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ABSTRACT: The adoption of energy efficiency measures in the Building Code of Australia has raised 
concerns from industry and manufacturing groups, as to the accuracy of the simulation method and the 
actual thermal performance of residential and commercial buildings. Both industry and government 
have recognised the need to validate the House Energy Rating (HER) software AccuRate and the 
NatHERS Gen 2 thermal simulation engine, which has been accepted as Australia's benchmark 
software. The University of Tasmania, in collaboration with Forest and Wood Products Australia, the 
Australian Government, the CSIRO and industry, is undertaking research to validate empirically 
AccuRate in cool temperate climates. 

When simulating a residential building the "Assessor" inputs data for various elements of the buildings 
fabric. This includes walls, floors, roofs, doors and windows. Each of these elements is given a value 
for insulation and thermal capacitance based on accepted international values and perceived building 
practice. This method can cause errors in the analysis and resultant Star Rating of the residence in 
question if underlying assumptions within the software are not valid. Timber framing factors of 
residential subfloors, walls and roofs have an impact on the overall resistance value and thermal 
capacitance of the built fabric. This will be discussed the context of recent experiences with test 
buildings and current residential construction practices, that directly affect the perceived thermal 
performance of the built fabric. The findings may provide a stepping stone to the next generation of 
house energy rating software and building design and construction practice in Australia.  
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INTRODUCTION 

Australian policy for reducing greenhouse gas emissions has included the introduction of minimum energy 
performance requirements for residential and commercial buildings. This was enacted through legislation and the 
Building Code of Australia in 2003 (BCA 2003). Since 2003 there have been ongoing enhancements to the 
performance requirements within the BCA in the area of energy efficiency to reduce greenhouse gas emissions. As 
the requirements have increased there has been mounting concern raised by industry, manufacturing groups, 
general public and government as to the affect, if any, of the increased regulations. The concerns raised for the 
residential sector have been quite wide-ranging, where examinations of house energy use relative to HER star 
ratings have been explored (Williamson et al 2007), the quality of environmental assessment provided by softwares 
has been examined (Seo et al 2005), through to more detailed questions about the validity of the house energy rating 
softwares generally and AccuRate specifically. Industry and government required re-assurance that the AccuRate 
house energy rating simulation was somewhat similar to actual measured building thermal performance. Both 
industry and government recognised the need to validate the House Energy Rating (HER) software AccuRate and 
the NatHERS Gen 2 thermal simulation engine, which is used as the ‘Australian Government endorsed calculation 
engine’ (NatHERS 2007).  The University of Tasmania in collaboration with Forest and Wood Products Australia, the 
Australian Government, the CSIRO and industry is undertaking research to validate empirically AccuRate in cool 
temperate climates. The research program has involved finite quantification of the various inputs into the Accurate 
HER software. The inputs include climate and site and building fabric data. Through the process of identifying 
elements that may be causing differences between the predicted and actual measured temperatures, each of the 
inputs has been investigated in greater detail. To date this additional investigation has included the roof model, sub-
floor model, thermal mass and building framing factors. Building framing factors are often referred to as the Framing 
Ratio or Framing Factor. In an earlier paper, in 2006, Nolan and Dewsbury discussed methods of improving the 
thermal performance of lightweight timber construction. One of the considerations discussed was the need to be 
aware of the framing factor of buildings (Nolan & Dewsbury 2006).   

The majority of new housing in Australia consists of timber or steel framed buildings. The timber or steel structure is 
used in sub-floor, external wall, ceiling and roofing elements. This structure is often in direct contact with materials 
which form the internal and/or external skins of the building. The framing provides a distinct break in the insulation 
layer and is often referred to as a thermal bridge, as it often provides a conduit for heat to travel through the fabric of 
the building much faster than through insulated portions of the fabric. This can be seen in Table 1, where there is a 
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dramatic difference in the insulation qualities of steel and timber when compared to the glass wool batt or expanded 
polystyrene.  

Limitations to detailed thermal simulation by software were raised recently by Kosny and Associates (2007), where 
most of the preliminary verification and testing was based on ‘hot-box’ tests, with a typical framing factor of 14%.  The 
Californian Energy Commission has acknowledged an average framing factor of 27% and ASHRAE in a similar study 
in 2003, ‘found an average framing factor of 25% for all US residential buildings’. Therefore the simulated resistance 
value of the wall is dramatically different to what is built and the resulting thermal transmission. This is further 
supported by the DOE and Welsh Office in 1994, when they nominated a framing factor of 6% to 7%, which resulted 
in a 30% lower U-value. Bell and Overend (2001) in the UK have documented framing factors of up to 40%. If the US 
average of 25% was adopted, there would be an error of 30% between regulated insulation levels and what is 
actually built. The material of the frame is also very important. Steel frames, which are commonly used in Australia, 
have significantly higher levels of thermal transmission when compared to timber frames (Table 1). 

