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ABSTRACT: In the current developer-driven residential building market, there are perceived difficulties 
in the use of a timber platform flooring system in cool temperate climates. This is evident in the 
requirements of the Deemed To Satisfy provisions of the Building Code of Australia. The University of 
Tasmania has been working with a developer to inform the design process, to achieve a 5 Star house 
and an 8 Star house with timber platform flooring. The 5 Star house has been designed to suit the 5 
Star energy efficiency requirements of the BCA. The 8 Star house has been designed to the principles 
of a ‘No Bills’ house, a residence with minimal heating or cooling requirements. The design process 
has been led by the developer. Fabric, insulation and glazing advice have been given to the developer, 
based on AccuRate assessments of the house plans by the researchers. The outcomes include 
building systems for a 5 Star house with no sub-floor insulation and an 8 Star house which includes 
sub-floor insulation. It is planned that these houses will be built in the next twelve months and 
monitored intensively to validate the AccuRate assessments. 
 
Conference theme: building and energy 
Keywords: energy efficient housing, Building Code of Australia 

 
 
INTRODUCTION 
The Building Code of Australia (BCA) now includes energy efficiency as a requirement for the construction of 
housing. This was initially introduced with a requirement for new dwellings to achieve a 4 Star rating. The star rating 
is a stepped ranking, based on a simulation of the thermal performance of the house’s external and internal fabric. 
The simulation estimates the amounts of total energy required to heat and cool the house to maintain human comfort 
given assumed patterns of use. The development of the BCA for 2006 included a move from a 4 Star to a 5 Star 
rating in the energy efficiency requirement. This has been met with mixed responses from industry groups and 
consequently some States has deferred its adoption. One building system that has been greatly affected by the move 
to a 5 Star performance requirement is the use of timber platform flooring in cool temperate climates. The University 
of Tasmania, with the assistance of the Forest & Wood Products Research & Development Corporation, the 
Australian Greenhouse Office, and a number of other sponsors, has collaborated with a Tasmanian residential 
developer, cb&m design pty ltd, in a broad research program to develop and monitor three houses to be built in 
Hobart. As the concept of the project developed, the experiment was to include the development of three houses: a 
timber platform house, a slab on ground house and a No Bills house. The inclusion of the slab on ground house 
allows the direct comparison between the thermal performance of the slab on ground and timber platform houses. 
The houses, as designed, include a 5 Star house with a timber platform floor, a 5 Star house with a concrete slab on 
ground floor and an 8 Star (No Bills) house with a timber platform floor. The inclusion of No Bills house is an 
exploration of best practice building, in response to the continuing increase in energy efficiency requirements. The 
goal of the No Bills House is to build a house that would require minimal heating and cooling when constructed of 
systems and materials that are standard within the building industry. The No Bills house would be a best practice 
example of developer-driven energy efficient house design. 
 
From a research point of view there was much to be gained from the process. The research includes the following: 
• The construction of three purpose-built residential test buildings, 
• A design process where the assessed thermal performance of the buildings was a key criterion, 
• Assessment of the predicted thermal performance at regular intervals during the design process,  
• Final assessment of predicted thermal performance when the design was completed,  
• Close monitoring of the buildings' construction to ensure that construction matched design documentation, and  
• Validation of the predicted thermal performance of the buildings against their actual thermal performance. 

 
This paper concentrates on the first step in the design process – a design process where the assessed thermal 
performance of the buildings was a key criterion. The design process was collaborative but with very solid and 
practical constraints. The developer worked within the bounds of a given site and used their standard processes and 
requirements for site and building design. As the developer is taking a financial risk in the project, the design 
necessarily had to be their own. The university researchers investigated aspects that influenced the thermal 
performance of the buildings and provided advice to the cb&m designers accordingly. As findings of international and 
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local practice were discussed, the cb&m design team contributed their own extensive experience in these areas to 
the problems at hand. Solutions were developed collaboratively for elements of orientation, aspect, position, 
insulation requirements, construction methods and fabric detailing. As the design developed, so did AccuRate. During 
the design process several upgrades occurred within the AccuRate Software and these changes did affect the star 
rating sometimes but not always.  
 
