should be doing in a renewable energy based electricity grid in the future.  Having worked with 

and provided inputs on domestic energy regulations, and understanding their limitations, I somewhat 

side stepped the official rating of technologies and systems, and relied on the background research 

into these regulations as well as international best practice approaches. 

My partner and I built on an existing block of land we had previous subdivided.  Being a long but 

narrow block, 45 m deep x 8 m wide, our design options were limited.  My partner and I developed 

our floor plan working with existing floor plans from builders.  When we started in 2012, floor plans 

from builders were flexible and it was possible to re arrange room locations and window sizes.  This 

was a contrast to earlier years, before the minimum 6 star energy design requirement came into 

effect, where floor plans where fixed.  We had the advantage of not being in a rush and therefore took 

2 years to develop our floor plan and identify a suitable builder, who proved effective and delivered 

beyond our expectations.   

 

Design phase 

From my own research it was clear that with the onset of climate change, that a design approach 

focusing on cooling rather than heating was critical in a climate such as Adelaide.  Therefore light 

coloured roofing/wall was applied together with bubble reflective foil insulation in the roof space.  The 

roof/eave design and window sizes was specified to prevent summer direct sunlight.   
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Contrary to a lot of building designs and builder suggestions we kept our window areas to a minimum.  

Being aware of our block and boundary proximity, having a large window facing a fence seemed 

pointless.  The windows we used were the PVC tilt and turn type that is typically found in Europe (see 

Figure 1).  I particularly wanted these windows as they provide secure ventilation and are very 

versatile.  I am also aware of the very strict testing regime these windows undergo in the EU.  This was 

one of my non-negotiable positions.  We went through many builders before we found one willing to 

allow them in the build.  We had surprising discussions with builders where I would contact their 

preferred window supplier who was willing to source the windows I wanted, but the builder was still 

unwilling to proceed even though we were prepared to pay the costs.  In the end, my chosen builder 

was happy to allow the selected specialist window manufacturer to supply and install the windows.  

As a result we also used the same technology for all external doors.  This had the advantage of 

providing for a well-sealed home. 

 

 

Figure 1. PVC framed tilt and turn double glazed window and door. 

(Photograph: M Belusko) 

 



Planning, Building and Living the Dream                                                         edited by Cathryn Hamilton October  2018 

 

113 

 

Australian building regulations generally ignore thermal bridging through insulation.  Furthermore 

unlike in the EU and US there is no quality control of insulating performance of insulation systems in 

walls and roofs.  My selection of insulation systems was based on the best compromise I could achieve.  

For wall systems I used timber brick veneer system with external aerated concrete panels.  This system 

is now common and minimises air flow in the insulation cavity and the aerated concrete acts as a 

thermal break.   

Although timber walls with batt insulation can perform well, my research had shown that roof batt 

insulation can perform poorly in Australian ceilings.  The use of roof batt insulation was my most 

frustrating compromise as I knew that there are better systems around which provide a continuous 

layer of insulation such as using foam based insulated panels.  Insulation in roofs can be compromised 

by all the gaps that are created by timber frame, plumbing, wiring, light fixtures and other 

penetrations.  This represents a major flaw in building practices, as it essentially can half the insulating 

performance of the roof, undermining what is essentially an effective insulating product.  To support 

the roof insulation system I avoided LED downlights which require gaps in the insulation but used 

ceiling mounted fittings and applied LED bulbs. However my choice was mitigated by the use of the 

bubble foil, which is very effective in summer (see Figure 2). 

 

 

Figure 2. Ceiling cavity showing batt insulation and bubble foil insulation under the roof. 

(Photograph: M Belusko) 
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With increased renewable electricity there is a greater need and opportunity for energy storage.  

Unfortunately most of the attention on energy storage relates to battery storage, whereas thermal 

storage has significant opportunity for storing renewable electricity.  My previous research involved 

developing a solar heating technology which stored heat in special materials called phase change 

materials (PCMs).  Today an effective solar heating technology is to use underfloor heating powered 

by a heat pump, which can have its electricity usage offset with solar PV.  Heat pumps coupled to 

underfloor systems, work essentially like a reverse cycle air conditioner, except water is piped through 

a hydronic pipe network embedded in the concrete floor of the house providing heating (see Figure 

3).  With this arrangement, particularly in a dry place like Adelaide, it is also possible to provide 

underfloor cooling by chilling the water using the heat pump.  As a result the floor acts as a thermal 

battery which can be charged during the day when solar PV is generating electricity for both cooling 

and heating.   

Underfloor cooling is not as powerful as heating and therefore it was important to design the house 

to keep the cooling requirements low.  Fans are very effective with this technology, however, my 

partner did not want them.  To provide supplement cooling, I did include a ducted system connected 

to the heat pump by a chilled water radiator which would provide cool air.  From my previous research 

I was aware that ducting systems can leak if installed incorrectly and the insulating performance can 

be lower than expected.  Therefore I only used ducting from a reliable supplier which used fibreglass 

insulation. 

A regulatory failure for underfloor systems is that the building code requires edge insulation on the 

building slab to minimise heat transfer.  However in SA, the slab edge must be open to daylight to 

prevent termites from entering the house.  As a result the edge insulation is below ground but not 

above, and this will result in some energy inefficiency.  This was considered an acceptable loss given 

the energy source is from renewable energy. 

With heat pump hot water technology being the most efficient form of heating, and electric cooking 

being as energy intensive as gas cooking, it’s becoming apparent that gas is becoming a less viable 

source of energy for households.  I decided not to connect to a gas supply.  The saving of this cost, and 

the subsequent saving of any annual gas supply charge more than offset my cost increases in going to 

heat pump hot water and electric cooking.  I selected the most efficient hot water heat pump available 

in Australia (see Figure 4).   
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Figure 3. Heat pump used to provide chilled and heated water for underfloor heating and cooling. 

(Photograph: M Belusko) 

 

 

Figure 4. Hot water heat pump with storage tank. 

(Photograph: M Belusko) 
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We also chose an induction cooktop and a steam oven.  Australian sold appliances are energy rated 

based on the Minimum Energy Performance standard or MEPS.  All the appliances we chose were high 

star rated appliances from the EU, however, I also investigated their EU rating which has a tougher 

requirement than in Australia.  I was surprised that now it is possible to get clothes dryers that use 

heat pump technology that can use less energy than a fridge.  A dryer was something both my partner 

and I greatly valued given our busy lives. 

With a high water usage family, I decided to install 10,000L in-ground plastic tanks.  This proved very 

space efficient, maximising the value of any excavation costs, installed under the back lawn.  I had 

previously trialled plumbing the entire house off rain water and therefore applied it in this house.  This 

process involves installing an automatic switching process which would provide rainwater when the 

tank is sufficiently full, connected to an energy efficient variable speed pump.  Providing rainwater to 

the whole house is beneficial for appliances, and maximises rainwater use.  Although the water was 

filtered, drinking water in the kitchen was permanently connected to mains water supply, eliminating 

any risk of contamination.   

 

Approval / Selections / Construction phase 

My selected builder proved to be excellent.  I used a small builder who has many years of experience 

with custom homes. They were understanding, flexible and provided good workmanship.  What was 

surprising was their limited knowledge of new energy efficiency options.  In hindsight this was not 

unexpected given how much information builders today have to cover.  What was positive about 

introducing new technology and suppliers was that they were able to recommend/suggest these 

options to future customers.  

Overall, the approval, selection and construction phase with the builder went relatively smooth.  I 

have to attribute this to the effectiveness, efficiency and good management of the builder.    Having a 

service orientated attitude, the builder would take the approach of trying to meet the customer 

requirements.  Our role as home owners was simply to prearrange specifications and establish 

communication with component suppliers with the builder.  Ultimately, this had limited impact on the 

cost of the building relative to other quotes from other builders, as the building approach was 

fundamentally flexible. 

With a basic floor plan and house design, the builder provided an architect to finalise the design at 

low cost.  This proved an effective means to utilise the specialist skills of the architect to finalise details 

and any weaknesses in the design layout associated with the restriction of the block.  The approval 

process was straightforward due to the architect and builder focusing on those issues that council 



Planning, Building and Living the Dream                                                         edited by Cathryn Hamilton October  2018 

 

117 

 

were most concerned with.  A critical element was providing for a minimum outdoor living area.  See 

Figure 5 for the floor plan. The house’s main living floor area is approximately 165 sqm. 

 

 

Figure 5. Floor Plan. 

(Image provided by: M Belusko) 

 

The NatHERS star rating assessment was conducted by the builder’s preferred contractor.  It might be 

surprising to read that I did not see the assessment and to this day do not know what the star rating 

of our home is.  Although confident the rating is high, from my own research I was comfortable in the 

decisions made about the design, but also view that differences in star ratings above 8 stars can be 

somewhat meaningless.  Details of actual performance of building components and the actual quality 

of the installation become dominant factors for low energy homes, which are currently not captured 

in the star rating assessment.  For example, thermal bridging and air gaps around insulation, actual 

leakage of air through house openings, how the building is actually occupied, the level of internal 

heating from appliances, and so on, are not well captured.  However, I wish to stress that as a 

researcher in the area, I strongly support the star rating program and that the software used is of a 

high standard by international standards and is very effective at delivering dramatically improved 

buildings relative to those built before the program was introduced.  My own research work has shown 

this outcome (O’Leary, Whaley, Belusko & Bruno, 2016). 

The construction process went pleasantly smooth.  The builder was not fussed about details which 

could be easily overcome.  For example, location of power points were nominally specified for the 

quotation, however were respecified once the timber frame was up.  This simply involved us and the 

electrician physically marking were we wanted them.  Furthermore, if we needed an additional power 

point or one shifted, so long as it was reasonable, this request was immediately implemented.  Since 

the builder had their own dedicated contractors it was relatively straightforward to achieve, what 

amounted to, relatively minor changes.  All cost increases were on a per unit or hourly basis, involving 
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no penalty cost.  This dramatically reduced stress and enabled us as home owners to focus on 

selections more efficiently.  Other examples include upgrading of fibreglass insulation to higher R 

value products, changing external doors to glazed PVC doors provided by the window provider, and 

relocating tap outlets. 

The selection process for tiling and kitchen proved very efficient.  This process essentially is outsourced 

by the builder, and the companies that provide these products have their own qualified interior 

designers with support software.  The cost of this professional service is built into the price of the final 

product.  It became very apparent that this service could also be outsourced for sustainable design of 

a home.  When I consider the number of visits and time spent with these interior designers and the 

genuine value that this process delivered, I reflected on the fact that it would be ideal if we could have 

done this with sustainable design.  This process would have given us a chance to choose window 

types/areas, discuss insulation choices, appliance types, and water saving options far more easily.  

Furthermore if the star rating process was integrated into this process it would become a real service 

to us.  As it was, the star rating was done behind closed doors and viewed as a compliance issue.   

With the construction process I was heavily involved, visiting once a day.  My role was to ensure that 

the specification and scheduling of the different features I was including were integrated as smoothly 

as possible.  This included the provision of the reflective foil which I purchased from interstate, 

underfloor heating and cooling with ducted system, double glazed PVC windows and doors, self-

sealing fan extraction systems, home automation, heat pump water heater and underground 

rainwater tank with pump.  

During construction only a couple of surprises had occurred in relation to energy which I could not 

address.  Firstly, I had specified too thin internal wall insulation, which had a high R rating but which 

likely would sag with time and it was unreasonable to change after install.  Secondly, I had to use LEDs 

in the showers and therefore this area in the ceiling is uninsulated and I couldn’t locate a suitable 

cover in time.  However, generally the construction phase went as expected, which was a pleasant 

surprise. 

During and after construction I had considered conducting independent quality control testing such 

as blower door test and a thermographic study consistent with practices in some other countries.  

However I decided not to for the simple reason that beyond my own inspections there was little I 

could ameliorate should I find an issue.  Furthermore, I was reluctant to impose this onto the builder, 

given how much they had adapted to my requests.  It was clear to me that an independent process 

for assessing the energy requirements of a constructed home would prove very valuable to both 

builders and home owners.  Considering the construction costs, it seems laughable that there is no 
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regulated or industry practice in place to quality control the energy performance of the building.  This 

contrasts with the star rating of appliances or vehicle fuel emissions which is subject to regular 

independent audits.  Furthermore, the energy performance of commercial buildings is also reassessed 

after a period of measurement. 

 

Occupancy phase 

Having lived in the house now for 2 years, overall our experience with the choices made related to 

sustainable design have been positive.  Over that time we had between 4 and 8 people living in the 

house, including young children, as we had family staying with us.  Normally the house is empty during 

the day as my partner and I both work and our children attend school. 

During spring and autumn no heating or cooling was needed.  What was also noticed was how the 

house no longer had uncomfortable areas irrespective of the time of year.  The tilt and turn windows 

proved fantastic for secure night and day ventilation.  Furthermore, what didn’t occur to us was the 

ability of these windows to deliver high levels of acoustic insulation from neighbours.  This would have 

justified the cost in itself. 

In terms of energy efficiency, Table 1 provides an overview of the estimated energy consumption of 

different appliances, based on measurements and analysis.  Overall, I was happy with the energy used 

by appliances.  The dryer was used every 2nd day, and to my surprise used less energy than the 

fridge/freezer. I was pleasantly surprised that given we are not frugal hot water users, we never ran 

out of hot water, which is always a concern with a tank based system.   

As expected, the dominant energy used was the underfloor system for heating and cooling.  The 

system is not connected to any off peak tariff, but was operated energy efficiently.  In using the system 

I generally heated/cooled the whole house, and wasn’t frugal.  I was surprised that during the summer 

I was able to achieve essentially all my cooling using underfloor cooling to the point that I found I 

didn’t need the separate ducting system except during humid periods for less than 12 hours in the 

year.  However I occasionally would experience water condensation on the floor which was rare and 

a nuisance rather than a problem.  Also you could sense the stratification with your lower body cold 

and your upper body warm.  Both these issues could easily be overcome with fans.  I plan to overcome 

these issues with using the fan in the ducting system to circulate the air.  Underfloor heating was very 

comfortable throughout winter, particularly as it avoided that morning chill and there were no drafts 

in the house, meaning you could be anywhere in the house which is critical in a tightly confined house 

design. 
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Table 1. Summary of energy usage of the house (provided by: M Belusko) 

Service Annual 
Estimated 

kWhrs 

Proportion of 
Total Used 

hot water 1439 19.5% 

washing machine 138 1.9% 

dishwasher 177 2.4% 

heat pump dryer 452 6.1% 

fridge/freezer 589 8.0% 

Cooking/lighting/water pumping/electronic devices and all 
other appliances 

1884 25.5% 

Cooling from Underfloor 645 8.7% 

Heating from Underfloor 2060 27.9% 

Total electricity used 7384 
 

Total electricity imported after solar PV 4031 
 

Self consumed solar PV 3353 45% 

 

I had 10 kW of solar PV installed (see Figure 6) and operated the underfloor system to charge during 

the day.  Figure 7 shows the electricity data for a typical sunny summer and winter day as well as a 

cloudy winter day, as provided by the solar PV monitoring system.  It shows solar PV electricity 

production and consumption, exported and imported electricity.  Overall, the data shows how the 

floor is being ‘charged’ by the solar PV system in winter and in summer.  The advantage of the solar 

PV is that even on cloudy days such as in winter, whatever small amounts of electricity that is being 

generated, will still offset the electricity usage of the heat pump.  With this approach I always achieved 

a comfortable home throughout the evening and night. The most commented feature of the house 

was how comfortable it was during hot or cold weather.   

Table 1 also shows the imported electricity before and after the solar PV was installed.  Approximately 

45% of the electricity used by the house was from the solar PV system, the vast majority of which was 

used by the underfloor system.  Overall, I was happy with how the system performed, and in essence 

I was able to implement the ‘solar heating system’ that I had researched during my PhD.  Interestingly 

the amount of energy used for cooling is very small compared to heating, and shows that the house 

design effectively minimised cooling requirements. 
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Figure 6. The roof of the house showing the Solar PV installation. 

(Photograph: M Belusko) 

 

 

     

Figure 7. Output from monitoring data for sunny and cloudy winter day, and sunny summer day.  

Note: Light blue reflects total solar PV generated kWh of electricity, dark blue exported to the grid, light orange used 

electricity and dark orange imported electricity from the grid. (Image provided by: M Belusko) 

 

In terms of cost increase, the combined additional cost of the insulation, double glazed windows, 

underfloor system (excluding the ducted component, as this has proved redundant) and the solar PV 

was in total $35,000.  The additional cost for the rainwater system was less than $5,000, while 

appliance cost increase was around $10,000.  At an overall cost increase of $50,000 over what we 
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could have purchased for the home, this is considerably less than the additional costs associated with 

decisions related to the kitchen, tiling, bathroom ware and other features in the home.  Ultimately, 

choices were made based on preferences within a budget rather than rational economic decisions.  In 

this context reducing energy efficiency measures in a home to merely economic value is rather absurd.  