Like many other house energy rating software applications around the world, the Australian software AccuRate, does 
not consider the framing factor (Belusko 2008). However to adequately calibrate detailed thermal simulation 
programs requires the elimination of programming or input variable simplifications and speculation which affect the 
underlying physics of the simulation (Agami Reddy 2006).  Diamond, Cappiello and Hunn (1986) documented 
extensive scattering of resultant data for daily and monthly results when input errors relating to fabric variations have 
occurred. 

1. INTERNATIONAL EXPERIENCE  

Kosny and Associates (2007) raised many issues of concern in relation to current thermal simulation methodologies 
in the US. There is pressure placed on ASHRAE and the Department of Energy (DOE) with regard to accepted 
framing factors. In most cases only the vertical studs at 16inch centres are considered. There is no consideration of 
top or bottom plates or other intermediate members. This methodology was used for the construction of hot box 
testing systems, which produced a much higher insulation or thermal performance result than what is actually built in 
the real world, outside the laboratory. Research by the Oak Ridge National Research Laboratory has documented 
that up to 15% of residential energy consumption in the US is generated by thermal bridging.  In the same research if 
timber studs had two inch air gaps (Figure 8) or had additional timber members (Figure 7), the result of the analysis 
of the wall was pushing the framing factor to 56%, which was equivalent to well insulated steel stud construction. 
Kosny and Associates (2007) also documented dramatic differences in the thermal performance of steel and timber 
framing systems. This acknowledgement is also reflected by the differing methodology suggested in NZS 4214 
between timber and steel framing systems.  

In the draft version of the Californian residential building code of 2008, many items were discussed and 
acknowledged through the drafting and amendment process. Like the BCA there was an option of using prescriptive 
or certificate of compliance methodologies. However, there was a significant shift from the resistance value of 
elements to the U-Value (conductivity value) for whole of external ceilings, roof, walls and floor. This required an 
assessment of the framing method and all other items in an assemblage plane (windows, doors) being specified and 
their respective effect on the overall U-Value of the external skin of the house. A nominated U-Value was given and 
the overall skin of the building had to meet this minimum value (CEC Part 3.3.2). If a residence with large expanses 
of glazing was desired, other elements of the skin had to be improved such that the nominated average U-Value was 
obtained. The acknowledgement of the affect of steel framing led to the specification of a continuous insulation 
element between the steel member and the internal and/or external skin of the building. In part 2 of the code there 
are some steps involved in the enforcement or checking of the building process. Inspections are to occur at various 
stages during the construction process to ensure that the framing factor, insulation method and prescribed U-Value 
are maintained. If a variation occurs, the parties must agree on a method of rectification before construction can 
proceed or final approval be provided. This involves a physical inspection by building inspectors and the house 
energy rating assessor, so that prompt amended simulations can be undertaken and the assessor can check that the 
documentation provided for the assessment matches what is being built on site. Inspections also include the 
checking of heating and cooling plant, windows, ventilation, doors, infiltration controls, building wrap, insulation 
installation, solar hot water, photo-voltaic installation, lighting and hot water energy reduction measures. 

The ‘Building America’ series of documents details many items. In the January 2008 benchmark definitions, minimum 
external fabric conductivity values are prescribed for all climatic zones within the US, based on heating degree hours 
(Hendron 2008).  Framing fractions of 11% for ceilings, 13% for floors and 23% for timber framed walls are specified. 
It appears that for the last ten years the focus has shifted in two differing directions, based on the 
www.buildingscience.com website supported by the US Department of Energy. The first is the move to cladding 
materials which eliminate the need for extra members within the wall frame, so as to reduce the framing factor. The 
second is the application of insulation layers onto the inner or outer face of the wall framing, such that the insulation 
layer is not broken by framing elements. 

The proposed 2010 amendments, to Part F and Part L of the UK Building regulations, state minimum conductivity 
values for whole of roof, wall and floor systems. This method only applies to the building fabric and for a house to be 
approved it must achieve a DER (dwelling CO2 emission rate) based on computer simulation incorporating other 
energy consuming elements of the dwelling (Communities and Local Government 2009). This appears to follow on 
from the research and criticism by Bell and Overend (2001), where on the one hand a specified U-value was given for 
walls, but on the other hand calculations show a building’s compliance was often questionable. This was further 
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developed and analysed in two case study houses where the timber framing factor was between 27.9% and 39.7%. 
When comparing the figures for UK framing practice to the three case study buildings and the framing examples 
shown in Figures 1 to 8, there is very little difference.              