METHOD 
Many commercial and residential buildings have been designed and documented with the assistance of building 
thermal analysis methods. In most, the use of computer thermal simulation has been recognised as an essential part 
of the process for designing low energy buildings (Torcelline et al 2005). The use of this approach is expanding in the 
commercial building arena as developers and tenants seek buildings with lower operating costs and ’green’ 
credentials that are now increasingly marketable. In larger scale commercial buildings, it is often specialist 
engineering firms that spend extensive time with the owner, developer and possibly the future tenant. As early as 
1986 the United States Army Corps recognised the value of Design Teams with members skilled in both design and 
thermal performance analysis (Beranek 1985). At a residential level, there is often minimal interaction between the 
building designer and the building thermal assessor and the future home owner. This is a result of the process being 
legislatively rather than client driven (Hobbs et al 2003). 
 
The primary purpose of the research at this stage was to establish what would be required to upgrade a developer 
type timber platform house to a 5 star House Energy Rated level house, as required by the BCA 2006. It has been 
noted that there has been a 25% reduction in the use of timber platform floors in Victoria, since the adoption of the 5 
Star requirements in that state (Iskra, B. 2006). The research was to explore what fabric matrices could be utilised to 
achieve a 5 Star timber platform home. The fabric matrix was to include the investigation of; 
- Insulated and un-insulated sub floors 
- Single and double glazing 
- External cladding types 
- Wall insulation systems 
- Ceiling insulation options 
- The use of reflective and non reflective building wraps, their installation and effectiveness in reducing fabric 

permeability 
- General ventilation and air movement patterns in the sub floor and roof space zones 
- The use of zones in house design, to consolidate conditioned and unconditioned spaces.   
 
The design process for the three houses involved collaboration between the cb&m design and the University 
research teams that commenced in May 2005 and continued until February 2006. The cb&m design team, as 
developer, followed their standard practices in developing the site arrangement, landscaping and the initial design of 
the houses, to satisfy their functional requirements, projected market demand, for a return on their investment and 
their understandings of the research requirements. The University research team gave advice on the research 
objective, of achieving the desired house energy rating standards. This included construction detailing, thermal 
performance issues and material selection.  At times, the University research team discussed alternative 
approaches to site planning, landscape design and house design but this was beyond the scope of the University 
research team’s involvement.  

University Research Team
 

Design Meetings with cb&m 
 

Discussion of the predicted 
thermal performance of the 
plans and desired changes 
by cb&m or the research 
team.  

Construction and thermal 
assessment of: 

- cb&m design decisions 
- Volumetric changes 
- Glazing configuration 
- Fabric materials and 

configuration 

Email & Telephone 
discussions with advice 
on thermal performance 

Industry Advice  
 

Advice on building systems and 
desired outcomes by an Industry 
Advisory Committee with 
members from a variety of 
involved industry groups  

International practice  
 

Details on timber building 
approaches used internationally.  

 
Figure 1: Design Process Diagram 

 
The developer was designing and constructing the houses for resale within their standard practices. The University 
research team was in essence, plugged into the process, to guide and inform the cb&m design team on matters 
affecting fabric and house thermal performance. The process for this is shown in Figure 1. Regular and effective 
communication developed between those involved in the house design and those performing the thermal simulations 
and construction research. This is not standard practice within the building design industry as there is little interaction 
between the two perceived separate disciplines of building design and building thermal performance. Normally there 
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is a single assessment with limited recommendations. Research has shown the majority of occasions where an 
ongoing thermal performance assessment of a building, during the design process, often occurs when linked to a 
research or validation exercise. Hobbs et al (2003), report that the reasons for the limited inclusion of ongoing 
thermal performance assessment during the design process include issues relating to skills, training, equipment, staff 
time versus contractor fees and liability. 
 
The broader material supply and building industry groups were also involved through the project’s Industry Advisory 
Committee. As these groups were investing heavily in the research project, they were consulted frequently on key 
issues. They were keen to ensure that the arrangement of the 5 Star timber framed house aligned as closely to 
standard building practice as possible. As with discussions between the researchers and the designers from cb&m, 
this became as much an educative process as a consultative one. 
 