After all what is the payback period of not having your neighbour hearing your private conversations, 

coming home to a comfortable house after being in freezing or extremely hot weather, or not worrying 

about using too much hot water is about as redundant as asking what is the payback period of a granite 

kitchen top bench.  Overall, not enough attention is placed on the comfort benefits of energy 

efficiency which is ultimately how you experience your home. 

 

Conclusions 

Fundamentally designing and constructing a home using sustainable energy principles should not be 

difficult.  Unfortunately, energy efficient or sustainable design is treated like a burden by many in the 

industry rather than something to add value to the customer.  Although the approach we have taken 

involve a nuanced approach to energy efficient regulations, the many energy efficiency regulations 

provide an effective guide to good decision making.  I would recommend searching for some 

sustainability advice from a source independent of the builder who could provide support during the 

building process. I would also recommend working with a flexible builder who just wants to build what 

you want rather than what is easy for them.  Ultimately, applying sustainable design features into a 

building is fundamentally about making comfortable living in your home important to you.   
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A Tale of Two Houses – lessons learned 

 

Andrew Tidswell 

 

In the Beginning 

In the early 1970’s the OPEC oil producing countries proclaimed an oil embargo on the western world 

which resulted in shortages of petroleum products.  This became known as the ‘oil crisis’ and raised a 

lot of issues around energy conservation specifically and resource depletion generally.    It spawned a 

new environmental movement which I enthusiastically became part of.   It was the time when I had 

just graduated as an architect and took a particular interest in the environmentally responsible design 

and operation of buildings.  

Most people don’t have the opportunity to design their own house.  I have been fortunate to have 

done it twice and learned a lot of lessons along the way.   These lessons are also applicable to anyone 

buying a new or existing house and in renovating an existing house.  They are listed in chronological 

order as they have progressively resonated with my increasing understanding of the issues around 

house design. 

Our actual first house was a run-down cottage that we renovated over a number of years, learning a 

lot of practical building skills and developing an understanding of how we liked to live and how a house 

responded to our lifestyle and vice versa. 

 

The First House 

Having finished the restoration of the small cottage I was keen to explore the design of a new house 

putting my developing design skills to work.    As a young architect I was full of enthusiasm and a great 

deal of naivety about my ability to design a house for my wife, one young child by then and myself.    

We found a block of land in an outer suburb that was affordable and some twenty planning options 

later settled on a final design.    

This was 1977 and environmental house design was a developing skill in the industry.   I was on a quick 

learning curve about good environmental design.  I incorporated some good passive design principles, 

such as windows mostly well shaded from the summer sun, adequate insulation in the ceiling and a 

solar hot water service on the roof.   Over subsequent years I discovered there was much more I could 

have done.   
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Lesson 1:        A little bit of knowledge doesn’t necessarily lead to the best decisions.  (To be fair I was 

relatively young and naïve). 

I was shocked at the quotes provided by builders to construct it. 

Lesson 2: Any purpose designed house is going to be more expensive to build than a standard 

one from a builder’s catalogue. 

Back to the drawing board, I reduced it in size and complexity as well as paring back what we wanted 

a builder to provide to generally a basic shell of a building.   This time the quotes came in about the 

same as a basic project house but left me with a lot of finishing work to do, including internal doors, 

joinery cupboards, some ceilings, partition walls and floor coverings.   These were things I was 

confident in doing and were completed over many years as time and finances permitted. 

The house was some 240 square metres of internal space spread over two and a half levels to take 

advantage of the sloping block of land.   Upstairs included one large open space which subsequently 

was subdivided into two bedrooms and a passage as our final family size became settled at three 

children. 

Lesson 3: Building the shell of a house and progressively finishing the inside can be more efficient 

and cost effective than building small and adding on later.  It also allows the layout to be completed 

as circumstances change.  It also means a lot of things appear unfinished for a long time, but this is 

not uncommon for the homes of architects and builders. 

While lesson 3 allowed us to grow into the larger shell of a house it took a long time to finish some 

things including putting a ceiling in the laundry which was only done after 30 years when it was time 

to sell the house. 

Lesson 4: When you have a young family and a full time job it is hard to make the time to 

undertake major building work.  Sometimes nearly finishing things can be accepted as good enough. 

The house proved to be comfortable and adaptable for a growing family.   Some rooms changed 

function several times as our lifestyles and needs evolved.   The original dining room became a music 

room then an office (when computers appeared).   The dining room moved into one end of the living 

room.   A spare room became the preferred bedroom of the children (it was well away from the rest 

of the bedrooms) as in turn they wanted more independence. 

Lesson 5: Consider how a house could be adapted over time to meet changing needs. 

Over the thirty-three years we lived in this house I learned and understood much more about good 

environmental building design. 
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The Second House 

After our three children had left home it seemed like a good time to scale down to a smaller block of 

land and house.   I was keen to design another house incorporating my accumulated knowledge about 

good environmental design, so we embarked on another house project.   We found a smaller block of 

land (a subdivided large block) closer to shops and public transport.    We had visited lots of homes 

showcased at Sustainable House Day over the years and I was confident that I could do something 

that demonstrated current best practice.   I had also explored good green building design in my career 

of designing school buildings and developing appropriate guidelines for such buildings. 

I commenced the design process again, this time with a somewhat different brief of requirements.   

This was to be a home for our retirement, all on one level, centred on a living/dining area, having close 

indoor/outdoor relationships, based on good environmental design principles, minimising energy and 

water consumption and within our budget.   

Juggling lifestyle requirements with environmental imperatives, location constraints and a budget is 

not easy but working through the issues systematically is an important discipline to achieve a 

satisfactory outcome.   I was determined that we were going to live in a house that would be physically 

and emotionally comfortable as a minimum and uplifting as an aspiration. 

Lesson 6: Consider the design of a house from the big picture first then down to the details.   

Work from first principles based on lifestyle needs through basic planning of relationships between 

functional areas, then consider the design and details once the main needs have been settled. 

The house was going to use space efficiently, with no unnecessary rooms that marketers of project 

houses try to convince us are essential; such as a home theatre room!  New Australian houses are 

currently the largest in the developed world.   This house has some 150 square metres of internal 

living space and still provides a master suite, spare bedroom, two offices and large open plan living 

/dining area.  In hindsight it could have been even more compact. 

Lesson 7:  With careful planning it is possible to live comfortably in a relatively small house. 

Quality of space and finishes was more important than quantity of area.    

I was fortunate in knowing another architect who was experienced in the design of environmentally 

responsible houses.   He challenged me when I was ready to compromise between what I wanted to 

achieve and what I thought was possible.   I undertook the basic planning, design, selection of 

materials and finishes while he provided expert input into the details and did the working drawings.  

In due course we achieved a result that satisfied our requirements.   
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Lesson 8: There are many ways to resolve challenges.   Spend time working through options and 

ask experienced people for their advice. 

My wife had some specific non-negotiable requirements regarding planning and relationships of 

spaces that needed a lot of exploration and discussion before we finalised the plans.  The process took 

some considerable time as we had a lot of things to consider, but remained focussed because we knew 

the sort of home we wanted.  

Lesson 9: Spend time looking through display homes to get an idea of how big room dimension 

are in reality, how floor plan layouts work, door and window placements, furniture layouts, etc.   Look 

for the things that work well and also those that don’t from your perspective.  

This time the house was going to be of a much simpler design, hopefully leading to it being economical.  

Also this time I was determined to have it finished by the builder – I had no desire to spend the next 

twenty or more years completing the house.  We obtained quotes from several builders and again I 

was surprised at how much more expensive it was than I was hoping.  We selected the cheapest price 

which was also from a builder who was familiar with environmental design and detailing having built 

several houses at the Beyond development at Victor Harbor. 

Lesson 10: (The same as lesson 2) - any purpose designed house is going to be more expensive to 

build than a standard one from a builder’s catalogue. 

Fortunately the new house was close to our existing house which made it possible to visit the site 

regularly.   The builder while initially reluctant to let me visit too often, appreciated that I could be a 

help and not a hindrance in the construction process.   Together we were able to resolve a number of 

site issues that inevitably arise on building projects.   We negotiated on some issues and kept within 

the contracted price with only a few variations. 

Lesson 11: Having a positive relationship with the builder is invaluable in managing the price and 

quality and of course selecting a good builder in the first place is important. 

 

Environmental Design 

Most builders’ so-called housing ‘styles’ are mere cosmetic variations on the same basic plans.   Most 

are not suited to Adelaide’s climate which is why they have no eaves, with big windows bearing the 

full brunt of summer sun and dark roofs; all requiring serious air conditioning to provide reasonable 

internal comfort conditions. 

Our house design achieved a seven-star energy rating under the First Rate tool and the local Council 

approved the project first time, although the process still seemed laboriously slow. 
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Lesson 12: It is possible to have a house that by careful site planning and building orientation, 

design layout and material selection provides internal comfort conditions requiring minimal 

intervention from artificial heating and cooling.   Such houses are nicer to live in and cost much less to 

run.   If only the building industry took these seriously everyone could be living in such houses. 

The environmental principles and details incorporated in the design for the house include the 

following: 

 Passive design principles 

These are principles that take note of the local climatic conditions to maximise human comfort while 

minimising the need for additional heating and cooling. 

Adelaide is classed as having a ‘mild temperate’ climate, the characteristics of which are warm to hot 

summers with little rain and low humidity and cool to cold winters when most of the annual rain 

occurs.  Spring and autumn are considered the ideal weather for human comfort.   While Adelaide 

does not get as hot or cold as some places, having relatively hot summers and relatively cold winters 

does pose some challenges for building design to cope with both extremes. 

The house is some 24metres long in an east-west direction and 8metres wide, with all the living areas, 

bedrooms and work areas on the north side with large windows.   This maximises natural daylight, 

winter sun and ventilation for these areas.   It also minimises east and west wall exposure to hot 

summer sun in the early morning and late afternoon. 

Eaves overhangs are designed to ensure winter sun (when it is lower in the northern sky) can penetrate 

the windows providing warmth, but keeping out the hot summer sun. 

Small windows are provided on the south side to provide daylight and ventilation for the service areas 

(bathrooms, toilet, laundry and garage). 

 

 Materials  

Some materials were chosen for their low environmental impact and performance such as timber, 

rammed earth walls, Hebel panel, bamboo floor finish and insulation. Some were chosen for their long 

life and low maintenance such as aluminium window frames and ceramic tiles. Window sizes and 

locations were carefully designed to maximise daylight.   They are double glazed with opening sashes 

to get appropriate natural ventilation. 
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The roof is metal deck sheeting, light in colour to reflect summer heat.  Similarly the walls are light in 

colour where they are exposed to the sun.   This reduces the pressure on the insulation to provide the 

only barrier to summer heat penetration. 

Compromises were inevitable due to cost, material availability, time and construction industry 

knowledge. It was never intended that this house would be an experimental ‘grand design’ project.  

The intention was to demonstrate good environmental design and construction practice using readily 

available techniques and materials to provide a house that would be comfortable with minimum 

energy and water use. 

 

 Lighting 

Compact fluorescent and LED globes have been used throughout to minimise energy consumption.  

Roof skylights have been incorporated to bring daylight into dark areas. 

 

 Heating, cooling & ventilation 

No artificial heating or cooling was installed.   Ceiling circulating fans along with the high levels of 

insulation (including double glazing to the windows) has enabled comfort conditions to be maintained 

in hot weather.  At no time has the temperature inside the house exceeded 290C.   

While the passive design features of thermal mass, good insulation and winter sun through the 

windows have moderated the winter temperature in the living area it did get cold at night during the 

first winter and a radiant panel heater was used to provide some heating. This was found to be 

inadequate to keep comfortably warm so a combustion stove was installed which has worked well. 

I am now considering some form of solar air heating to provide additional simple natural heating. 

 

 Water 

We installed two rainwater tanks with a total capacity of 40,000 litres, plumbed into the house.  It has 

supplied all our water needs for the five years we have lived here.   We have used mains water on only 

a few occasions in the height of summer to give the garden a deep soak.   The garden consists primarily 

of Australian native plants that suit the climate and survive on natural rainfall once established.  We 

do grow vegetables that are generally gravity fed with water from another tank connected to a shed 

in the back yard. 
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Realistically it is not cost effective in suburbia to rely just on rain water, given the initial infrastructure 

costs and the relatively low cost of mains water.  We chose to do it because we prefer rain water to 

tap water and to see how successfully we could manage our water use. 

Lesson 13: It is possible to run a house and a productive garden on rain water collected from the 

house roof. 

 

 Technologies 

It is possible to have a house that is self-sufficient in energy and water but if it incorporates extensive 

amounts of sophisticated technologies that required large quantities of resources and energy to 

manufacture and operate then one must question the overall environmental impact. 

It requires judgement between equipment (and its cost) and benefit.  These things are changing 

rapidly especially with the availability of things like battery storage technologies. 

We chose to include a solar hot water service and a 1.7kW solar photovoltaic system.   The north 

facing roof received a lot of shade from trees on a neighbouring property in winter, so we selected a 

relatively small P/V system (fortunately under the original feed-in tariff) but with panels that would 

operate relatively efficiently in part shade. 

Subsequently our neighbour’s house on the north side was sold and the new owners removed all the 

trees allowing much more sun to reach our solar p/v panels in winter.  The downside has been that 

with less tree cover and shade, the summer temperatures on that side of the house are now higher. 

Lesson 14: Situations change.  What may seem to be expensive or inappropriate at one time could 

be cost effective and appropriate later. 

 

The Construction Process 

Significant savings in materials and waste can be achieved by careful design of buildings and 

management of the construction process. 

Some care was taken with the design to minimise the wastage of materials which reduced the extent 

of offcuts that ended up in the waste bin. Care was taken to minimise the amount of rubbish that went 

to landfill.  Only one waste bin left the site.    Timber and Hebel panel off-cuts were salvaged and used 

for other purposes. 

The site had a gentle slope and the house was located in the middle of the block which minimised the 

amount of excavation and filling required.   Sub-soil and top-soil was stockpiled and re-used on site.  
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Unfortunately some excavated material had to be removed as we ran out of room on site to store it. 

The sub-base material used under the building slab and driveway was recycled crushed brick and 

concrete rubble. 

 

The lived experience 

We moved into the house in February 2012 and set about landscaping and planting the outdoor 

spaces, which five years later is still a work in progress, but something we enjoy doing. 

For the first few years I monitored indoor and outdoor temperatures and electricity produced from 

the solar p/v system. The indoor temperature has never exceeded 290C and only reached that 

temperature on days of a prolonged heat wave where the outside temperature reached 400C.   

Fortunately our location in Blackwood does provide evening breezes that can offer some relief by 

judiciously opening windows to flush out hot air. In winter it has maintained a comfortable internal 

temperature (helped by the combustion stove) not getting below 140C on mornings where outside it 

has been near zero. 

Managing an environmentally responsive house has been compared with operating a sailing boat.   

You need to be aware of the weather conditions and prepared to adjust things to suit, to maximise 

the house performance and in consequence your comfort levels.  The principle is valid but in reality 

you don’t need to be constantly adjusting things in a house. It has made us much more aware of the 

outside weather, and how we relate to the conditions rather than use brute force (e.g. with air 

conditioning) to modify them.  For instance when the sun is shining in winter we open the blinds and 

curtains to take advantage of the warmth it provides.  We are much more conscious of our water and 

energy use and more disciplined in what we use and when. 

Final lesson: Talk to people who have gone through the same experience, visit lots of houses 

especially those open on Sustainable House Day each year, collect information, carefully consider your 

lifestyle needs, allow plenty of time to research ideas, talk to various experts, be prepared to change 

your mind as new information becomes available and have a realistic budget. 

Our house has successfully met its intention to demonstrate good environmental design and 

construction practice using known techniques and readily available materials to provide a home that 

is physically comfortable with minimum energy and water use.  It also provides emotional and social 

comfort for us and visitors. 

There are still things I would do slightly differently but we are not planning to build again anytime 

soon! 
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A piece of paradise in Blackwood  

 

Marianne and John  

 

Introduction 

The purchase of a sloping patch of remnant Grey Box Woodland in Blackwood was the start of our 

latest project in building ‘sustainable’ houses.  Previously, on the plains, we had caused a marvellous 

house to be built, designed by architect Max Pritchard.  It incorporated his amazing design flair to 

achieve light, ventilation and natural climate control, plus energy and water conservation principles 

as we understood them at the time, and also included the renovation of an old brick house on the 

allotment to improve its light, access and energy efficiency.  We bought the block at Blackwood with 

the intention to save the woodland from McMansions, and we originally embarked upon design of a 

small house to use occasionally while we worked in the woodland, with every intention of renting part 

of the house out to a lodger when it was completed. This chapter takes you through the changing 

fortunes both for us and for our builder that have meant this place is now our main home. 