From a detailed thermal simulation or HER perspective, the IEA BESTEST and HERS BESTEST programs detail 
fabric modelling with differing consideration of structural wood framing in their methodologies. Often, this is a 
modified data input factor based on a manual framing factor calculation, similar in type to the method in this paper 
(Neymark et al 1997). This is a method to improve or validate the software but is not used, in most cases, for day to 
day simulations. Some software’s have default values of 5% to 14% for the framing factor, which are used within the 
simulation engine but have no relevance or correlation to what is being designed, manufactured or built. 
 

2. CURRENT AUSTRALIAN REGULATION 

The only regulation with regard to residential framing, as detailed in the BCA 2009, is AS1684.2006 – Residential 
Timber Framed Construction, which addresses structural integrity. There is no regulation or serious discussion with 
regard to the percentage of framing compared to the percentage of insulation in the floor, external walls and roofing 
of residential construction, within Australia. Aside from the affect on insulation, the thermal capacitance of a building 
may also be affected depending on the volume of timber framing and the location of insulation elements. The 
Deemed to Satisfy (DTS) provisions of the BCA describe in detail how much insulation is required in roof, walls and 
subfloor to achieve the minimum performance requirement, in an attempt to reduce greenhouse gas emissions as a 
result of heating and cooling operation. At no point is the factor of framing to insulation or the framing type discussed.  

Similarly, an AccuRate thermal simulation includes no assessment of the percentage of framing as compared to 
insulation in the external fabric of a house. When simulating a residential building with HER software the "Assessor" 
inputs data for various elements of the buildings fabric. This includes walls, floors, roofs, doors and windows. Each of 
these elements is given a value for insulation and thermal capacitance based on accepted international values. It is 
accepted that many errors may occur in the design for thermal performance but at present the framing factor is not 
considered by the building designer, the BCA, HER software, the builder or the building inspector. It must be 
remembered that this topic is not only about the walls but the roof and sub-floors as well. Table 3 details the relative 
differences in a roof or sub-floor insulation values when the framing factor is considered. 

Table 1: Relative resistance values for a Roof or Sub-Floor.12 

Material Conductivty (k) (ASHRAE 2005) Relative Resistance (R) 
120mm Steel 45.3 0.003 

120mm Timber 0.11 1.09 
R4.0 Glass Wool Batt  Not Applicable 4.0 

120mm Exp. Polystyrene .035 3.43 
 

In 2004 ABSA was commissioned by NatHERS to provide a background report on current issues relating to HER 
assessment training and practice in Australia. Issues raised in the report included assessor training, assessor 
capabilities, concern of the complexity of assessments that assessors may undertake and the lack inclusion of site 
documentation. At present training on all these facets is provided over four days. There has been a general 
acknowledgement, which was apparent in discussion form at the inaugural ABSA conference in Melbourne in 2008, 
of the lack of similarity between an office-based HER assessment and what is being built.   
 
3. CALCULATING THE FRAMING FACTOR  

The building fabric of Australian homes is made from a mix of differing materials with differing steady state resistance 
or heat flow values. The BCA prescribed R Value of walls, roof and floors is the combined value of the assemblage of 
these parts. All respected published values for resistance and conductivity of individual materials have been 
established through laboratory testing, normally a guarded hot box (ASHRAE 2009). For an accurate value of the 
thermal resistance of a wall system, a sample of the assembled system should also be tested in a guarded hot box. 
To undertake this method for all buildings would not be sensible and calculated resistance values from a variety of 
tests is adopted to reasonably calculate the resistance value of building fabric assemblages. One critically discussed 
element of fabric assemblages is the performance of air gaps. Preliminary investigations on cavity resistance values 
in one of the Launceston thermal performance test cells showed a 50% variation between published and measured 
resistance values (Baker 2007).   

In the ASHRAE Fundamentals, 2009, two methods of establishing the Resistance Value and Conductivity Value of 
wall assemblages constructed from timber are described. The methods are the ‘Parallel-Path’ and ‘Isotherm-Planes’ 
methods (ASHRAE 2009). Both methods assume a planer or parallel heat flow path through the wall elements. To 
adequately estimate the total resistance value of a wall, all the elements of the assemblage require consideration. 
Most Australian homes use timber or steel framing. The Standards New Zealand NZS4214 (Zealand 2002), 
describes in detail the isothermal planes method for establishing the total thermal resistance value for parts of 
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buildings. It should be noted that the NZS4214 isotherm planes method is very similar to the ASHRAE Parallel-Path 
method and not the ASHRAE Isotherm-Planes method.  