The orientation of the houses on the site was a critical point of discussion between the cb&m and University teams. 
As the project involved three building types and there was to be a validation and comparison of thermal performance, 
each of the houses required identical orientation, planning and volumes to limit performance variables. Figures 2 and 
3 show the evolution of the site plan from a layout with buildings having differing orientations to one in which all with 
have the same orientation. The site was an important design determinant. It is a triangular block in one of Hobart's 
eastern suburbs that slopes towards the north-west and has views from north to west. Access is from the western 
corner. The original site plan focused on minimising driveways and resulted in the eastern house being a mirror 
image in plan of the other two. The reorientation of this house back in line with the other two required considerable 
site assessment by the developers and several redesigns of retaining walls and levels. Understandably, aligning the 
houses increased the extent and cost of retaining walls and driveways. This dilemma revealed the developer’s 
normal practice of not considering how the house plan, house orientation and site planning would affect the optimum 
orientation for the house. In normal practice this would be a house with the garage to the north and house living 
areas on the south. 

 

 

 

 

 

 

 
 

Figure 2: Development of Site Design: Early Site Plan 

 

 

 

 

 

 
 

Figure 3: Development of Site Design: Final Site Plan 

As the site planning evolved, the cb&m design team were also developing the house plans. All three houses required 
the same internal volumes and plan arrangement to ensure a valid comparison of the thermal performance in both 
free running and occupied states. As the plans developed, the research team gave advice on how changes in the 
house plan, zoning, volumes, glazing, internal and external fabric, insulation and orientation would impact on the 
house energy rating. These were all explored and explained in the context of cause and effect, as part of the thermal 
simulation process. These meetings were at times weekly or bi-weekly. This allowed both groups to discuss and 
explore ideas continually. This is unlike normal practice where a building is assessed with little feedback or continuing 
advice on methods to improve thermal performance (Wit et al 2001). This iterative process allowed the teams to 
maximise thermal performance with minimal change to building design through the traditional process of Sketch 
Design, Design Development and Documentation. Each stage allowed the relationship between the building design 
and probable building thermal performance to be more finely tuned. 
 
Subtle modifications that the cb&m design team would make to the design, arrangement and fabric had significant 
effects on the thermal performance of the 5 Star or 8 Star requirements. In one case a shift of 5 degrees in 
orientation and a change to relatively small areas of the cladding reduced the house performance by more than 0.5 
Stars. Other guidance included the addition of an entry airlock which separated the conditioned space from 
unconditioned space, the reduction of southern glazing and increasing the depth of the eaves. At an industry level, 
the research team was being guided to develop a fabric that did not use sub-floor insulation in the timber platform 
house. The design of the fabric for the 5 Star timber platform house was reduced to a balance between the type of 
glazing, the sensible use of insulation and the external fabric type.  
 
The floor plan that was developed by cb&m design for all three houses is shown in Figure 4. Ensuring the same 
internal plan is used for all three houses (they have the same zones, room usage, orientation and internal volumes), 
supports the further comparison and validation research. This close relationship between the design and thermal 
performance teams allowed for an understanding of the designers’ objectives. This allowed for a greater 
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understanding of the design by the university research team and informed the assessment of the thermal model for 
the house, the analysis of results and the constructive advice given to the cb&m design team. 

 
The No Bills house was developed as an 8 Star House. The University research team established this level of 
efficiency as a point at which there would be minimal heating & cooling loads in the Hobart climate. The methods of 
construction to achieve this level of efficiency would use standard building materials and systems. After extensive 
exploration of building fabric models for the floor plan and relative thermal performance, it was established that to 
move beyond 8 Stars was very difficult. This appears to be a problem split evenly between materials, building 
systems and the in-built tolerances of the thermal simulation software. As with the 5 Star Platform house, the No Bills 
house was to have a platform floor. The research team explored methods of fabric and insulation configuration that 
could achieve the desired fabric thermal performance. As the research team developed these strategies, the 
collaborative design meetings discussed the methods by which cb&m design could easily document and build these 
systems. The three models that developed are described in Table 1. Figure 5 shows the section of the 5 Star 
Platform house and Figures 6 and 7 show a partial section of the slab on-ground house and the No Bills house. 
Figures 8, 9 and 10 at the end of the document are the AccuRate House Energy Rating reports.  
 