 

Planning the house 

When we embarked on what you might call sustainable housing, I (Marianne) never thought of it in 

terms of sustainability.  I am uncomfortable with the word 'sustainability' as it has been bandied about 

and is used to cover everything including a multitude of sins.  My work in a biology department has 

exposed me to what should be meant by sustainable for earth systems.  I can't say that I have 

developed a philosophy of sustainability, which, for me, would need to be all-encompassing in 

political, economic, as well as environmental terms, and would be beyond my capacity to 'sustain'.  In 

terms of building houses, sustainability needs to consider CO2 emissions and global warming, 

conservation and reuse, and biological degradation.  We simply aimed to be as energy efficient as 

possible, and as water efficient as possible, within a limited budget.   It turned out to be most 

interesting and quite difficult.  The whole business of building or renovating a house, when you are 

trying to build in energy and water efficiency, is a big learning process, as things change technologically 

and knowledge continually gets developed.  What we had done 20 years ago in earlier houses is 

different to what we would do now.  We have continually learned from and through each project. 
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In general, from the point of view of building or renovating houses, we find that a lot of advice from 

tradespeople and the building industry is less than useful.  Mostly, it is designed for the lowest 

common denominator and expects that the end-user will want to expend minimum effort in managing 

any energy and water efficiency systems.  The advice we got from friends and the Alternative 

Technology Association (ATA), however, was more useful.  In about the year 2000, we went to a couple 

of seminars run by the Archicentre.  One of these seminars was about energy efficient design and the 

other was probably to do with water.  At the time we were accumulating information from a lot of 

different sources.  What we learned at that time informed our earlier build and gave us an idea of 

what we should be including in this current project. 

We bought the first parcel of land at Blackwood in October 2006.  We had sold a property in Sydney 

and decided to invest the money in a rental property – we chose the Blackwood area because it was 

close to shops and public transport (important for 'sustainability' if you are not able to be self-

sufficient), and many liveable houses were quite cheap.  Then we found ourselves buying this block of 

land!  The allotment was originally part of a farm in the area and according to one of the descendants, 

who still lives locally, had not been grazed because it was rocky and had a steep slope.  A neighbour 

had subdivided their land to create this property, but had retained an area that was being used as a 

tennis court.  The access right of way to our property separated the tennis court and the neighbour’s 

property.  When the neighbour then tried to sell their house with the separate tennis court, it caused 

much confusion.  We offered to buy the tennis court land from them.  The second allotment (the 

tennis court) of 900 square metres was purchased in 2010 and we found ourselves with the perfect 

site for building a house.  

Getting back to the planning of the house, I (Marianne) loved coming up here and doing the bushcare, 

but we had nowhere on site to stay or even to store things.  A shed that was previously on site had 

been removed as a condition of the subdivision process.  We decided to embark upon building a small 

dwelling and called Max Pritchard, who had designed our energy-efficient house at St Peters.  In 2011, 

we started the design process for the house on the flat tennis court area.  The house was designed to 

be highly flexible. We wanted it to be suitable for the two of us as we age, but able to be converted in 

the future to a small family home, with bedrooms for kids.  We also wanted two wings which could be 

used separately for shared living arrangements with a lodger/carer.  

The must have features which we discussed with the architect: 

 Low-e soft-coat double glazing with argon gas 

 Simple envelope 

 High level of insulation in the envelope 
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 Simple structure 

 Flexible floor plan 

 Roof set up to easily collect water 

 Minimise number of water pumps as we had problems with water pumps in the past 

 Simple as possible in operation 

The architect visited the site many times and drew many sketches. We finally agreed on a design which 

met our needs and it was put through the Accurate energy efficiency rating tool, reaching an energy 

rating of 7.85 stars.  A feature which the architect was proud of was the pelmets which extend to the 

ceiling above the windows.  This looks very neat and provides extra insulation for the junctions 

between ceiling and walls where heat tends to be lost.  We use floor to pelmet curtains to prevent 

any leakage through the windows.  There are also timber ventilation shafts through the pelmets to 

the exterior in all main rooms.  These can be sealed in winter and opened in summer to vent hot air 

from the living room and bedrooms at night.  

 

 

Figure 1.  Design submitted to Council, showing external view and floor plan.  

(Images provided by: Marianne and John) 
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The design process was easy.  I (Marianne) enjoy planning and I loved the site, so was feeling good 

about the planning process to that point.  It was approved the first time it was submitted to council, 

with entirely standard conditions mostly related to drainage.  

 

The build process 

We found the builder through the architect.  The contract established with the builder was to supply 

and install all materials which were specified in detail and they were to remove all excess fill and 

waste, with waste to be recycled.  While the builder was determined to source all material himself, 

we had done a lot of research in specifying the types of windows etc., and he made suggestions for us 

to consider, some of which we supported.  As an example, we had specified two Daikin US7 (7 star) 

split system air-conditioners, intended mainly for winter heating, one for the living room and the other 

for the main bedroom/study.  That left us the problem of how to heat the smaller bedroom next to 

the living room.  The architect was not keen to install a third air-conditioner that would spoil the 

outside appearance of the house.  We left it that we would get a small blow heater for this room.  But 

the builder suggested that we could install a suction fan at the ceiling of the living room and vent the 

warm air, when required, into the small bedroom via a low vent.  We did this and it works very well.  

Max's original sketches were for 120mm studs with bulk insulation plus an air-gap and Kingspan foil 

insulation to the exterior, fixed with battens creating a second air gap.  We found that the R2.5 

insulation batts could fit into 90mm stud work without any compression, and the final plans were 

changed to 90mm studs to reduce costs.  Then we became concerned that the external foil insulation, 

with only one airspace, would not be good enough for summer performance, and decided to reduce 

the internal room dimensions slightly and add extra insulation to the internal walls.  The builder 

showed us a reflective product, Polastic, which could be mounted as a continuous internal skin 

because it is non-conductive.  We settled on the 90mm stud work with battens creating an air space 

both internally and externally, with Kingspan foil to the outside and a layer of 7mm Polastic sheeting 

on the inside. 

The building started in April/May of 2013 and was supposed to be finished at the end of 2013, since it 

was a relatively small and simple house.  While the process started out fine, it soon became a problem 

in getting the builder to finish off aspects of the build properly.  He was experiencing financial 

problems and eventually went broke towards the end of our build.  Afterwards, we found not only 

that the work had not been completed, but that the quality of work was not what it should have been, 

and in some instances inferior products were supplied and installed.  We did not get the windows that 

we specified.  In addition, plumbing had not been tested before gyprock was installed and some pipes 
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leaked, walls are not straight, which made it difficult to finish architraves around doors and windows 

and to complete the very important weather sealing. We now have to do weather sealing of seven 

doors and French doors ourselves which is quite hard work, requiring removal and resetting of the 

doors.  

It has been an expensive lesson to learn.  Unfortunately, we have not got everything we wanted and 

we are out of pocket.  We decided to sell our other property and to finish fittings etc. ourselves in the 

fullness of time.   

Since taking occupation, we found that the builder also failed to put in the appropriate width pipes 

and our water flow is very low as a consequence.  However this has one advantage - our tank water 

lasts forever.  We organised the water storage system (galvanised iron) and have four storage tanks – 

two 18,500 L tanks; one 9,000 L tank; and one 6,000 L header tank.  See Figure 2 for an image of the 

header tank to which water is pumped.  In the future, we could increase the height of the header tank 

to achieve greater pressure, but we do get nice showers with our low-pressure taps, and the rate of 

flow for the rest just encourages patience!  The gutter system is very clever.  The roof of the house is 

a single expanse of corrugated iron sloping down to the southern side where the tanks are located.  

But the roof has a small twist in it so that the gutter also slopes down to the inlet for a sedimentation 

tank (200L tank with an outlet at the top to the main tanks and a tap at the bottom).  This prevents 

leaf build-up in the gutters, very important in a bushfire prone area.  

 

 

Figure 2. Part of the water storage/supply system for the house, showing siting of the main collection tanks, 

header tank, and the solar hot water system on the roof.  

(Photograph: H Whiting, May 2017). 
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Stormwater overflow is into gravel soakage trenches with geo-fabric lining and there is no discharge 

to the creek.  Sewerage is directed to the sewer pipe which runs through the allotment. Originally we 

intended a composting toilet, but found that we still had to pay all sewerage charges and the servicing 

of the pipework was poor.  Low water-consumption toilets means that this is no longer essential. 

 

What have we learnt? 

If we had our time again, clearly we would get a different builder. From the start he was not organised 

and was very poor in managing the schedule of trades.  As an example, he advised us that we should 

get the water tanks in before the timber frame was erected in a fortnight's time.  The tank contractor, 

with great effort, made the delivery well within the allocated fortnight.  But the builders started 

erecting the frames earlier, so that the tanks could only be installed by carrying them a great distance 

over rough ground with ensuing damage!  At other times, materials were delivered and then sat for 

weeks or months in the weather waiting for trades to do the work.  When the architect pointed out 

deficiencies, the builder agreed but often did not follow through. 

Other minor changes we would make if we had our time again include:   

(1) The house has attractive, flat switches and power points.  But we discovered that their low profile 

means that they need to be set more deeply into the walls, thereby removing some of the insulation.  

So, if we started again, for the exterior walls at least, we would get the ‘clunkier’ switches and power 

points that stand further out from the wall.   

(2) Because the house is partly built on a slope, there is a substantial part of the concrete slab which 

is exposed to the air. We would bring the cladding down further to insulate the slab-edge.  We have 

not yet worked out a good way to insulate the exposed part of the slab while, at the same time, to 

prevent easy access by white ants to the timber frame. 

 

Living in the house 

At the time of the interview (May 2017), we are kind of still camping here as we still have the other 

house to sell. Hence we have not yet brought most of our furniture here.  

The arrangement of rooms and the design works very well and is very flexible. The bush outside is the 

best thing about living in this house. There is a large balcony with a wonderful outlook.  See Figure 3 

for a view of the house through the trees. The living room is used for everything, even though we have 

a study area attached to our bedroom at the other end of the house.  The thermal performance is very 



Planning, Building and Living the Dream                                                         edited by Cathryn Hamilton October  2018 

 

137 

 

good, cool in summer and warm in winter, despite the incomplete weather-sealing and inferior double 

glazing.  So it will only get better. 

 

 

Figure 3. The house through the trees.  

(Photograph: C Hamilton, May 2017) 

 

One difference between our previous houses and this house is that we have gravity flow water here 

rather than a pump which provides a higher pressure. We also have a hot water pipe diverter which 

captures the cold water in the pipes and diverts it to the garden so we are not wasting this water – we 

will eventually get a tank to collect this water in the winter. 

The house has a solar hot water system (see Figure 2) and a 5.5 kW solar PV system that faces due 

north. While the system generates well in summer, the winter generation is hampered by shading 

from the trees and removal of two trees to the north is being organised. 

Another feature is that the internal pantry is double insulated and there is a vent, which can be closed 

during the day and opened at night to draw cooler air by convection into the house from outside (see 

Figure 4).  There is also a second cool air outlet that opens into the kitchen. 
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Figure 4. The double insulated pantry and the cool air vent.  

(Photograph: H Whiting, May 2017) 

 

There are a couple of other things we would change now that we have experienced living here.  We 

would increase the slope of the garage roof and gutter.  The garage has the same sloping gutter system 

as the house, but it is a small slope and, if it were slightly greater, the gutter would clean itself more 

efficiently, as does the house gutter. 

We tend to think differently about houses and about how we live. This house is compact (just under 

110 square metres) but has flexibility and utilises little storage spaces.  I (Marianne) am entranced by 

the Grey Box Woodland and the wildlife. Most of our friends and relatives couldn’t comprehend why 

we would consider moving to Blackwood from St Peters.  But visitors say, ‘Isn’t this lovely!’ and by the 

time they leave, many understand why we like it here.  
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Building a 7.5 star rated steel framed house in a suburban subdivision? Is this really possible?  

 

David M Whaley  

 

Introduction 

I am an electrical and electronic engineer, and I was first introduced to the concept of renewable 

energy sources and technologies during my PhD, which focussed on novel power converters 

(inverters) for grid-connecting residential wind turbines and solar photovoltaic (PV) panels. During the 

latter stages of my studies, I was also employed as an instructor at TAFE SA (Regency campus) to teach 

a short course about renewable energy technologies to adults with a wide range of backgrounds. To 

me, based on these experiences, sustainability was about renewable and clean sources of energy.  

Through my teaching at TAFE, a student introduced me to the concept of the Lochiel Park 

(Campbelltown, SA) housing development – a nation-leading sustainable green village. Then, 12 

months later, I was successful at gaining employment as a research engineer, where a large portion of 

time was spent installing home-energy monitoring systems within this development! This was my first 

introduction to energy-efficient housing, not that I knew much about what that really meant at the 

time. 

I soon discovered that there were many ways to refer to these types of houses, including: thermally 

comfortable / high thermal comfort level, sustainable, eco-friendly, and low-energy. Regardless of the 

term used, they all implied that these incorporated design features to achieve a minimum 7.5 

Nationwide House Energy Rating Scheme (NatHERS) star rating. To most people this is rather 

meaningless, until you translate this into a practical number and compare this to something they do 

understand! In this case the star rating is linked to the predicted amount of thermal energy required 

to maintain thermal comfort for a typical year. The required energy is then normalised by the floor 

area to allow house designs to be more easily compared.  

To put this into context, for the Adelaide climate zone, a 7.5 star rated house compared to current 

minimum 6 star house represents a thermal energy saving of about 40%. This becomes more 

impressive considering the housing energy performance minimum was 5 stars when the majority of 

the Lochiel Park houses were designed, and 4 stars when the project was conceived; these represent 

respective thermal energy savings of 54% and 65%. A significant reduction in thermal energy translates 

directly into saving money that would otherwise be spent operating space heating / cooling devices – 

a concept that everyone understands! 
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Through my role in Lochiel Park, I visited approximately 65 houses over four years and learned and 

experienced firsthand that low-energy design features actually work! It was fantastic to be a part of 

this project and I did my best to spread the message to friends and family. The issue however is that 

nobody was in a position to build and simply didn’t understand the need to build houses better. This 

inspired me to build my own low-energy house, and to demonstrate how well it coped during extreme 

hot and cold weather events. This was my mission – to prove to people what I already knew and had 

experienced firsthand.  

So began a journey to build a house that was as good as a Lochiel Park house. I had to be patient 

however, as the journey took many turns and hit a few barriers along the way. Having said this, this 

chapter shows that the outcome is achievable, even through a volume builder!  

 

Part 1: Planning the House 

I started by looking for house and land packages and I knew from the research that it all starts with 

the correct orientation of the block. After a couple of weeks, I found a block of land through the 

internet that ticked the boxes for correct orientation and, while in a location that was quite close to 

my family and friends, it was about 40km from work. As it was a house and land package, there was a 

builder already assigned to the block, hence there was no choice in the builder. That said, I do not 

know how I would have chosen a builder anyway!  

Despite the lack of choice, I had previously lived in a 5 star house built by the same builder, and I recall 

the improved thermal comfort of this compared with a house rated at much lower than 5 stars. There 

was a house plan suggested on the website which I liked the look of. However, I explained to the 

salesperson that I worked in the energy efficiency area and that I would want to make a number of 

passive design changes to improve the thermal comfort, such as double glazed windows, and that I 

would probably be the client from hell as I work in researching low energy housing! The response was 

“I’m sure you’ll be fine compared to other clients we’ve had”. 

So began my quest to think about and mitigate heat entry / flow into a house. Luckily for me, I had 

seen and felt the impact of many of the Lochiel Park house features and had a great starting point. I 

knew there was more that could be done, and even that some elements had a bigger impact than 

others, despite lower costs. This was particularly important for me, as unlike many of the Lochiel Park 

houses, my borrowing capacity was limited due to my single income!  

I also spoke with a number of world-class research colleagues, who each shared their valuable 

knowledge and advice in their respective fields. The result was a list of features that would work best 

towards achieving my goal of building a thermally comfortable low-energy house. One colleague 
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expressed concern about steel-framed houses and this was the only type of housing frame that the 

builder used. However, they then said that they had been involved with testing of the builder’s 

integrated expanded foam external wall insulation product, and this product had performed well. 

The list of must-have features which I discussed with the builder included: 

 High performing (high R-value) external wall insulation, 

 Hebel external walls, 

 Internal wall insulation, mainly for sound deadening and to a lesser extent improved thermal 
comfort levels, 

 Light and white coloured roof and walls,  

o Colorbond roof sheets were selected that had the highest solar thermal reflectance. 

 Double glazing in windows and sliding doors throughout, including wet areas (laundry, 
bathroom, ensuite), 

o Thermally broken frames for all windows / doors, except those in wet areas. 

 LED lighting inside the house and in the outdoor alfresco area, 

 Ceiling fans in each bedroom and living space, as well as in alfresco area, 

 No West facing windows, except where this could not be avoided, i.e. alfresco sliding door, 

 Air-conditioning with high energy efficiency (star rating) and highest R-value ducting available 
on the market, 

o I told the builder that I would source this myself as their preferred supplier did not stock the 
make and model that I was after. 

 Reduced transfer of heat through the garage and into the house, including: 

o external garage wall insulation, 

o R6 insulation in the garage ceiling, 

o Weather stripping the garage door, and 

o Insulated garage (panel-lift) doors. 

 Reduce heat transfer from alfresco into the house, by adding R6 insulation in the alfresco 
ceiling space, 

 Sarking (reflective foil) under the roof, 

 Roof ventilation 

o Initially I was keen to purchase two mechanical whirly birds, however I later discovered an 
electrical driven (by solar panel) thermally controlled roof ventilator that was equivalent, in 
air movement, to 10 whirly birds. 