To establish what affect the framing factor may have on a building, an assessment was undertaken of one of the 
case study buildings using the NZS4214 method and the calculation of the framing factor is detailed below. Fabric 
input data for this calculation is from Table 2.  

1. Select differing assemblages on parallel planes of the building 
where the elements will have varying resistance values and 
number them. 

R1: Insulated wall R2: Framed Wall 

Wall Area =  13.371m2 
10.162 m2 3.209 m2 

2. For each of these differing assemblages establish the 
percentage fraction of total planer area that this assemblage 
encompasses.  

76% 24% 
3. Calculate the differing resistance value for each assemblage  Rock wool batt: R2.5 90mm Pine: R 0.90  
4. Calculate the revised resistance value for the assemblage:  
1/Rb = f1/R1 + f2/R2 + f3/R3  

1/Rb =(0.76/3.17) + (0.24/1.57) 

 1/Rb = (0.240) + (0.153) 
  1/Rb = 0.393 
  Rb = 1/0.393 
5. Then Rb = 1/(1/Rb) Rb = 2.55 
    
6.  Establish revised value for Rock-wool Batt Insulation: 
R= Original Insulation – (whole wall value - Rb) 

R = 2.50-(3.17-2.55) 
R= 1.88  

 

Table 2: Calculating Total Wall Resistance Values 

Material Variable 
Element 

Insulated wall 
R Value 

Stud Wall 
R Value 

Revised Wall 
R Value 

OS Surface   0.03 0.03 0.03 
110 Clay Brick   0.18 0.18 0.18 

Reflective Cavity   0.28 0.28 0.28 
R2.5 Insulation 2.5 2.5     

90 Softwood Stud 0.9   0.9  
Average Element ?     1.88 
10 Plasterboard   0.06 0.06 0.06 

IS Surface   0.12 0.12 0.12 
 Total Resistance Value   3.17 1.57 2.55 

 

Two key elements for establishing a more correct total resistance value of a buildings assemblage are considered in 
the NZS4214 method. Firstly, a careful analysis of the area that the bridging element contributes to the total area of 
the roof, wall or floor plane was examined. This provided a resultant framing factor of 24% for the wall examined. 
Secondly the mathematical method establishes a revised total resistance value for the plane of the roof, wall or floor. 
In the example above, the normal BCA method would adopt the value of R3.17, whilst the real total resistance value 
is much closer to R2.55. This is a 20% reduction in the total resistance value for the wall examined.  

To ascertain the affect of the framing factor on three small case study buildings, a detailed inventory was undertaken 
of the framing elements. The resultant framing factors are as per Table 3. The NZS4214 method was then used to 
calculate the total resistance values for roof, wall and floor assemblages of the three buildings. As shown in Table 3, 
when the framing factor was considered for the three casa study buildings, reductions in the total resistance value of 
a single built plane could be reduced by 21%. The three case study buildings that have been examined in some detail 
above were fairly closely controlled during the construction process and as a result have fairly low framing factor 
values for the external walls. Figures 1 to 8 show some recently photographed examples of current framing 
construction practice. The figures show the use of steel and timber bridging elements. Possible reasons for some of 
these scenarios include;  

- Steel lintels result in thinner structural elements but there is no consideration of installing insulation around the 
steel section (Figure 1). 

- Lintels increasingly used in all walls and timber elements are used to fill the gap between the lintel and top 
plate in place of insulation (Figure 4).  
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- Often when there is a join in walls or a room requires fixing cleats, many extra studs and packing elements are 
added to the wall frame (Figure 2) 

- A house may be designed on a 450 centres arrangement but when windows and doors are inserted with 
smaller gaps than the grid, extra studs are added to meet the structural requirements (Figure 3 & Figure 7).  

- There is a growing appearance of double and triple noggings in walls based on builders’ experience of twisting 
studs. Noggings have been rotated from a horizontal to vertical format, which appears to assist in a quicker 
fixing of the internal plasterboard lining. In all cases, when the insulation is installed it does not cross over the 
nogging (Figure 5). 

- The use of double top plates: this is the application of the Australian Standard for residential timber framing 
(AS1684.2006) where double top plates are used to reduce the requirement of a vertical connection between 
wall studs and the roofing structure (Figure 2 & Figure 4).  

- The use of double and triple jamb studs. This is the application of the Australian Standard for residential 
timber framing (AS1684.2006) where double and triple jamb studs are described as methods of construction. 
This appears to occur whether the walls are stick built or prefabricated (Figure 2, Figure 3 & Figure 6).   