 
Figure 4: Final Floor Plan 

 
Table 1: Adopted Building Fabric Systems 

 
 5 Star Timber Platform 

189.0 MJ/m2.annum 
5 Star Slab On Ground 

195.8 MJ/m2.annum 
No Bills (8 Star) 

65.1MJ/m2.annum 

Roof Sheet metal with reflective foil 
sarking 

Sheet metal with reflective foil 
sarking 

Sheet metal with reflective foil 
sarking 

Ceiling R3.5 Insulation batts,  
10mm Plasterboard 

R3.5 Insulation batts,  
10mm Plasterboard 

R10 Insulation batts 
 (2xR3.0 + 1xR2.0),  
10mm Plasterboard 

Wrapping High quality wrapping with 
taping of holes and openings 

High quality wrapping with 
taping of holes and openings 

High quality wrapping with 
taping of all breaks and joints in 

wrap 

Windows Improved Aluminum Framed 
3/12/3 Double Glazed  

Improved Aluminium Framed 
3/12/3 Double Glazed 

Timber Framed with Low e 
Energy Advantage 3/12/4 Argon 

Filled Double Glazing  

Walls 

50mm Koolwall 
20mm Air Space 

Non Reflective Building Wrap 
R2.0 Wall batts 

10mm Plasterboard 

50mm Koolwall 
20mm Air Space 

Non Reflective Building Wrap 
R2.0 Wall batts 

10mm Plasterboard 

50mm Koolwall 
20mm Air Space 

Reflective Building Wrap 
R6.0 Wall batts (3xR2.0) 

10mm Plasterboard 

Floor Carpet & Underlay 
Timber Sheet Flooring  

Carpet & Underlay 
Concrete Slab on Ground 

Carpet & Underlay 
Timber Sheet Flooring 
Drape Reflective Foil 

R6.0 Batts 
12mm Ply Soffit 
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Figure 5: Section of 5 Star Platform House 

ESIGN DISCUSSION 
d some general areas of limited understanding by the developer. These included the 

zing performance 
ouse performance 

ding Design 

 of changing the external fabric of the houses. This included the adoption 

y team believe that there is a lack of understanding about glazing and the effect orientation has on its 
e thermal performance. In the early stages of the design process, some full height and half height windows 

 
 
 
 
 

  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
     Figure 6: Partial Section of Slab on Ground House  Figure 7: Partial Section of No Bills House 
 
 
D
The design process showe
importance in changes to the: 
• External fabric of the building 
• Orientation and its affect on gla
• Orientation of the house and its affect on overall h
• Volumetric changes 
• The use of zones in Buil
 

he developer went through various stagesT
of a mixed use of polystyrene and sheet metal cladding systems toward the end of the documentation phase. This 
resulted in two issues of concern to the University team. Firstly, that from the developer’s point of view, there was no 
concern evident about the mix between the high and low insulation cladding systems, to the point of historical 
references to projects where elements were changed right up to the completion of construction. This leads to the 
second concern, which is compliance and certification. If the fabric is being changed to a different format than that of 
the building approval and the inspectors are not checking the house completion to this level of detail, questions can 
be raised about the entire process including the thermal performance of the constructed building relative to that 
certified.  
 
The Universit
relativ
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were deleted from the south side of the house plan. The effect of the inclusion or deletion of these windows was 
explained to the developer by performing thermal simulations of the variations in AccuRate. The same discussions 
occurred with western facing windows. Aside from explaining the variations based on thermal gains and losses, 
concern was raised with some of the Building Application documentation. The BCA provides guidelines on 
percentages of glass allowed for the whole of house and special allowances made for north facing glazing. It was 
noted that some of the western facing glazing was described as northern facing in the initial documentation.  
 