 Exhaust fans from kitchen (rangehood), bathroom and ensuite to be externally vented, to 
prevent moisture in roof space from forming mould, but more importantly from reducing 
insulation thermal properties, 

 Skylight, with damper (to effectively open or close this) in my study. 
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The builder’s salesperson assured me that all of the features I wanted in my house could be delivered. 

I also told the salesperson up front that I would get the house blower-door (air-leakage) tested to 

measure the air tightness and that I would engage the services of an independent building inspector 

at each of the six stages of construction. They were aware that I wanted to achieve the highest star 

rating possible, given my budget, and given my concern about the performance of the external wall 

insulation, I was asked to visit a display house in Seaford. I deliberately visited this house on a day with 

a top temperature forecast of 38°C, to ensure that the house would be comfortable in the heat. When 

I arrived, I was surprised that the house did feel cool inside, however it was not clear whether the air 

conditioner had been used before my arrival. Regardless of this, I recall feeling comfortable and I was 

impressed with the quality / workmanship shown in the display house. 

The next step was to look at the house plans and modify any components before I presented a build 

quote to the bank manager / apply for a loan. The most immediate changes included: 

 Flipping the entire house plan, such that the living spaces, and the windows in these areas, 
were facing North. This would allow the Winter sunlight into the house, whilst the eaves would 
block out the Summer sun, 

 Extending the garage wall out to the boundary. This primarily allowed for more storage space 
in the garage, which negated the need for an outdoor shed, but also allowed a second (single) 
panel-lift door that would allow me to store a vehicle / boat / trailer in my yard, 

 The inclusion of a skylight in the second bedroom which I had already decided would be my 
Study. I insisted on a damper control such that it could be used as a bedroom in the future,  

 Replacing a North-facing window in the dining room with a larger sliding door, to allow 
multiple pathways in and out of the house from the living spaces. This wider doorway allows 
for easy access when moving larger items, such as furniture and appliances! 

 Replacing the large central window in the main bedroom with three vertical narrow windows, 
to achieve a more modern look,  

 Instantaneous water heater with temperature control pads, and a hot water recirculation 
(pre-heat) loop to avoid wasting water, 

 I was hoping to also modify the main bathroom design/layout as I was never comfortable with 
that proposed. Unfortunately, the salesperson said that was not possible, which I accepted in 
the end, as I would rarely use this bathroom!  

There were countless emails and phone conversations with the salesperson to update the builders’ 

plans with the features I wanted, as they came to me. I was genuinely surprised that I was being sent 

quotes at all hours of the night – I remember thinking that the service was excellent! 

The final build quote was compiled and presented to my bank manager who quickly approved the loan 

application. Timing was critical as I was hoping to take advantage of two government schemes which 

were to disappear at the end of that calendar year; it was already mid December by this point! The 

‘First home owner scheme’, allowed first-time owners $15,000 towards the purchase of a house, 
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whilst the ‘new house build scheme’ offered up to $7,500 towards a newly built house; the latter was 

a sliding-scale on houses valued between $400,000 and $450,000. Unfortunately I was not eligible for 

the new build schemes as my house and land package total was close to the $450k limit, and that was 

before any selection processes were completed; the final build quote grew considerably after I 

completed my selections!  

Nevertheless I signed for the house and land package in December 2013, as I already had a letter from 

my bank approving my initial request for a loan up to the value required. Once I paid the builders’ 

deposit, the salesperson informed me that the building process would be complete in 10 months. 

However, when I signed the land titles document and paid the required deposit, I discovered the land 

had an easement in the far corner. I did not recall this being mentioned by the builders’ salesperson, 

or perhaps I did not process this correctly, as it seemed like news to me. Unfortunately, I had already 

paid the builder the deposit. I had also told a number of people that Christmas in 2014 would be held 

at my new house! I learned then that I should have known to ask about easements! 

 

The Saga of the Selections Process 

Expecting that selections would take place within weeks of me signing on for the house and land 

package and getting initial financial approval, I was very surprised to then experience a significant 

delay of months before the builder advised they were ready for selections. I was perhaps naive in 

booking a week’s leave and thinking the selections could be done within one week and at my 

convenience. However, I was going by the swift replies to emails (at all hours of the night). After 

signing on and paying the deposit, I found that my phone calls were generally not answered, unless I 

called from a private number. When I eventually did speak to the salesperson, I was given many and 

varied excuses for their delays in responding. I felt that the role of the salesperson was to sign up 

people to commit to building, and not to assist clients after that point. This is fine as long as the client 

is aware of this and knows who to contact after this point; I was in fact clueless about who I should 

speak with, other than the salesperson.  

It was a frustrating time as work colleagues, friends and family asked for several months “how’s the 

house going?” In truth I had no way to answer this as I had no clue of what (if anything) was actually 

going on behind the scenes. It was a time that should have been exciting, however I felt more like 

being stuck in a rut. 

The selection process finally commenced in September 2014, i.e. nine months later and one month 

away from the initial 10-month completion date! Again, I was hoping to complete all of these in one 

week, however, it was not until March 2015 when the final selection was completed. The selections 
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process was rather overwhelming as there are a plethora of options – I was like a kid in a candy store! 

I was fortunate that I could take family (mainly my mother) along to most of the selections processes, 

as her level-headedness probably prevented me from picking colour schemes and fittings that I would 

have regretted in the future. My advice to anyone reading this and who is planning to build a house 

on their own is to take someone with you.  

Of all the selection processes, the final selection was the most daunting and longest of them all, 

partially as this was the time to review all other selections, and pick some final touches. To me there 

were two frustrating elements of the selections process, namely the lack of knowledge of products 

available to the builder and the lack of a sustainability selection option.  

In the selection of the rain water tank and pump, I requested a pump with automatic water change-

over device, such that in the event of a dry tank or lack of electricity, the ensuite toilet would still fill 

from mains pressured water. I was told that such a product did not exist, despite seeing about 65 of 

these in the Lochiel Park houses! I asked the consultant to search for two products that I knew of and 

she was surprised that these products existed.  

I felt this was an opportunity for the builder to update their range of products and technologies that 

they could offer future clients. I also felt that an additional selection process should be offered to 

future clients regarding additional technologies to improve the thermal comfort (star rating) of their 

house. They could also share ideas that could improve the star rating beyond the minimum NathHERs 

performance standard (6 stars), including the impact of removing West-facing windows, adding 

double-glazed glass etc. 

Despite the frustrations experienced, all of the outsourced selection consultants were very patient 

and helpful with their suggestions. Examples included moving the dishwasher and sink over to mask 

the join in the Caesar-stone kitchen bench, moving the trough over to allow for better storage in the 

laundry, and deeper shelving in the walk-in-pantry to accommodate a somewhat hidden microwave. 

Once all of the selections were completed, the waiting game started again as I had to wait for 

specialised quotes before I could present my bank manager an updated builder’s quote. When I did, I 

also had to beg them to lend me more money!  

A number of features including double glazed aluminium windows were additional to the standard 

price, as was the external wall insulation, which was sold as a premium product. When I insisted on 

thermally broken aluminium frames for the double glazed windows in the non-wet areas, the builder 

told me they had to wait on a quote from their preferred suppliers in Shepparton, Victoria as this was 

not a standard product offering in the double glazing range. When told this would take up to four 

weeks, I decided to call a local branch of the same manufacturer directly. I asked if they (the window 
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manufacturer) could give me a quote over the phone. The response I received was “we can do that in 

a few minutes, but why would you waste money on double-glazing?.. Just get a bigger air conditioner”. 

I nearly hung up the phone in disgust. Here I was enquiring about a premium product that would 

actually help reduce my air conditioning load and the person with whom I spoke with, tried to talk me 

out of it! I wonder if he complains about the rising cost of electricity and is aware that just a few hours 

of peak load each year is responsible for a few percent increase in the cost for everybody!  

 

Future-Proofing 

I had to be very careful with the number and location of all electrical and data cables, due to the 

external wall insulation, as once assembled, there is no possibility to add additional cables. This meant 

that if I ever wanted downlights I had to plan for it in advance. This helped me to select LED downlights 

throughout the house, which was new at the time of selections and resulted in increasing the build 

cost by $5,000. These fittings, however, also offered a more air tight light fitting in the ceiling, which 

was desirable. 

I also considered the future and planned ahead such that I could one day convert the house to an all-

electric house, given that it has been reported by many (including the Alternative Technology 

Association) that these houses consume less energy than traditional electric and gas houses. As such, 

I had extra power cables installed in preparation for a future induction cooktop, heat pump water 

heater, and garage-based battery storage; the latter was completed by the PV system installer. My 

decision to initially proceed with gas was based on many people’s opinions and my desire to control 

the temperature of the instantaneous water heater (apparently required for the pre-heat water 

recirculation loop), as well as the ability to cook in the event of a black out; the latter proved most 

useful during the state-wide black out on 28 September 2016.  

 

Additional Non-Builder Costs 

My request to supply and coordinate the installation of my own air conditioner resulted in a credit 

from the builder, and also meant the cost of the air conditioner could not be covered by the bank loan. 

Fortunately, I had knowledge of the highest R-value ducting available on the market and a contact 

with his own air conditioning business, who sourced and used this ducting product. Although we had 

a conversation about the energy efficiency elements of my house, the business owner initially 

suggested a system with a cooling capacity of about 10kW based on normal design principles; this was 

also likely to ensure it could deliver sufficient cooling on extreme summer days. I felt this was oversized 
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given the expected high thermal performance of the house, and potential impact on peak demand 

events. After a brief discussion where I indicated that I would appropriately zone the house, via 

damper controlling, and not ever expect to cool or heat the whole house at the same time, he was 

comfortable with my choice of a system with a rated cooling capacity of 7.1kW. I selected an energy 

efficient system from a comprehensive list that was on a manufacturers’ website, as the business 

stocked this model. It helped that I had knowledge of energy efficient air conditioner manufacturers 

and understood the important parameter to search for in the datasheets, i.e. the EER (energy 

efficiency ratio) and COP (coefficient of performance); which represent the electrical to thermal 

efficiencies for cooling and heating modes, for vapour-compression (heat pump) air conditioner 

systems.  

Although I don’t recall discussing the sewage easement that was on my land, the builder did inform 

me at the start of the process) that they are responsible for landscaping, fencing or retaining walls.  

 

Final Build Quote, and Fun and games with my Bank 

Four months had passed since my final selection. The final build quote and floor plans were ready for 

final review and approval /signing in July 2015. I went over the plans like a hawk and requested the 

plans be amended to address a few issues before I signed anything. At this time, I was also made aware 

of the need for a second water tank, due to my bushfire assessment level (BAL) of 12.5. It came as a 

shock that I now needed to select either a 2,000L mains-connected, or 5,000L free-standing water 

tank for fire-fighting purposes, yet another several thousand dollars to add to the loan application. I 

was fortunate to quickly find a supplier through the Alternative Technology Association. 

All the selections and features to this point resulted in an increased build quote which exceeded the 

cut-off point of $450,000: as such I no longer qualified for a new home construction grant.  

In addition, by the time I went back to the bank, a new and more conservative lending manager had 

been appointed, and the bank did not give approval for an increase to the original loan approved in 

December 2013, as the build quote was not fixed. I was reassured by the builder that any future 

additional costs would be minimal and only from one of two things: 

 Increased supplier costs – estimated to be less than a $1,000 increase, as the house would be 
completed within 6 months of the slab being poured. 

 Earthwork related activities, e.g. hitting rock would attract an additional cost of no more than 
$1,000.  
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I then applied through a mortgage broker and received approval in September 2015, ironically from 

the same bank and at a better interest rate! The increased loan also included money to pay for the 

5,000L fire-fighting tank and the solar PV system.  

The 4.16kWpeak PV system uses micro-inverters (one inverter per panel) due to concern about trees 

that may shade the roof in the future. By using micro-inverters, the installer stated that reduction in 

annual energy output due to shade would be limited to 2%, which is less than if using a traditional 

central inverter. This was pleasing to hear as it mirrors the theory I teach to final-year and Masters 

engineering students, in my current role. 

In additional to maximising power and hence energy yield of each panel, the micro-inverter 

arrangement offers additional value in the form of an energy monitoring system that I can access on 

my smart-phone from anywhere in the world. This feature is fantastic for someone like me. In fact, 

even 18 months later and I still look at the solar system output daily, including while working overseas. 

I could see if my house-sitter was using the reverse-cycle air conditioning system for heating! 

The PV supplier also discussed the future possibility of battery energy storage and offered to wire the 

electrical cables at the time of first fix, to allow an easy installation of an energy storage system in the 

future, should I choose to install one. This proved to be an excellent suggestion and demonstrated 

that the business was proactive in this space. The other suppliers that provided quotes did not offer 

such options.  

 

House Energy Rating (NatHERs Star Rating) 

As part of the builder’s own process for planning and building approval, they put the plans through 

the energy rating process. The result was a rating of 6.6 stars, however, to my shock this was done 

before all of the variations and selections were made! I was only made aware of this when I asked to 

see the energy rating certificate, to which they explained this had been done months ago. I was not 

impressed; unless I asked to see the actual report, I would have likely been told that it simply met the 

(6 star) requirements. This was the experience of some friends that have recently built houses using 

other builders.  

When I requested the builder to perform the assessment again, they said they could do this for an 

addition cost of $400. Through good fortune, I met a NatHERS accredited assessor at a professional 

development event and we started chatting about my experience in building. When he heard my story 

and I disclosed (in confidence) who my builder was, he mentioned that his employer likely performed 

the assessment. If so, the majority of the model may already exist. This was the case, and he could re-
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run the simulation at a fraction of the cost. The reassessment resulted in an energy rating of 7.7 stars. 

I was very impressed at this outcome, as I had hoped to achieve something comparable to the houses 

in Lochiel Park (7.5 stars), but until this point I had no idea whether or not it was possible! 

Whilst I was waiting for the reassessment report, a work colleague had also passed on my plans to 

another assessor, who then created a base case model of my house in FirstRate5 (another of the 

accredited NatHERS software tools), which they sent me to play around with. Although I am not a 

NatHERS accredited assessor, I adjusted the model to match my plans and I was able to achieve a 

rating of 7.6 stars. Given how close this was to the accredited report rating (of 7.7 stars), I am very 

confident in the modifications I had made to the base case model. One key-learning from my playing 

with the model, is that in my particular case, given the extra roof sarking and insulation, as well as 

high ceiling insulation R-values, I noticed that the roof colour (FirstRate5 options of: light, medium or 

dark) made no difference to the overall star rating. What this did do, however, was adjust the amount 

of heating and cooling required, yet the combined total amount of heating and cooling (which is what 

is used to determine the star rating) remained unchanged. With a light roof, less cooling was required, 

yet more heating was needed; conversely, a dark roof required more cooling but less heating. It is 

unclear how these numbers would vary in a house with much less roof or ceiling insulation – I would 

imagine that changing the roof colour would likely have a bigger impact on the star rating. This is 

perhaps something worth asking an accredited NatHERS assessor!  

In summary, there were many delays including some I have not mentioned here. All of these delays 

caused a great deal of stress, and put a significant strain on my relationship with my brother and his 

wife, with whom I was living. In hindsight, I should not have told them that it would be finished by 

October 2014!  

 

Part 2: The Build Process  

It was October 2015, and nearly one month had passed, since signing the mortgage broker paperwork 

and I was starting to wonder “when are things actually going to start?” Shortly after I received a phone 

call from one of my builder’s site supervisors – there was one for the slab and one for the remaining 

five construction stages! I was told that the builder was hoping to start work that day, but because of 

the over-grown weeds and accumulated rubbish and some soil on my block, they could not start. A 

little notice would have been nice. It was about this time I remembered that weeding was my 

responsibility! The builder offered “we can remove it for you and add it on as a variation” or I could 

weed myself; something I decided against after the few hours of making a start.  
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In a panic I called a (retired) family member who sourced a local earthmover from the local paper. He 

met me on site that day and told me he could have the block cleared within 48 hours, including 

levelling and removing unwanted soil / vegetation. I was excited for the first time in a long time! The 

quote provided was very good, in fact it was several hundred dollars less than that estimated by the 

builder to clear the block. I gave him the go-ahead and within almost one day the block was level, the 

weeds were gone (shown in Figure 1) and I knew “this is actually happening now”. This was a great 

moment for me, filled with joy, unbridled joy!   

From this point on, until handover in May 2016, I inspected the site every day or second day at worst, 

as I was very keen to keep an eye on progress. This was only made possible as I lived nearby, yet it was 

invaluable as it allowed me to query and identify potential issues earlier on. It also helped that I had 

an excellent site supervisor during the construction process! I took nearly 3,000 photographs of the 

construction process and know where everything is in the house! The majority of photos shown in this 

chapter were taken by me using my smart-phone camera.  

 

 

   

Figure 1a. The block, before clearing  Figure 1b. The block after clearing and levelling.  
(Photographs: DM Whaley) 

 

 

Earthworks / Slab Pouring 

The builder began preparing the site for the slab to be poured. The earthworks took longer than 

expected, due to encountering rock and through a lack of communication about some key aspects. 