Throughout the design and documentation process there were subtle shifts in the orientation of the houses. The 

niversity team had to maintain a level of rigour, to ensure all three houses had the same orientation and that the 

 on the 
olume of individual rooms and zones. These changes also affected the relative volumes of conditioned and 

esign incorporated the inclusion of an entry airlock and the 
moval of a fully shaded glazed sliding door in the kitchen. The inclusion of the airlock had a dramatic affect on the 

he University research team 
garding the impact of design decisions and the relative impact on building thermal performance. The cb&m design 

re had 
een an interest in the process and what had been learned but also an awareness of the additional time that had 

 design stage 
ok second priority to the timber platform house. It was generally accepted that the first stage of the research was to 

e 
e adoption of increased thermal performance requirements in Victoria, there has been a reduction in the use of 

U
orientation on the site plan matched the orientation on each of the documentation sets for individual house plans. As 
mentioned earlier the developer did not understand thoroughly the relationship between orientation and house 
thermal performance. Once again the developer made reference to historical projects where the orientation was 
changed at construction time. At no time in these instances had concern been raised on compliance issues.  
 
As can be expected, the house plan was subtly modified throughout the design process. This had impacts
v
unconditioned spaces. There was considerable time spent by the research team obtaining refined dimensioned 
plans, elevations and sections to clarify these changes.  
 
Two of the first recommended amendments to the house d
re
thermal performance of the Living Zone. As is common practice in many Australian Houses, the entry, in this case 
south facing, was a part of the hall, living and kitchen areas. This provided a dramatic cooling affect on the Living 
Zone of the house. The inclusion of a separating wall and door provided more than a 0.5 Star improvement in the 
house thermal performance. The glazed sliding door that was removed from the kitchen was in full shadow between 
the house and garage for the entire year and provided little amenity. The removal of this glazed sliding door and 
amendments to other south facing windows improved the house thermal performance.  
 
The cb&m design team had the opportunity to experience intensive discussions with t
re
team staff were keen to learn and it is hoped that these new skills are retained and adopted in future houses. 
 
Informal discussions with members of the cb&m design team, reflecting on the process to date, revealed the
b
been spent in this area. This is a concern to developers, within the tight time frames under which they operate. It 
raises issues of perceived additional costs to the consumer or the organisation if performed on all projects. Similarly, 
the University research team was required to address a range of issues that were discussed with other House Energy 
Rating providers and Building Certifiers. They included: the information at times supplied by the developer is limited 
to the point where a building is not able to be adequately assessed; the inaccurate representation of the north locator; 
types and sizes of glazing; and external fabric configurations. These were the most common of many issues raised in 
discussions with Energy Raters, Builders and Developers. These items relate more to an awareness by all members 
of the building industry, of the relevance and importance of appropriate design documentation, if correct thermal 
assessments are to be provided. The construction of houses to the approved documentation was also discussed at 
length. Many discussed concern over changes made to buildings, during construction, after the Star Rating had been 
given as a part of the approval process. This was evident in discussions with members of the cb&m design team, 
where they expressed surprise at the effect some changes had on the house’s thermal performance.  
 
The use of AccuRate to establish the thermal performance of a concrete slab on ground house, in the
to
establish what was required to attain the 5 star house energy rated timber platform house. Once this fabric matrix 
was ascertained, this same fabric matrix would be placed on the concrete slab on ground house. This was for two 
reasons. Firstly, it was expected that the concrete slab on ground house would perform better than the timber 
platform house. This has been found not to be the case as revealed in the Accurate Assessments in Figures 8 and 9. 
The second reason was the desire to compare the actual thermal performance of the concrete slab on ground house 
to that of the timber platform house. To achieve this, the fabric, aside from flooring system, needed to be identical.  
 