One was the timing of the lower retaining wall. There were also differences in the trench layout 

originally provided by the builder and being used by the building inspector and a revised layout which 

had been updated by the engineer. Finally my building inspector was confident that the few remaining 

issues not yet addressed were minor and would not cause major issues in the future.  
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A few more days had passed and I was informed of the slab pour date and time; which came and went 

without the slab actually being poured. I was house-sitting at that time and frustratingly made a special 

trip to not see it happen! Two days passed and I was back at my block at 6am on a Monday morning. 

This time there was a crew standing around on site waiting for cement trucks to arrive. After watching 

the first three cement mixer trucks arrive, unload and then disappear, I decided I too would head to 

work. I had no idea that it would literally take most of the day to pour the slab. As I drove away I 

remember feeling relieved and in the mood to celebrate. I then remembered that my mortgage 

payments would increase as a result of the first stage being completed. However, I had heard that 

legally the builder must complete and handover a house within 6 months of the slab being poured, 

except where the client is the cause of any delays. Figures 2 and 3 show some of the required retaining 

wall, and the finished slab. 

Not much happened over the next two weeks. In fact, no one, other than me and inquisitive 

neighbours, had been out on site for 14 days after the slab was poured. Soon after it must have been 

deemed sufficiently cured as the next day the Termite treatment was applied to the slab. We all had 

the same burning question, why Termite treatment when steel-framed houses are advertised as 

termite proof? The answer is almost obvious when you examine the internal linings of a house, i.e. 

wooden cornices, architraves, cavity sliding doors! About one week later soil was brought in and 

spread around the slab. 

 

      

Figure 2. The retaining wall.   Figure 3. The completed slab. 
(Photographs: DM Whaley) 

 

Some Assembly Required 

Over the next few weeks supplies were delivered. This started with pallets of Hebel, followed by the 

steel-frames, and injected external wall insulation. I remember thinking when I saw this that this was 

just like a giant Meccano set. It was modular, designed to be put together and assembled quickly, and 
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I was excited! Although I was very happy to see the materials delivered, I was cautious as this was mid-

December. I knew all too well that the builder would shut down operations for the year, and enjoy 

Christmas, in about one weeks’ time. I was not expecting any progress until early in the New Year.  

Whilst at work the next day, I received a multimedia message (MMS) with no description, from a family 

member. Past experience told me that this was not good. However, to my delight I saw half of my 

house frame erected; and it was only lunch time! I couldn’t wait to drive past my block at the end of 

the working day – I was genuinely impressed! The builders continued working on the house for the 

next few days, including installing the already delivered double-glazed (wet area) windows and 

eventually stopped a few days short of the Christmas shutdown period. It was explained to me, by the 

second site supervisor that other higher priority jobs had come up, specifically where handover before 

Christmas was scheduled. I did not mind as I was ecstatic that the frame was essentially up, heading 

into the Christmas break.  

Figures 4 and 5 show the MMS I received at lunch time, and the photo I took at the end of that same 

day. This was significant progress in just one day! 

 

Figure 4. The mid-day MMS message photo.   Figure 5. Later the same day 
(Photographs: (left) A Whaley, (right) DM Whaley) 

 

I was concerned that I did not seem to get along with the second site supervisor, possibly as my 

building inspector and I were walking around and I was taking countless photographs. I vaguely recall 

that the site supervisor was not convinced of the potential improvement of the sustainable features I 

had incorporated into the house design. He seemed like an ‘old-school’ builder, one that didn’t 

necessarily believe in the design process or the principles behind energy efficient housing. I recall he 

didn’t seem at all fussed when I pointed out large gaps between adjoining external wall insulation 

panels (see Figure 6a); wide enough that I could easily insert my finger between two supposedly 

joining panels. I knew this had to ideally be sealed, to perform well on the blower-door test, which 

would occur after I had moved in. I also noticed that at many places throughout the external wall 

insulation, large gaps had been made to facilitate fixing the steel-frames to the concrete slab (see 

Figure 6b); smaller gaps also existed around each of the window fittings (see images in Figure 6c). I 
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brought both of these issues up with the site supervisor, however, he simply said “…it meets the 

builder’s specifications”. This did not sit right with me, as I knew that the insulation was a contributing 

factor in achieving a star rating of 7.7 stars, and that each section of foam that had been greatly 

reduced in width, would reduce the overall R-value and essentially allow more heat (or cold) into the 

house. I also knew, from my colleague’s research that an airgap of just 5%, reduces batt insulation’s 

overall R-value by 50%. Small air gaps cause big reductions in thermal performance.  

Figures 6a-d show examples of external wall insulation issues that I had raised, and which were 

deemed to comply with the builder’s specification. The latter (Figure 6d) shows a complete panel 

removed to accommodate the meter box. I was certainly not happy with this, as this was in the main 

bedroom, and adjacent to where I would spend most of my time in the house!  

 

(L-R) Figures 6a, 6b, 6c, & 6d. Gaps in the external wall insulation in various locations through the house. 

(Photographs: DM Whaley) 

 

New Year, New Site Supervisor... New Hope? 

Early in 2016, I received a letter from the builder explaining that a new site supervisor had been 

appointed to my house, as the initial site supervisor was ill. Unfortunately, this meant no progress for 

the first 2.5 weeks of January as he needed to be trained. I met the new site supervisor on site with 

my building inspector. Fortunately, he was keen to listen to me and my building inspector and more 

importantly he was keen to learn about the sustainability features of housing, NatHERS, air tightness 

testing, and where he was uncertain about anything he would say so and then follow it up. This new 

site supervisor was relatively young and showed a level of customer service not shown to this point. 

My faith in achieving a 7.7 star house, as built, not just as designed, was restored!  
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The days went by and noticeable progress was being made each day. The thermally broken double-

glazed windows and sliding doors (from Victoria) arrived soon after construction began again. To my 

shock one of the windows was broken. Was it delivered broken? Was it dropped when unloading the 

truck? No one knew the answer. I noticed this and reported it to the site supervisor immediately; he 

was going to follow it up. To my surprise a few days later the thermally broken windows were installed, 

including the broken window. I could not understand why this would be installed, however the builder 

explained that their subcontractors could not get paid until they had completed their job, which in 

this case meant installing a broken window that in the future would need to be removed and replaced. 

Photos of the broken double glazed window before and after installation are presented in Figures 7a 

and 7b. 

 

 

Figure 7a. The damaged double glazed window  Figure 7b. The damaged window installed. 
(Photographs: DM Whaley) 

 

I continued to inform my building inspector of progress and she would regularly drive past and inspect 

the house, often calling me to discuss any issues she identified. One such important issue was the 

framing surrounding the alfresco sliding door, which she said didn’t look square although I could not 

see the issue myself. She had spoken to the site supervisor about the future difficulty fitting the 

thermally broken sliding door in that gap if the angles were not improved. It was not clear to me 

whether or not the angles could be improved, given the steel-frames had been fastened and secured. 

What I can say however, is that she was right; this is further discussed in the Post-handover section.  

 

It’s not What you Know, but Who you Know 
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The end of January was approaching and the Hebel aerated autoclaved concrete (AAC) walls started 

to be erected. I was concerned that the gaps in the external wall insulation had not been addressed 

and that once the AAC walls were up, it would be very difficult to fill in these gaps. I expressed my 

concern to the site supervisor and after checking with colleagues responded with “it meets the 

building specifications”. I had heard this before and I was not happy with this response and I 

mentioned this to a work colleague, who had recently built a house and actually knew the CEO of the 

builder. My colleague sent the CEO a polite email regarding the gaps I was concerned about in my 

external wall insulation. A few days later I received an email and phone call from the Manager of the 

manufacturer of the external wall insulation. He was hoping to meet me onsite along with the building 

site supervisor, to inspect and further discuss the issues that I was concerned about. I asked my 

building inspector to attend the meeting.  

When we met, one of the AAC installers was working on the house, and he overheard our 

conversations. After a brief inspection, the external wall manufacturer manager, site supervisor, my 

building inspector and I all agreed that some of the larger gaps did in fact need to be addressed to 

ensure high thermal resistance and greater levels of thermal comfort. The comments from the wall 

builder surprised us all, “all these small gaps make no difference at all”. We were gobsmacked. He had 

just heard about the NatHERS modelling system, information pertaining to a 50% reduction in R-value 

from a 5% air gap, and that we had all agreed that filling and minimising the gaps was an important 

issue to improve thermal performance. After a request by the site supervisor, the wall builder agreed 

to address the gaps.  

I mentioned to the external wall insulation manager that I was planning on having the blower-door 

test performed after handover and that I was planning on having the house open to the public on 

Sustainable House Day; an Alternative Technology Association initiative. I negotiated with the 

insulation manager and indicated that depending on the test results, I might mention the products 

used in the house (including theirs) to people on Sustainable House Day. As such, he offered to pay 

the costs for the blower-door test. I suspect the offer was made to potentially drive future sales of this 

premium product, i.e. this could give him some scientific evidence about the improved air tightness 

achieved when building with their product. I must say that he was also young, contemporary and 

enthusiastic, and keen to learn about the benefits of sustainable housing! 

 

All Systems GO 

February rolled by and things were moving at a fantastic rate. Ironically for the shortest month of the 

year, this was the month that most progress was made! Not only did the AAC walls go up, the roofing, 
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sarking and guttering was installed and completed. In addition, the first fixes for water and gas 

plumbing, and the electrical (including the skylight and externally-ducted exhaust and range hood 

fans), security, solar (and potential future battery) system and air conditioning services, were 

completed. The gas and electrical meter boxes were also installed. Some photographs showing 

services are shown in Figures 8 and 9. 

This was an exciting time, however, I knew all too well that service penetrations are the biggest cause 

of holes and subsequent reduction in overall R-value in insulation. This was no different in my case, 

where in fact there were now plenty more holes in the external wall insulation. In some places the 

thickness of this external wall insulation was significantly reduced. Figure 10 show the reduced 

external wall insulation thickness, whilst Figure 11 shows the impact on external wall insulation caused 

due to service penetrations (water and electrical pipes / conduits), and the meter boxes. 

 

 

Figure 8. Air conditioning, water and wiring services.        Figure 9. Gas pipe installation. 
(Photographs: DM Whaley) 
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Figures 10a & 10b. Reduced thickness of external wall insulation.  Figures 11a & 11b. Electrical installation. 
(Photographs: DM Whaley) 

 

I wondered how my site supervisor would react to my request to have these holes filled, as well as my 

comments about gaps in the roof sarking material. I was cautious but hopeful, given we were on the 

same wavelength regarding achieving high levels of thermal comfort. His response was positive, he 

told me that he would use expandable foam to fill in the gaps he could see. He was true to his word 

and in fact he visited the site in his own time on one occasion and used 7 cans of expandable foam; 

the evidence was in the skip. I was grateful for his time and effort. Figures 12a and 12b show where 

expandable foam had been applied, but also where it perhaps should have been applied. 

 

 

Figures 12a and 12b. Use of expandable foam to fill some but not all gaps in the external wall insulation. 
(Photographs: DM Whaley) 

 

Weeks passed and progress continued. The expanded foam ceiling insulation panels were being 

installed, as were the R6 batt insulation for the garage and alfresco ceiling spaces, and the internal 

wall R2 insulation. I was concerned that the ceiling insulation panels left gaps where they joined and 

also where they met adjacent walls. This was the gap situation again, and I suspected that, unlike the 

previous discussions about gaps in insulation, any requests to fill these ceiling-wall or ceiling-ceiling 

gaps would not be met kindly. Walking into rooms with internal wall insulation was an interesting 

experience as it absorbed a lot of sound and made me reminisce of my time in a purpose built anechoic 

chamber; a rather unusual experience. Figures 13a and 13b show the addition of ceiling foam and R2 

internal wall insulation with R6 batt insulation (Figure 13c), as it was being installed. 
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Figures 13a, 13b and 13c. Installation of ceiling foam, R2 wall insulation and R6 Batt insulation. 
(Photographs: DM Whaley) 

 

 

Perhaps My Standards are too high? 

A few more weeks had passed and the construction was still progressing. I had noticed however that 

some of the larger gaps in the external wall insulation still remained. I decided to raise this as a concern 

with my site supervisor, along with those about the ceiling panels, via email. The site supervisor 

responded a short time later:  

“In regards to the gaps, we have gone above and beyond to fill as much as we can throughout the 

entire house. It is far superior to any insulation or other <external wall insulation> house we have built 

before. It is well above the <external wall insulation> standard and we could spend countless hours 

finding gaps to fill and areas where it will leak air. I have been to site and believe we have reached a 

standard that is suitable considering your expectations and our construction methods. There were no 

major gaps or areas without insulation. You have an outstanding product that will give you great 

comfort and I am sure you will be happy with the finished result.” 

I was concerned that I had upset the site supervisor as I felt he was starting to get annoyed with me. 

In fact he did mention at one point that perhaps my standards were too high – I took that as a 

compliment! He invited me to buy my own can(s) of expandable foam and apply this myself, but to be 

careful to not damage anything. He was particularly insistent that I first try this in small doses as the 

foam continues to expand for many hours; he was right. He was mindful too that the Gyprock would 

soon be installed. There was only a small window of opportunity for me to fill in the gaps. 

I bought a can of the foam, and applied this to the air condition penetration and water pipes, the 

former is an area that the builder did not target, likely as it was caused by my (separately-sourced) air 

conditioner supplier. I did this on a Sunday afternoon and I was amazed at just how much it had 
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expanded in the course of one day! I recall not seeing progress on the Monday and since it was getting 

dark by the time I arrived after work, I decided to apply the expandable foam the following day after 

work instead of attempting to do this in poor lighting conditions. To my shock, by the time I arrived at 

the end of the next day, the Gyprock was being installed, firstly as the ceiling and then the walls. I was 

a little disappointed that I missed an opportunity to fill in some gaps, but I also had to accept that the 

house was not going to be perfect. Four days later, the installation of plasterboard was complete. 

Figures 14a and 14b show where I had applied expandable foam. Figures 15a and 15b show internal 

plasterboard wall installation. 

In addition to the 3,000 photographs that I took with my smart-phone, I also took several images with 

a thermal imaging camera which I borrowed from the Alternative Technology Association. When I was 

onsite using this, one of the subcontractors asked me in a joking manner “… Are you checking our 

quality of work?”. My response of “You’re damn right I am”, was met with nervous expressions. 

Figures 16a and 17a show some thermal images, showing clear temperature differences. 

 

    
Figures 14a and 14b. Use of expandable foam.    Figures 15a and 15b. Internal gyprock wall linings. 

(Photographs: DM Whaley) 
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Figures 16a and 16b (top), 17a and17b (bottom). Thermal imaging and normal imaging in two locations. 
(Photographs: DM Whaley) 

 

 

Second Fix  

Progress was made and a handover date of 16 May was specified. From about 3 months before 

handover, I regularly (every fortnight) asked the site supervisor if the 16 May handover date was still 

achievable. The answer was always yes. I booked delivery of new appliances and furniture for three 

days after handover, and organised removalists (a few mates and borrowed trailer) for the same day.  

However the retaining wall on the high side was needed before the concrete perimeter could be 

poured and before the house could be handed over. On the advice of the council, I had retaining walls 

installed for which they had previously approved the plans. I had also decided to remove the sewage 

easement in the back corner of my property and this was done prior to the retaining walls.  

With two weeks to go, I wasn’t so confident that it would all be completed in time. Things looked 

nearly complete, yet the walk-in robes, flooring (floating timber and carpets) and most of the electrical 

fittings had not been installed. After consulting with the site supervisor, he indicated that one more 

week was needed to complete the house, which would make handover 23 May (exactly 6 months after 

the slab was poured, i.e. the absolute last day the builder could hand the house over without penalty). 
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The site supervisor and I went back and forth and eventually we negotiated for 19 May, knowing that 

some last minute touches and some appliances may not be installed until 20 May.  

On the morning of Monday 16 May, most of the house looked complete, however the concrete 

perimeter and driveway had not been poured and I was getting worried. I consulted the site supervisor 

who informed me that stormwater piping was to be completed that day, and that the concrete would 

be poured the following day, i.e. just 2 days before handover. I was unsure if the concrete would cure 

in such a short amount of time. The next day I watched some of the concrete perimeter being poured, 

and I spoke with some of the workers that indicated the concrete would be ok to walk on the day of 

handover. They were quick to add that a sack truck trolley could be used to move bulky / heavy items, 

but that a vehicle should not drive or park on the driveway section of the concrete for about one week. 

Note that I selected a grey concrete to match the outdoor tiling by the front and sliding doors. I 

requested that all of the concrete was this colour, i.e. mixed throughout and not just the top layer in 

case there were any chips or scratches in the future that would reveal the slab-like colour underneath. 

Figure 18 shows the house after the concrete paving was complete. Note the difference in colour and 

contrast of the porch tiles and the concrete perimeter. I was told however that the concrete would 

lighten as it cured / dried, which it did. 

 

 

Figure 18. The house at handover. 
(Photograph: DM Whaley) 

 

Handover 

Words cannot express how desperately I had waited for this day to arrive! I went to the house with 

my mother as deliveries were expected whilst I had to collect the keys. I had arranged to meet my 

building inspector and the site supervisor. They were both walking around the exterior and interior of 
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my house identifying flaws and sticking pieces of blue and yellow painters’ tape on areas that need 

touch ups. After a brief walk through, I was given an update on some of the outstanding works to be 

completed within the next 48 hours, this included the installation of both the front and rear panel-lift 

(garage) doors, the gas stove top and water heater, the rain water tank which was to be connected to 

the ensuite toilet, and the application of silicon throughout the house. Fly screens were also missing 

from all of the windows, although they had been installed for the sliding doors. The site supervisor 

then left a list of jobs that needed immediate attention and gave this to one of his maintenance 

workers, whilst we went over the handover document. Once I was satisfied with everything, I then 

had to drive to their main office, close to the city, to submit the final bank cheque and collect the 

house keys.  

I also collected my mates who were to help me move for the rest of the day, and the moving and 

unpacking began. Each time I returned with a load of furniture, something new was happening. First, 

the new electrical appliances had been delivered and installed. Second, the person responsible for 

applying the silicon throughout the wet areas was there. Third, I found a young plumber installing the 

rain water tank to the side of the house. The plumber had clearly dragged a box, or the tank, across 

the relatively newly poured concrete and had scratched it severely. I was not really surprised to find 

that the rainwater tank pump and automatic changeover (to mains water) device that he installed, 

was different to the one that I had selected, and did not actually function as intended.  

Finally, the panel-lift door installers requested to speak to me. I was hoping it would be good news, 

however, they informed me that the rear (single) panel-lift could not be installed as the builder had 

not installed steel sheeting (lintel) where they were required. This was overlooked when I selected a 

panel-lift door instead of a standard roller door – a decision made more than 15 months earlier. This 

meant the garage could not be secured until the builder installed the missing lintel, patched up the 

interior wall, and installed the panel-lift door; a process that would take two more weeks!  

On the day after handover, the air conditioner installers arrived at 7am to install the reverse-cycle air 

conditioner which required them to also cut a square section for one of the air conditioning vents. 

Fortunately this went smoothly. The builder’s plumber also arrived to install the gas water heater and 

stove top.  

 

Blower-Door Testing / Thermal Camera Imaging 

Following a weekend of unpacking, Monday morning arrived which was the day of the blower-door 

test. Both my building inspector and site supervisor were there as they were keen to learn about the 

process; and to see how air-tight the house was. I too was keen to see if the gaps in external wall / 
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ceiling insulation would be identified as areas where heat was transferred into the house, based on 

the thermal imaging analysis (see Figures 19 and 20). As the consultants entered my house they briefly 

looked around and commented “we can already tell this is a well-constructed house” – I was very 

happy to hear that. They set-up their equipment and began testing. They pressurised the house to 50 

Pa, in accordance with their methodology. The test consisted of two parts, i.e. they effectively suck air 

out of the house and then they blow air into the house. This was quite an experience and the early 

indicative results were very pleasing; I recall hearing that the electric motor was running at about 14% 

its capacity to maintain the 50 Pa pressure – indicating it was not a leaky house. It should be noted 

that some air infiltration points were excluded from the test as these were quickly identified and 

sealed with painter’s tape, as these would be addressed in coming days. These included: 

 Window architraves in the Bed 3 – this was identified using the thermal imaging camera, as I 

had suspected that this room felt colder than the others, and thought it may have something 

to do with the sealing around the window, or the double-glazing itself. 

 Gap in window frames in Bed 3 – to be filled with silicon by maintenance person as part of 3-

month maintenance / touch up. 

 Gap in Meals / Living sliding door – rollers were to be adjusted (result of non-square frame).  

 Entry casement door seals – weather stripping was applied a few days later. 

Figure 19 shows a photograph of the blower fan and control system setup, whilst Figures 20a to 20d 

show selected thermal camera images taken during test . High contrast clearly shows the sources of 

air infiltration, where darker colours represent colder air. 

 

  

 Figure 19. The blower-door testing set up.  Figures 20a, b, c, and d. The thermal camera images. 
(Photographs: DM Whaley)                                     (Photographs / images: Sustainability House) 
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The results were processed and published in a report that was sent to the expanded foam insulation 

manufacturer. Several months later, I also received a copy of this report. The air tightness value was 

7.9, which is just over half of the average for Australian houses built in 2015 (15.4), according to a 

study conducted by CSIRO (Ambrose & Syme 2015). Despite the pleasing number it should be noted 

that this number of 7.9, exceeds both the UK’s normal and best practice results and US Energy Star 

V3.0. 

Later that day a family member visited and pointed out a gap underneath two of the three sliding 

doors. Ironically, this was identified as a very likely area of infiltration about one hour after the blower-

door test consultants (and my site supervisor) had left. The site supervisor was notified and he 

organised a maintenance worker to rectify this one month later, i.e. about five weeks after handover. 

This was rectified as soon as practical as it was a high priority task, given the gaps were sufficiently 

large to allow insects and possibly small vermin to burrow in them. Oddly enough these gaps were not 

noticed by me, the site supervisor or my building inspector; it pays to have fresh eyes inspect at times. 

Figures 21 and 22 show these gaps before they were rectified.  

 

  

Figure 21. The gap under a sliding door.   Figures 22. The gap under a second sliding door. 
(Photographs: DM Whaley) 

 

3 Month Maintenance / Repairs 

One month down and this meant I had two more months to report any other flaws; there were several. 

I took countless photos and I emailed a summary each month to the site supervisor. Unfortunately 

this triggered little action, other than having the rainwater tank pump and automatic changeover 

device completely replaced; by the same plumber who scratched my concrete. Once replaced, the 

plumber was asked to return once more as the system was leaking. Unfortunately each time they 
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arrived it was raining ferociously and between us we could not determine if the water surrounding 

the pump was coming from the pelting rain or the leaking valves / pipes etc. in the pump system. Sadly 

to this day it is still leaking at a slow rate.  

The three months grace period was over and it was time to summarise all of the outstanding issues. 

Due to the lack of action from the builder regarding my list of issues sent in emails, I decided to create 

one PowerPoint slideshow that would contain all issues with the house. This PowerPoint slideshow 

started with a table of contents and the floor plan, and a list of issues that I felt were high, medium 

and low priority to fix. The following pages showed the issues that I had discovered. Each slide showed 

a photograph of the defect, which was circled in red, to highlight the issue, as well as a cropped version 

of the floor plan that showed the exact location of the defect. Once completed, I emailed the builder 

the 115-page PowerPoint file and they called me within 30 minutes. I was told that they had never 

seen anything like it, and that I now had their attention. Examples of some of the PowerPoint 

slideshow are shown in Figure 23.  

The most prominent issue found in the house was air gaps at tops, and in some case bottoms, of every 

single external window and (sliding and front) door architraves. Some of these were identified by the 

thermal imaging component of the blower-door test, however, I identified the rest of these. The 

impact of these gaps would play a small part in the overall air leakage test results, the extent of which 

however I cannot quantify. What is known is that these gaps, coupled with those in the external wall 

insulation, were exactly what I was worried about, during the framing stage.  

Another key issue identified in the PowerPoint slideshow, which I have not yet spoken about, is 

condensation in the main bathroom and the en-suite. This issue is particularly worse during winter 

when showers are traditionally taken at hotter water temperatures, and where opening a window can 

exacerbate the problem; due to the influx of cold and heavily condensed air. I am unclear whether this 

is a result of a more air tight house, external exhaust fan ducting, or insufficient ducting or exhaust 

fan sizing. Regardless of the issue, this is important to address as it can lead to mould. Interestingly, 

condensation has been identified as an issue by some of the consultants who carried out the blower-

door test; it is their recommendation that exhaust fans be fitted with timer based switches, such that 

when the fan is turned off, it continues to run for about 15 minutes. I second this concept, except that 

I would argue that the fan should remain powered for up to 15 minutes in summer and up to 30 

minutes in winter. 
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Figure 23. Some of the slides given to the builder showing defects to be corrected. Note that the respective 
sections of floor flans have been blurred to de-identify the builder and their houseplans. 

(Images provided by: DM Whaley) 
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Part 3. Living in my House! 

Well, that’s enough complaining from me... Let me tell you about how wonderful it has been to live in 

a 7.7 star rated and relatively air tight new house, over the past 17 months!  

The first thing I need to mention is that the house is rated at 7.7 stars, not 10. This means that heating 

and cooling is still required to maintain thermal comfort. At times I have visitors over, particularly 

family who questioned the value and cost benefit of obtaining the higher star rating, who complain 

when heating or cooling is on; they are not aware that 7.7 stars requires heating and cooling and they 

are certainly unaware that the amount required is just over half of that for an equivalent 6 star build 

(53 vs. 96MJ/m2).  

What is noticed, however, is the temperature difference when visitors leave my house. This is true for 

both winter and summer extreme conditions; this is probably more commented on by visitors when 

leaving my house in winter. I deliberately do not use heating or cooling when I have visitors, unless 

they specifically ask. I often tell my brother and his friends, who from time to time visit to see the 

house, “I haven’t used the heater (in winter) for the last week or maybe even two”. My brother has in 

the past dispelled this claim quite quickly and has mentioned that his heater is used just about every 

day between the months of April and September / October. His cooling system is then used for the 

majority of the other months; he lives in a 1970’s constructed house, with a likely rating of 1-2 stars. 

This is where I have the upper hand, and where the NatHERS prediction is most noticed and accurate. 

Whilst playing with FirstRate5, in particular the roof colour, I noticed that the roof colour impacted on 

the amounts of heating and cooling energy needed, but the sum remained unchanged – resulting in 

the same star rating. Being more tolerant of winter compared to summer, coupled with the plethora 

of scientific arguments about climate change, I decided that I would stick with the light roof. Not only 

would temperatures increase over the expected life of the house, it would ensure minimal cooling in 

the future. Speaking of which, the house performed better than I had expected in my first summer in 

my house (December 2016-February 2017). From memory, there were 5 days where the maximum 

ambient temperature exceeded 40°C, including Christmas day which peaked at 42.3°C.  

I fortunately hosted Christmas day at my house. I had seven adults indoors all day, with an electric 

oven being used for several hours. At times the air conditioner was also working fairly hard, given the 

scorching outdoor temperatures. At one point a family member asked with a smirk on his face, “how 

are your solar panels going? Are they powering everything for free?”. I showed him the screen from 

my PV monitoring system app on my smart-phone, which show the unusually high electricity 

consumption for my house, and that the majority was being generated and covered by the solar 

panels. This is shown in the images in Figure 24, along with two energy profiles during winter, where 
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heating was used (20-07-2017) and where it was not used (21-07-2017). Note that the energy used in 

the latter was from the oven; air conditioner usage is identified by higher peak bars (800-900Wh per 

15 minute period ≈ 3.2-3.6kW).  

The orange bars in Figure 24 represent energy consumption, whilst blue bars represents solar energy 

generated. Both light blue and light orange indicate that energy consumed in the house is provided 

by the solar panels, whilst dark blue represents energy exported to the grid; similarly dark orange 

shows energy purchased (imported) from the grid. To date (476 days) the PV system has generated 

8.23MWh (17.2kWh/d), compared to the 2.32MWh (4.8kWh/d) that I have consumed.  

 

   

Figure 24. Images from the energy use and PV monitoring app. 
(Images provided by: DM Whaley) 

 

All up, I used the air conditioner for cooling on 7 days throughout the summer, i.e. each of the days 

that exceeded 38°C. In all cases where the air conditioner was used, except for Christmas day, it was 

used for only one hour to remove heat that I felt was trapped up near the ceilings. I set the thermostat 

to 25°C, and on the days I used this, I actually felt cold within the first hour it was operating. This made 

me switch off the air conditioner once it had reached that 25°C set point. In contrast, I had used the 

heating for 29 separate days in winter 2017, 8 of which fell in succession when my father was visiting 

from interstate and staying at my house. This was considerably more than 7 days it was used in 

summer, however it should be noted that about half of the time that heating was used this was to dry 

clothes inside on portable clothes racks.  

This brings me to another important factor... behaviour change. It is very likely that due to my 

expectations of living in a 7.7 star house, that I deliberately do not use the air conditioner when I feel 

either slightly cool or warm. I always first adjust my level of clothing (in winter, I add a warmer jumper, 
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jacket or even beanie) and in summer, I circulate air using the ceiling fans. I have noticed on many 

occasions in summer that when I return home from work that my house feels warm. However, I resist 

the urge to use the air conditioner straight away, and instead I operate the ceiling fans, at their 

maximum speed, for a few minutes then I reduce the speed to the minimum. After these short few 

minutes, I am amazed at how much cooler I perceive the space to be. This prevents me from using the 

air conditioner. On one occasion my brother and father were visiting on a 35+°C day and my brother 

requested that I use the air conditioner, whilst my father and I were comfortable without it. I used the 

ceiling fans for five minutes and then asked my brother how he felt. He surprisingly said, “It feels 

alright now. You don’t need the air con on anymore”. 

Another key to the thermal comfort levels that I achieved is my use of zoning. This is a technique 

where doors are shut to section parts of the house that I will not be using and hence do not require 

heating or cooling. Even when I am not using heating or cooling it is common that my laundry, 

bathroom and spare bedroom doors are shut. In winter, I also roll up a towel and place this under the 

laundry door and close both cavity sliding doors between my ensuite and main bedroom, when I leave 

for work.  

In addition to the excellent thermal comfort, I am very pleased to report that double-glazing 

significantly reduces the amount of outdoor noise that can be heard within the house, when all of the 

windows and doors are shut. In fact, I have noticed on several occasions that noise entered the house 

from the front (entry) door and even if work, e.g. neighbours using power tools, was being conducted 

close to any of the shut sliding doors or windows, it always sounded as though the sound was coming 

from the front of the house; as this was the only door without glazing. As it turns out, the sound was 

entering through the gaps around the door, which was soon fixed using cheap adhesive weather 

stripping, available at the local hardware store. As the weather stripping package contains two lengths 

of 2.5m, and my entry door is 2.4m, this meant that I needed two packages if I wanted to seal the top 

of the door. This was useful as I used the remaining weather stripping on my garage-entry door and 

my laundry door. 

Other important notes regarding thermal comfort include the temperature differences between the 

main living area and the southern facing bedrooms / study. The latter are not exposed to direct 

sunlight and are noticeably cooler than the open living spaces with north facing windows. This has 

been particularly annoying during sunny winter days when I spent many hours working on my personal 

computer in my study. In reflection, I could purchase a laptop computer which would allow me to take 

my work with me to any room in, or even outside, the house. Note that although I rarely use the 

heater, compared to most houses, there are mornings where it is cold inside the main living area. I 

often see the monitored temperature bottom out at 14°C and on one occasion after a particularly cold 
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night this past winter, I saw the temperature reported as low as 13.5°C. I recall my brother indicating 

that his house on a similar cold morning was just 7°C inside his kitchen. 

One surprise about the house is the heat retaining ability of the double garage. This is due to external 

wall insulation and insulated panel-lift doors. This is particularly evident when I return home and close 

the panel-lift and garage-entry doors, where the (car) engine heat provides a significant amount of 

heat into the garage. This is very welcome in winter, and I notice if I enter the garage about one-three 

hours after I return home, the space is heated to a very comfortable level. In contrast this is space 

becomes remarkably warm and very uncomfortable in summer, particularly when outdoor warmth 

enters as I drive and park my car in the garage. I have, however, created a routine where on warm and 

hot days I return home and keep both panel-lift doors open for a period of about one hour to allow 

the engine heat to be removed by moving breezes. 

 

Decision Making Process for Purchasing and using Appliances 

I selected all of my electrical appliances such that they were the most energy efficient as possible, i.e. 

have the highest energy star rating, given the appliances offered in stores or at selections. My 

dishwasher has the lowest star rating of 3.5, whilst my refrigerator and front-load washing machine 

have star ratings of 4. My television and gas instantaneous water heater are both rated at 6 stars. My 

reverse-cycle air conditioner is from the premium inverter range and has a nameplate EER and COP of 

3.38 and 3.92 respectively. This system provides 3.2-8.0kW of cooling capacity, and 3.5-9.0kW of 

heating capacity. As explained earlier this is able to sufficiently provide heating and cooling when 

demanded and the house is zoned appropriately. My oven door is triple-glazed, to minimise heat loss 

through the door. Finally, at the end of winter 2017 I decided to purchase an electrically heated low-

powered (230W) clothes rack, such that I could use this instead of the reverse-cycle air conditioner to 

dry clothes, even during overcast days. 

I decide when to use power hungry electrical appliances by using common sense and real-time 

feedback (from my PV system monitoring app), such that the majority of the energy needed comes 

from the sun at no cost to me. I generally wait until it is sunny for longer periods before I use my 

vacuum cleaner which along with my iron and washing machine have never been used at night time. 