The involvement of the Industry Advisory Committee added an additional layer of complexity to the process. Sinc
th
platform floors. This is of major concern to the wood and forest products industry. The reason for this reduction in 
platform flooring is two fold; House Energy Raters advise a builder or designer to change a platform floor to concrete 
slab on ground, as one of the first steps to improve a house’s thermal performance; Secondly there are new 
requirements to insulate the under side of platform floors in some climate zones. Many builders lack the skills, 
knowledge or confidence to utilise sub floor insulation. The industry likewise has mixed thoughts on these 
requirements, as voiced by members of the Industry Advisory Committee during meetings. Within this context it was 
desired that the 5 Star Platform Floor house require no sub floor insulation. It was recognised by the members of the 
Industry Advisory Committee, that to improved the thermal performance of platform flooring, sub floor insulation will 
need to be introduced with appropriate training and testing, as has occurred in other countries. The design of the No 
Bills house explored best practice examples of the sub floor insulation of platform housing. The construction and 
installation of the insulated sub floor zone would be used as an educational example for members of the building 
profession.   
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CONCLUSION 
Research has shown that the inclusion of thermal performance assessment within the early design process informs 

sional and allows for a more integrated approach to the provision of thermally efficient building 

om the 5 Star house because of the significant number of variations 
at were explored to provide the high level of thermal performance required. At times these were experiments to test 

d for the development of more integrated tools for building thermal assessment requires further development 
 reduce the doubling of work-loads (Holst 2003). There has been extensive discussion in recent years of the need 

cility, was to 
ssess the integration of building thermal simulation in the design process and then to compare as-built performance 

e University 
search team, the many options explored benefited the final outcome of the houses and their fabric matrices. The 
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the design profes
design (Hobbs et al 2003). What was also established is the need for the thermal performance assessor to be 
involved in the process through to the completion of documentation. As was experienced in this example, if this 
continuity was not provided, the thermal performance of the documented houses could have been dramatically 
different to what was desired. On examining the time spent on the thermal simulation process as a part of the design 
process there are a few key issues to consider. The simulation options explored for the 5 Star platform floor house 
were extensive. Many of the variables explored were for the purpose of examining the affects of differing fabric 
systems and their relative thermal performance within the AccuRate software. At times the University team were 
trying to find anomalies in the software. Aside from the research team’s exploration, requests from the project’s 
Industry Advisory Committee to examine other options created another layer of experimentation and simulation. In an 
attempt to try and quantify the time spent purely on the advice for the cb&m design team, it was found that the 
amount of time could be reduced dramatically but it would still amount to several days of work. This closer working 
relationship between the Building Designer and the Building Thermal Performance Assessor adds to the cost of the 
process. However, the process has resulted in a much more coherent approach to the design process and has 
achieved the design team’s goal of a developer style 5 Star timber platform home, with minimal modifications in plan 
and subtle improvements to the fabric of the building. The initial estimate of the sale value of the houses is 
approximately $300,000.The cost of the Energy Assessor’s time is relatively small should such a house be built 
several times, as is the norm for project homes. 
 
The No Bills, or 8 Star house, differs markedly fr
th
the reasonable limits of insulation values of floor, wall and ceiling systems and to establish some of the built in 
variables in the software for fabric performance, permeability and building air change rates. The cb&m design team 
had never worked at this high level of thermal performance prior to this project and the advice that was given to the 
developer to assist in the attainment of the appropriate fabric, by the University research team was unquestionably 
vital.  
 
The nee
to
for a ‘hot key’ in three-dimensional CAD packages that would link the building design to thermal simulation software. 
This would reduce the doubling of data entry and provide a more iterative process. Even with this technical 
improvement, many design practices still operate in a simple two-dimensional and line drawing format. There is a 
need for extensive skills and equipment improvements for higher level integration to be used in practice. 
 
The purpose of the project, as it was in the 1996 National Renewable Energy Laboratory thermal test fa
a
data with the data from the simulated model. At this point in time we have only progressed through the first stage. 
Future stages in which the as-built performance will be assessed should provide more data of interest.  
 
Based on the experience of the collaborative design process between the cb&m design team and th
re
use of AccuRate as a design tool in this context was invaluable, as fabric modifications were easily made and many 
options explored. This provided not only a star rating but the software also produced reports where the predicted 
hourly temperature within individual rooms can be examined and even further subtle improvements made to the 
building design.  
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Figure 8: 5 Star Platform House Report  Figure 9: 5 Star Slab On Ground House Report  

 
 

 
Figure 10: 8 Star or No Bills House Energy Report 
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