On the odd occasion it is consistently overcast and I need to vacuum, I consult the PV monitoring 

system app and take note of the amount of power used by the vacuum cleaner. This allows me to 

calculate how long I can use this during every 15-minute period, to avoid importing (and hence paying 

for) electricity. To illustrate the point, I once vacuumed for 6 minutes out of every 15, just to avoid 

paying for electricity – a very tedious way to vacuum as it requires constantly updating and consulting 
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the monitoring system. Despite my extreme behaviour and decision making, it is highly likely that most 

people would not do this. In fact, I have shared my stories with family and friends, and although some 

have modified their behaviour to use appliances when it is sunny, some argue that “it is just too 

stressful to work out when to use appliances”. My response is “is it too hard to look through a window 

and see if it is sunny?”. This is a somewhat similar to arguing that it is stressful deciding when to fill up 

a car with petrol, when people would likely make decisions based on their observations of petrol 

prices?  

Note that I rarely use the warm cycle of my washing machine, only to wash towels and bed sheets that 

list this as the washing instruction, however, when I do use this, I have noticed that using the 

instantaneous water heater wastes large amounts of gas. This is due to the constant stop-start filling 

nature of my washing machine, and the fact that a certain amount of gas is used each time the 

instantaneous gas water heater starts. Coupled with the short durations of adding hot water to the 

washing machine, very little if any hot water makes it to the washing machine. This is then heated 

using the electric element by default. As such when I use the warm washing cycle nowadays, I switch 

off the water heater controller and rely on solar-generated electricity to heat the water coming 

through the hot water pipes; assuming that the solar output is up to the task (either by using the app 

or looking out of the window!).  

Finally, one key feature I was looking for when purchasing new appliances is the ability to operate the 

appliance when not at home. This is achieved using either a delay function, which can be set on my 

washing machine and dishwasher, or by setting a start and end time on appliances including my 

electric oven, air conditioner and TV. These allow me to turn on appliances during the middle of the 

day if I am not home – a feature that I have used several times, except for the TV! 

 

Landscaping 

The house was mainly complete; the only thing missing was a garden and plants, other than the 

resilient weeds that somehow kept growing despite several poisoning efforts. The landscaping was 

only completed in May 2017 when my mother was house-sitting, whilst I was overseas for work. She 

knew that I would probably never get around to it and she also knew what I wanted, i.e. native plants 

throughout the property, large rocks (that double as retaining) in the front yard, and lawn and dwarf 

citrus trees (in wine barrels) in the back yard. I received a quote from one landscaper just after I flew 

out of Adelaide. This landscaper had previously done some levelling / benching and rubbish removal 

work on my property, however I thought their quote was too high. By the time I arrived in the UK, I 

had heard news that another landscaper had been appointed, and that their quote was much more 
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reasonably priced. I returned home one month later to a wonderful surprise. Both my front and back 

yards had been transformed from dirt and weeds to beautiful gardens, complete with everything that 

I had ever wanted and more (patches of soil for a vegetable garden).  

Figures 25-28 below show the finished product including the landscaped front and back yards, whilst 

Figure 29 shows the utility side of the house, adjacent the second retaining wall. Utilities include 

outdoor air conditioner unit, water heater, 1,600L rain water tank and pump.  

 

  

 Figure 25. Final product after landscaping.  Figure 26. Front landscaping. 
 (Photograph: DM Whaley) (Photograph: DM Whaley) 

 

   

Figures 27, 28 and 29. Final product after landscaping, showing (left) alfresco area, (middle) landscaping 
where sewage easement initially existed, and (right) utility side of house.  

(Photographs: DM Whaley) 
 

 

 



Planning, Building and Living the Dream                                                         edited by Cathryn Hamilton October  2018 

 

172 

 

Future Work / Considerations for Future Houses 

Although I am delighted with my house’s thermal performance, there are a few improvements that 

could be made to improve thermal comfort. I decided not to make any modifications to the house 

until I had been living in it for a one year period, i.e. I had experienced all of the seasons. The highest 

priority for me, now that the landscaping has been completed, is to block out the sun with external 

shading devices on the East-facing windows, West and North-facing sliding doors. These are things I 

expect to add later, however summer is approaching and I recall the amount of heat coming in through 

my (East-facing) main bedroom windows on hot summer mornings.  

I will consider installing a screen mesh door at the main (entry) door to allow improved cross-flow 

ventilation, which is not as great as I had hoped for. I currently choose to open the three awning 

windows in my main bedroom, which have limited ability to open, due to their design. In reflection, I 

could have perhaps selected alternative windows that opened more, although I do prefer the 

appearance of the awning windows that I selected; there is a looks vs. practical trade off!  

I will also consider installing more skylights, in particular I would like to add these to the walk in robe, 

and to the ensuite and the main bathroom. One drawback of the skylight that I have in my study is the 

position of this relative to the ceiling fan, i.e. when the fan is operating, it creates a shadow effect that 

makes me feel nauseated and I hence do not use the ceiling fan whilst I am in the room, unless I shut 

(close the damper in) the skylight during the day, which essentially defeats the purpose of the skylight.  

One element I did not consider through the building / planning process was the location of an external 

clothesline, and how to fix this to a secure fixture. I was indecisive about the optimal location, to gain 

natural sunlight during winter, and later considered fixing this, after handover, to either a retaining 

wall sleeper or to the aerated autoclaved concrete (AAC) wall. I was advised by the builder to not fix 

this to an external AAC wall, unless I could securely fasten bolts to the house’s steel frames. This is 

currently not a high-priority issue for me as I have multiple portable clothes racks that do the job for 

about 95% of the year.  

To date, I have never yet run out of rain water for toilet flushing, although the leak from the pump is 

still to be resolved. Since the tank is connected to an automatic changeover device, which resorts to 

mains pressurised water in the event of a pump fault or blackout, in the future I would recommend 

that all toilets be plumbed to the rain water tank pump. I have had many visitors since handover and 

at times, particularly in winter when it has been raining, I ask people to use the ensuite toilet as this is 

plumbed to rain water.  

An additional plumbing modification I would insist upon, in a future house, is the inclusion of insulated 

hot water pipes. As I have the hot water recirculation loop installed, the distance between the water 
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heater and the main bathroom and laundry taps is quite large and there are significant temperature 

drops across the pipework. I have personally measured the steady-state temperature at each outlet 

and noticed that there is a 3°C difference between the water temperatures in the ensuite and main 

bathroom. I recall requesting insulated hot water pipes before and during the selection processes, 

where I was told by the builder that these could not be done, and that this also would not make a 

difference. As such I selected hot water piping that had the least heat loss / highest thermal resistance. 

Imagine the temperature drop if regular piping was used by the builder.  

Upon reflection, I am not sure that I would install the water saver feature again. Despite saving water, 

this does increase gas consumption, but more importantly, it does not work all of the time. The 

preheat buttons signal the water heater to preheat, and this process starts. This takes approximately 

two minutes to complete, however there are periods where this process stops after just a few seconds, 

and water is not actually preheated. This is odd, as the preheat function seems to operate correctly 

for about one week and then not again for several days; it essentially works correctly about 60% of 

the time.   

One final consideration is the location. Although I absolutely love the location of my house, I have a 

long commute to work, i.e. about 40km each way (400km per week if I work from the office every 

day). Not only is this a sizable distance, I drive a V6 car, and although my house is carbon neutral, I 

sometimes wonder how my overall carbon emissions stack up! Realistically though, I could purchase 

another vehicle in the future, including an electric vehicle, and use my solar generated power to 

charge this, or a smaller more fuel efficient (or diesel) vehicle. At the moment, however, I plan to keep 

driving my car until it dies! 

 

Key Learnings 

 Plan, plan plan,  

 Do your research on products and challenge your builder, if you don’t agree with them, or 
they indicate such a product does not exist, 

 Tell your builder that you: 

o are sustainability focussed and that the minimum energy performance rating of 6 
stars is the bare minimum, i.e. you want far better than that. It is far easier to do this 
whilst building, compared to retrofitting later.   

o will use an independent building inspector to inspect their workmanship.  

o will have blower-door tests after handover to determine air leakage. 

 Future-proof as best you can, 
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 Use a building inspector – their knowledge is invaluable and they deal with the builder if issues 
are found! A few thousand dollars is insignificant in the scheme of things,  

 Don’t select everything by yourself. Take a level-headed friend or family member; they might 
actually enjoy the experience too (especially if they will have an opportunity to build)! 

 Stay on the site supervisor’s good side – it really helps when issues arise,  

 Be patient – there will be delays, 

 Don’t tell people you are living with any completion dates, especially those at the start or end. 
If you do share dates, add several weeks to them. People are never happy to hear a milestone 
will not be met; on the contrary they are always pleased when they are brought forward!  

 Energy efficient / low-energy / sustainable houses CAN be built to a high quality standard by 
volume builders.   

 

References 

Ambrose, MD & Syme, M 2015, House Energy Efficiency Inspections Project – Final Report. CSIRO, Australia. 
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The Shearing Shed 

 

Steve Coombe 

 

In the beginning 

Where does the inspiration to build the weirdest house in the street come from?  In 1976, when on 

holiday in north-west New South Wales, I visited an experimental house at Fowlers Gap, north of 

Broken Hill.  It had been built by the CSIRO and had all sorts of monitoring equipment through it to 

measure its effectiveness.  Being a bit ‘sciencey’, this piqued my interest in the idea of energy efficient 

houses. 

Over the next quarter of a century in my idle moments I would sketch house designs or read the latest 

developments in low energy housing. At that time most of the books were from the northern 

hemisphere and didn't translate well to regional South Australia.  The idea of building was often toyed 

with and rejected for one reason or another as we moved around the state following work. 

The principles were easy enough.  Four main design elements would get you eighty percent of what 

we needed.  They were: 

1. Orientation. 
Face the house north - easy.  Or if you are fussy kink it around a few degrees west to make up 
for the discrepancy between magnetic and true north 

2. Insulation 
You really can't get enough.  Roof and walls. 

3. Windows 
Big windows all the way to the floor on the northern side to take in sun in winter and to heat 
the concrete slab floor.  Little windows on the southern side of the house to prevent heat loss. 

4. Overhangs 
Once the sun hits the glass it's too late so in summer the northern glass needs to be shaded 
by eaves. 

And that is pretty much it.  Chasing the last twenty percent can be interesting but also pretty expensive 

at times.  Visual elements, much loved by architects, are the most expensive.  They can make a truly 

artistic statement and be wonderful to behold, but in the end, it is just a place to lay down at night.  

The majority of the time I spend in my house I have my eyes closed! 
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The Block 

Approaching fifty, I had a 'now or never' moment and decided to finally take the plunge.  First though, 

it was necessary to find an appropriate piece of land.  Our mantra was always to live on the high side 

of the road, but there were many other criteria as well.  Work had brought my wife, Jill, and I back to 

Murray Bridge after an absence of fifteen years and we were looking pretty settled in our jobs so we 

looked for something locally that would fit the bill. 

We eventually settled on a 5.4 hectare block in the centre of a new subdivision just south of the South 

Eastern Freeway on the southern edge of the town.  It was surrounded by blocks of 2 to 6 hectares 

and was accessed by a cul-de-sac.  From the freeway south to Lake Alexandrina there are ancient east-

west sand dunes covered by remnant mallee, left by farmers to prevent sand drift.  In between dunes 

are clay swales over limestone.  Our dune provided the slight elevation sought and the three or so 

hectares of vegetation behind the house site would provide us with our daily view.  The size of the 

block would be intimidating to some from the city, but to us it would provide the separation from our 

neighbours and a patch of scrub to wander about in and tend to.  There was also the prospect of 

keeping native mammals, something I had learned about during a stint at Warrawong Sanctuary in my 

immediate post-teaching days. 

 

Planning 

How do you go about planning to build something a bit different? It is easy enough to go to one of the 

main house building companies, point at a plan and say, "I'll have that one", and sign on the dotted 

line.  But not for us.   

It was 2000 and both of us were working full time.  I had visited quite a few energy efficient houses in 

the immediately preceding years, many of which were quite homemade jobs.  These didn't look too 

much fun for a couple of reasons.  The first was that they were owner built, requiring superhuman 

effort on the part of the builders, something we just didn't have time nor the inclination for, and 

secondly, most looked pretty amateurish.  I think the worst effort involved a dry toilet, the main 

receptacle of which was perched on the top of an automotive scissor jack. 

Of course there were two of us going to live in this place, so it would have to meet two sets of 

expectations.  How green were we prepared to go?  There are some wonderful places out there, but 

at the time we felt that we didn't want to make too many compromises to our existing lifestyle. In fact 

we didn't engage an acquaintance of ours who is a very green architect for fear that we would have 

to turn into hippies to live in what he might design for us.  We needn't have feared this at all, as it 
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turned out.  He acknowledges that he can design a great house that would be ultra-efficient that we 

would hate living in.  He makes the point that there is a solution for every site, for every price, for 

every owner.  Perhaps we will use him for the next house. 

So we decided to head off to the Archicentre and attend one of their seminars, during which they go 

through the basics.  Nothing much new there.  What we then did was ask the Archicentre to develop 

a 'concept' for us for a modest fee.  A few days later a bright young architect materialised at the front 

gate in a Toyota Paseo and wandered around the block to get a feel for the place. 

 

Briefs 

We had prepared briefs for him and presented them to him at this time.  They are worth reproducing 

here to get a feel for what we were seeking at that time.  On re-reading them in 2015 it is interesting 

to see how much my own ideas have shifted in the intervening decade and a half. 

Steve’s list 

The house should perform well passively with appropriate orientation and windowing.  Its form is less 

important to me than its function.  I want it to be technically competent. 

So saying, I am open to advice on how this should be achieved in respect of building materials, power, 

heating and cooling.  I don’t believe that the house needs to be autonomous.  I have opinions regarding 

the necessity of building a structure that only comes into its own post-apocalypse.  I don’t believe I 

should be paying money to shelter cockroaches. 

Orientation  

I assume that the house will be orientated roughly east-west with the living areas on the northern side.  

I understand that some small difficulty is posed with the rise of the land being to the north, but the 

tree line and rise will provide the shelter from the freeway and the privacy from the neighbours.  The 

rise is gentle and the house can be sited sufficiently far from the existing line of scrub as to gain good 

solar exposure.  It’s southern aspect and presentation to the street is of no interest to me, however the 

shape and size offer the prospect of dominating the entire subdivision.  The scrub will offer me far more 

solace and enjoyment than my immediate neighbours! 

Zones 

The structure should have four zones. 

1 A master suite with a reasonable sized bedroom, an en-suite with sufficient floor room to actually 

towel down without overflowing into another room will be appreciated as will an enormous 
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storage for Jill’s clothes.  She currently uses an entire bedroom plus hanging space in the walk in 

robe in the black and gold brand boredom we currently inhabit.  Mild amounts of extravagance 

will be tolerated here.  The en-suite will have decent lighting to prevent yours truly from 

undergoing the daily ritual of self inflicted plastic surgery currently endured and will have his & 

hers lighting at the bed.  Her choice will be endless and abundant hot water for the shower. 

2 Living area needs a place to sit to eat, formality a rarely chosen option, but an option nonetheless.  

The kitchen will have all manner of eccentricity best described by Jill.  A formal lounge was last 

used eight years and three houses ago when a casual option was not available.  I do insist, however 

that eating be done at a table and not on the settee in front of the box. 

3 Guest/utility needs a space that can be inhabited by guests or elderly parents in privacy and need 

not comprise the formality of bedrooms as such, but flexibility of application rather than generosity 

of space will be desired.  An office space will be needed, along with the usual ablutions. 

4 Vehicles are a real part of living in the country and, while a 60 x 40 shed in galv would probably be 

cheaper and seems the locally preferred option, I would prefer to demonstrate to the rest of the 

sub-division that attractive integration is possible.  The vehicular accommodation should provide 

for three and a workshop, where a male may either retreat to contemplate the wisdom of modern 

partnerships or weld, hammer, saw creatively or for repair. 

Water 

Filtered water is available at steadily increasing cost from the French, or completely free of charge 

from above.  Most locals seem to be able to survive with 2 x 22,500 litre tanks, with reticulated water 

full time to the garden and toilets and switchable to the house.  The thermal mass of the water could 

perhaps be integrated into the design, or used as shelter from the western sun.   

Hot Water 

Is a solar HWS worth investing in?  Current usage suggests nearly ten years to amortise the additional 

cost.   Please convince me otherwise.  References to whales and baby harp seals should be avoided. 

Power 

Power discontinuities are anecdotally becoming more frequent but I am unconvinced that solar/wind 

provides a viable or cost effective alternative. Even with the current subsidy, return-to-the-grid systems 

may not be worth the investment as they still leave the investor reliant on the vagaries of the grid.  A 

simpler alternative may be wiring which allows complete isolation and connection to a generator for 

short periods, with preference given to maintaining refrigeration, lighting and water supply.   Please 

forgive my paranoia. 



Planning, Building and Living the Dream                                                         edited by Cathryn Hamilton October  2018 

 

179 

 

Heating/Cooling 

Solid fuel is out.  As is plentifully evident, this small dry sandhill can grow stunted mallee; slowly.  Any 

thoughts of self-sustainability should be ruled out from the beginning.  More importantly, any heating 

system needs to be thermostatically controlled and limited to the main living zone.  Winter heating to 

around 20C will be sufficient. 

Cooling is an interesting proposition.  Good solar design should be able to reduce the need for this.  

This area is cooled nightly by local breezes from the lakes to the south.  Good airflow through the house 

should capitalise on this. I reiterate that I am happy to discuss alternatives. 

Flooring 

Ever seen those ghastly photographs of early surgical procedures?  Surgeons in street clothes operating 

on some hapless soul’s kitchen table.  In a small number of years carpet will be viewed with the same 

horror as an obvious source of pestilence.  Solid flooring please.  Throughout. 

Window treatments 

When the sun hits the glass it is too late.  It is with some small regret that the house cannot be sited 

more remotely (perhaps the next one will be) so that window treatments could be done away with 

altogether.  Is there a possibility that the glass could be protected /privacy could be achieved from 

outside the window? 

 

Of course there was the other person to consider. 

Bluebush Court – Jill’s Wish List (for starters) 

Cooking, Cleaning, Ironing, Wet Bits 

 Large pantry – perhaps a walk-in space that can also house the chest freezer, fridge and bread 
maker (we don’t do the party entertaining bit but I do like to have a very neat kitchen) 

 Single marine sink in kitchen (had one of these before – best thing ever, nice and deep) 

 Island workbench in kitchen – big, broad, usable; sink, dishwasher, cooktop, oven, microwave 
behind against internal wall 

 Kitchen and bathrooms with glass splash backs and maybe showers too – reduce the amount of 
grout wherever possible! 

 Large ensuite (in fact we could have the main bathroom config. and our visitors can have the 
ensuite size) – so Steve doesn’t break his knuckles on the shower screen drying himself 

 Laundry space with drying area 
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Living 

 Storage – built in robe style for all our goodies (this could be in the guest wing) 

 Hard floors – carpets are a pain 

 Large windows on north side – lots of light 

 Library –  we have heaps of books so I’d like to be able to display some of them either in our 
existing large bookcases or in built-in bookcases 

 Flow through ventilation – create breezes in summer and not need to use airconditioning if 
possible.  (Reverse cycle system for living area – Daikin Inverter?) 

 Clean lines – hate clutter; like open plan living spaces, don’t mind an industrial feel 

 Is double glazing worth considering? 

 Steve will say we need to have fly screens otherwise I’ll get eaten alive by mozzies 

 Lots of power points – not just in living, everywhere! 

Bedrooms 

 Visitor’s area – doesn’t need to be compartmentalised into separate bedrooms 

 Walk in robe – large and airy, maybe behind the bed, enter from each side arrangement (I don’t 
have the biggest collection of clothes in the world – although Steve will tell you I do; they just 
happen to be in a very organised state, which takes space!) 

External 

 Outdoor deck – perhaps both north and south for winter and summer enjoyment 

 External shutter for window treatments?  I hate curtains (Saw this great house at Hilltop Drive in 
Upper Sturt – brilliant concept of shutters for protection from fire and weather) 

 Undercroft garaging – with access to house 

 Rainwater throughout (although toilets can be reticulated) 

 Glimpse to west through protective walls at end of house?  Picturing a wraparound something at 
ends of house where you can sit and contemplate the world (another Hilltop Drive idea…) 

Love to haves but don’t know if can afford: 

 Ducted vacuuming – although if timber flooring I’ll just use a special wood surface mop thing 

 Aluminium doors?  Back to Hilltop Drive example…. 

 Timber floors throughout 

 Curved roof line, any curved walls 

 Granite benchtops 

 Solar anything 

 Sealed driveway 

 Automatic roller doors on garage 

 Shade sails over some of northern deck area 
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 No ironing ever again…. 

If anyone has worked out how to banish ironing permanently please give us a ring.  And as I am writing 

this and not my good wife, I reiterate the statements regarding her wardrobe. 

 

The plan 

A few weeks later the Toyota Paseo returned with a very urban interpretation of a house for this site.  

Not at all what we had been expecting and not really in tune with the location.  We parted company 

on good terms and set about focusing more intently on what we really wanted. 

Our next step was to approach a local draftsman.  Murray Bridge is still a small community and links 

within the community are strong with many families that have been here for a long time. Our 

draftsman had attended Murray Bridge High School with Jill. He was well known and respected within 

the town and listened intently to our ideas, and incidentally, at that time drove a much more rural 

Nissan Patrol.  Jill grew up in Monarto and was familiar with the local shearing sheds.  I sent her off 

with a borrowed new-fangled digital camera and a fist full of batteries (it would flatten a set after 

seven photos I recall) to snap away at some of the local shearing sheds. 

She was in charge of form and I was in charge of function.  She wanted a house that could not be 

ascribed instantly to a particular decade and wanted to take cues from the rural setting.  As a kid she 

was a 'rousey' in the shed at shearing time so a shearing shed interpretation it was to be. 

The draftsman generated a house plan that was instantly what we were looking for.  I think we made 

just two or three adjustments to the plan before we took it to builders for quotes (see Figure 1).  It 

incorporated the industrial look we were seeking with most of the elements we desired and could 

afford. 

The house would be clad in zincalume and be very shearing shed-like in appearance. Inside it would 

be clean and modern. 
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Figure 1. The floor plan 

(Image provided by: S Coombe) 

 

Approval 

I would advise anyone attempting to build something other than the vernacular to start early and 

develop a relationship with the council planning staff.  I did attempt this early on with little success.  

The planning officer looked at me suspiciously then wide eyed at the plans, only to disappear at speed 

back to her office uttering, "I have never had to deal with anything this radical before."  To be fair, she 

also expressed the view that our subdivision should never have been allowed.  It was around this time 

that I came to believe that council's default answer at that time was "No!" for anything faintly out of 

the ordinary.  I have also learned that the senior staff in Murray Bridge turnover frequently.   

Nonetheless we did get approval, mostly because the Development Assessment Panel understood 

what I was trying to do and a number actually knew me personally.  They knew it would be a quality 

build. 

 

Building 

There are some excellent builders in Murray Bridge and our philosophy was to use all local suppliers 

and tradespeople wherever possible.  The one we eventually chose was known by the nickname of 
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'Millimetre' because of his attention to detail.  At one point he actually apologised to me when he 

discovered that the foyer was three millimetres out of square.  As is the way in small communities he 

had already built the house across the road, and was a former student of mine at Murray Bridge High 

School.  Communication with the builder was easy, but because of his reputation there was a year's 

wait until he was available.   

The house flew up.  It turned out to be a simple build and was completed in just four months.  Ground 

was scraped and waffle pods went down almost straight away, although they had to be retrieved from 

all over the block after one windy night.  The wooden frame went up in a week and the roof went on 

a few days later.  The process was completely painless.  Discussions were had and compromises made 

along the way.  For example, we discovered that we could have nine laminated e-glass clerestory 

windows for the price of four double glazed hoppers.  At one stage I had a bit of a panic when the 

grout in the bathrooms was a little dark, but Jill approved of it, even though she didn't get her big tiles.  

In December 2001 we moved in to a completed house. 

 

Living here 

We are the only people in the street to have had a house brochure (see Figure 2.).  This brochure was 

written for one of the Solar/Sustainable House Days that we participated in, we handed out dozens to 

the curious.  At one stage I was of a mind to have them available at the front gate.  A favourite Sunday 

afternoon activity here in Murray Bridge after the roast-and-three-veg lunch is to take Mum for a drive 

to look at the big houses.  We can almost predict where the slowly moving car will stop at the point 

where the realisation comes that it is a house and not a big shed.  In fact it is not readily identifiable 

as a house at all and is often overlooked by those doing the rounds for sales or religious purposes.  

Suits us fine. 

The house polarises people.  They either love it or hate it.  One local real estate agent was heard to 

mutter that it should have never been allowed to be built, but with several of the McMansions in this 

subdivision for sale, some for several years, ours is the one that stimulates interest and offers. 

However most people wonder at the compromises to lifestyle that need to be made to live in a house 

like ours.  The answer is that there really aren't that many.   
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Figure. 2 One side of the DL size brochure 

(Image provided by: S Coombe) 

 

Heating and cooling 

In winter the shutters on the northern side are up during the day and they allow the sun to stream in.  

At around four thirty the shutters go down and the living area is warm enough until bed time.  The 

sole heating is provided by a reverse cycle air conditioner and we have a rule that it doesn't go on until 

the temperature dips to 19C and goes off at 21C.  Getting home after dark, when the precious heat 

captured through the day has already escaped, is the main issue. 

In summer the shutters stay down during the day and in the evening when the temperature outside 

drops below the inside temperature the house is opened up.  Air conditioning is only used a few days 

in the year and only if the house gets hotter than 29C.  From around 27C a cheap box fan is brought 

out to blow some air around.  At 50 watts it is cheap to run and doesn't attract the dust and fluff of 

fashionable ceiling fans. 
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Figure 3. The rear of the house   Figure 4. Winter sun penetration 

(Photographs: S Coombe) 

 

Solar panels 

In 2005 we decided to go solar.  A 1.5kW system was installed and we received a buy back price roughly 

equivalent to the cost of our imported power.  In 2009 we expanded this to 2.7kW and were able to 

take advantage of the 50c per kW return offered at the time.  Those in the community who see this 

as somehow wrong and that it takes advantage of those who do not have solar have to understand 

that as early adopters we paid $23,000 for this system that can be purchased today for nearly one 

tenth of that cost.  With the steadily increasing cost of power and supply charges our rebate has 

steadily shrunk to the point where it merely covers the cost of our imported power.  The system 

provides around 10-12 kWh of power daily, averaged out over the year, which is around our average 

daily use over the year.  It is unlikely that there will ever be a breakeven point on the cost, but in the 

end we went solar for philosophical, not economic reasons. 

Water 

Not all solar hot water services are created equal.  Our first unit was of the traditional flat plate copper 

pipe type. The two solar collector panels were attached by plastic joiners that were not UV stabilised.  

They had to be replaced annually after developing leaks.  This is an astonishing oversight by a 

mainstream manufacturer.  One very cold night the valve that was designed to open when the water 

froze failed to function (unsurprisingly it froze too) and ruptured, waking us to the dreaded trickling 

sound from above.  It was ditched in favour of an all plastic job from a Western Australia manufacturer.  

Its solar collector is a clever plastic panel that simply expands a little if it freezes and returns to its 

normal size as the ice melts.  Clever, but not quite clever enough as it has had to be replaced after 

nine years in April 2017.  My parents’ house, which they built in 1950 and lived in until 2014, was just 

into its third hot water service after 64 years.  It seems that manufacturers have some work to do. 
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During the drought from 2006 to 2010 we got perilously low on rainwater, saving a small amount for 

possible firefighting.  The house size and annual rainfall are balanced at a usage of around 200 litres 

per day.  Switching over to reticulated town water makes you realise how spoiled you are when using 

rainwater.  Hair and skin suffer and clothes turn steadily brown.  We built a shed with an additional 

100 square metres of roof space and an additional 22,500 litres of water storage as a buffer against 

future shortages.  This water now provides us with fruit and vegetables and has given me an excuse 

to collect some old cars. See  

 

 

Figure 5. The greenhouse fed with rainwater from the shed 

(Photographs: S Coombe) 

 

Appliances 

I am always impressed with those British television shows where a new build seems to be 

accompanied by a completely new set of furniture and artwork to set off the house to artistic 

perfection.  Back here in reality it is necessary to arrive in the new build with one's pre-existing 

impedimenta.  Once you start looking at the power bill it is inevitable that you become a bit of a 

kilowatt Nazi.  Many of the improvements to power consumption can be made by more considered 

use of the existing appliances.  Personal habits can make quite a difference to overall consumption.  

Not heating empty rooms and turning appliances off when not in use are just two options.  Many 

houses have televisions on as background noise with nobody watching.   
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But there are now many gains to be made with new appliances.  Standby draw of less than one watt.  

LED televisions of enormous screen size that use less power than modest cathode ray boxes. Induction 

cook tops, lower power and water use dishwashers and front load washing machines can all contribute 

over time as appliances need to be replaced.  When we chose our lighting in 2001 there was almost 

no choice if you rejected incandescent models.  "There is our fluorescent unit sir in the back right hand 

corner of the shop.  Take it or leave it."  Steadily replacing fluoros with new LED lights makes 

incremental gains over time with the added bonus that they don't seem to be quite as attractive to 

night flying insects unlike the UV heavy fluorescents.  We replaced our fridge-freezer and old chest 

freezer with a large two door fridge freezer that gained us 2.5kWh per day with only a small loss in 

volume. 

I am particularly proud of our new clothes dryer which is a condenser model that uses heat pump 

technology.  It works on the same principle as a reverse cycle air conditioner to create heat and 

condenses the water into a container that is emptied into the sink after each load.   

 

Doing it again 

In the past sixteen years there have been many advances in materials.  Whilst our design is basically 

sound, many improvements could be made in the next build.  Double glazing is one item that has come 

down in price significantly and can make a big difference to the performance of a house with large 

northern windows.  Even low-E laminated alternatives with thermal break frames would improve the 

performance of our house.  There are a plethora of LED lighting choices now that were not available 

fifteen years ago.  Better shutters are now available. 

There are also interesting new wall and cladding materials available that provide great insulation 

performance.  New battery technology now coming on stream the idea of going permanently off grid 

is tantalisingly close. 

Would we build again?  The short answer is "Yes", and we are more confident about stepping up to 

the next level of efficiency.   
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Summary 

 

Cathryn Hamilton 

 

This book collects the experiences of twelve home owners who, since the year 2000, have built a new 

‘sustainable’ house or made a significant ‘sustainable’ addition to an existing house in South Australia. 

The Introduction chapter explored the context in which new homes are being built in Australia, 

describing the drivers such as population increase but also describing issues that need to be 

considered such as our ecological footprint and climate change. There was also significant focus in the 

Introduction Chapter on available information about: 

 design solutions that mitigate and adapt to climate change;  

 how to incorporate energy efficiency into new house design; and  

 the assessment process for designs for energy efficiency.  

Recent research which identifies variable performance of new houses is also discussed in the 

Introduction. What is clear is that the solutions are known but potentially are not well applied by 

architects and builders, unless they have experience in building energy efficient houses.  

The remaining twelve chapters explored each house and the owner’s perspective in relation to two 

questions:  

1. What motivates a new house builder to seek more sustainable features in their houses?  

2. How satisfied are they with the planning and building processes that ensue, and the final 
product?  

As each Chapter progressed, it became clear that while most people did not like the term 

sustainability, they had decided to address the size of the dwelling, the energy it would consume, what 

sources of energy they preferred to use and also for some, the capture and on-site use of rainwater. 

Some chose to incorporate old materials in their build where they could, although most chose new 

materials. Some focused on thermal mass while others focused on insulation. All were concerned with 

orientation and passive design to capture winter sun while also aiming to maximise comfort levels in 

the heat of summer, installing various forms of shading devices often supplemented with air-

conditioning. 

It was also clear that there have been a range of experiences in respect of both the planning process, 

including design and approval, and the building process itself. In respect of planning, very few owners 

had problems with their council approving the type of house being proposed, although the inclusion 

of rainwater tanks was highlighted as being problematic in tight site locations.  
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For some owners, the process of selecting a builder and maintaining a continuous flow of building 

contractors working on the project was less than satisfactory. The extended period of time taken to 

build some houses was a source of considerable frustration for these owners as was the quality of 

build being delivered. In addition, in a couple of cases, builders actually experienced financial 

problems and either ceased operating during the building process or went broke afterwards.  

Adequate and timely communication, or the lack of it in some cases, was a significant issue for some 

owners and many had to be on-site inspecting work which should have been the role of a project 

manager or a builder’s site supervisor. Particular attention to detail such as ensuring that gaps in 

insulation were eliminated was a common issue. This finding is quite disturbing as the integrity of 

insulation is paramount to the achievement of energy efficiency. 

Many owners have been required to spend more than they initially budgeted to get the sustainability 

features they wanted in their house. There is clearly an extra cost to build a once off architectural 

design that is not merely an adaptation of a builder’s existing design and to incorporate materials and 

systems that are more sustainable. A couple of owners were unable to get the style or brand of a 

particular building component (such as windows) that they desired as their builder was locked into a 

preferred supplier contract. For one owner, the variations sometimes included a cost of compensation 

to a preferred supplier! 

Irrespective of the issues experienced during planning and building, for each completed house, there 

is clearly a high level of owner satisfaction in the liveability of their house or addition. Most owners 

have learned a lot through the process and some have now done it twice! Their stories and their 

houses provide a unique contribution to the effort to build sustainable housing in South Australia and 

should be read by anyone seeking to build a more liveable and comfortable house that better suits 

our hot and dry summers and cool winters. 

The building industry could spend more time educating its contractors and suppliers about more 

sustainable building materials and design solutions that are required to deliver energy efficient and 

comfortable homes. If they continue to deliver what they have always done, they will not be delivering 

what the residents need. More importantly they will not deliver what the increasingly stringent energy 

efficiency standards require! In addition to assessing a house on its design, assessing its actual 

performance through post-construction thermal imaging and blower door testing (for air-tightness) 

may be required to lift the performance of new house builders. We need to pass on a better legacy 

for future generations!  