- Infill walls where the timber looks neat, prior to being over-clad (Figure 7). 
 

Table 3: Resistance value of roof, wall and ceiling assemblages 

 Framing 
Factor 

Orig. R 
Value 

Rev. R 
Value 

% 
Var. 

Building 1: Unenclosed platform Floor     
Roof:  
 

Manufactured truss hip roof, 10mm Plasterboard, R4.0 glass 
wool ceiling batt 

6% 4.21 3.39 20% 

Walls: 12mm Ply, 21mm cavity, Reflective foil vapour barrier, 90 
manufactured frame, R2.5 Rock-wool wall batt, 10 Plasterboard 
The cladding was fixed to vertical battens and the builder  

25% 3.08 2.42 21% 

Floor: Stick built Bearers, joists, R 2.5 batt, 19 particle board deck 12% 2.81 2.61 7% 
Building 2: Enclosed platform floor     
Roof:  
 

Manufactured truss hip roof, 10mm Plasterboard, R4.0 glass 
wool ceiling batt 

6% 4.21 3.39 20% 

Walls: 110mm Clay Brick, 50mm cavity, Reflective foil vapour barrier, 
90 manufactured frame, R2.5 rock-wool wall batt, 10 
Plasterboard. 

21% 3.17 2.61 18% 

Floor: Stick built Bearers, joists and 19 particle board deck 12% 0.31 0.34 3% 
Building 3: Unenclosed platform floor      
Roof:  
 

Stick built skillion with rafters, 10mm Plasterboard, R3.8 glass 
wool ceiling batt, 190x45 Rafter 

8% 4.01 3.74 7% 

Walls: 12mm Ply, 45mm cavity, Reflective foil vapour barrier, 90 stick 
built frame, R2.5 Rock-wool wall batt, 10 Plasterboard 

24% 3.08 2.45 21% 

Floor: Stick built Bearers, 120x35 joists with R3.0 batts, 19 particle 
board deck 

10% 3.31 2.96 11% 

Source: (Conductivity values from AccuRate V1.1.4.1)  

 

  

Figure 1: The use of Steel Lintels Figure 2: Limitations for insulation where walls join 
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Figure 3: The small spaces between windows  Figure 4: Filling in above Lintels and Double Top Plate 

  

Figure 5: Triple Vertical Noggins Figure 6: Double and Triple Jamb Studs  

  

Figure 7: Filling in an odd section of wall Figure 8: Insulation Installation  

Many of these instances are not about the practice of a builder but about a mix of engineering, Australian Standard, 
plastering practices and on-the-job requirements. None of the photographs above show the affects of plumbing and 
electrical installation in external walls, which further reduces a walls insulation capacity. There has been little, if any, 
consideration by the building designer or the engineer regarding the minimisation of bridging elements on external 
walls. To ascertain the affect the difference in the total resistances may have on the thermal performance of a house, 
the various assemblages were modelled in original and framing factor revised insulation values for each of the case 
study buildings. The case study buildings were simulated with the AccuRate House Energy Rating software. The 
AccuRate software produces a Star Rating Report which details the calculated energy requirements for the simulated 
building. The calculated energy includes heating, sensible cooling and latent cooling. The total calculated energy 
requirement of the three case study buildings is shown in Table 4. The average difference between the original and 
modified MJ/m2 for the three buildings is 49 MJ/m2. To put this in context, a 50 MJ/m2 difference can equate to a 
whole star difference in the thermal simulation (dependent on climate zone). 

Table 4: Effect of Framing Factor on HER Simulation 

 Original 
HER MJ/m2 

Modified 
HER MJ/m2 

 Var. 
MJ/m2 

% Var. 

Building 1 227.4 283.0 +55.6 24% 
Building 2 204.0 246.2 +42.2 21% 
Building 3 486.6 534.6 +47.8 10% 

 

4. INFRA RED IMAGERY  

 To examine the effects these building practices have on the thermal performance of buildings as built, a number of 
infra-red images were taken of Building 2. Figures 9-12 show quite distinctly the variation in surface temperature of 
elements of the wall and ceiling that are in direct contact with framing elements. From the floor up, the bottom plate, 
studs, noggins, lintel, jamb studs, top plate and roof truss are all visible. For this particular building, there is furring 
channel affixed between the roof trusses and plaster-board ceiling. The ceiling batts are laid on top of the furring 
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channel. This creates small air gaps between the bottom chord of the truss and the plaster-board ceiling but these air 
gaps do not appear to be providing an insulation layer due to the clarity of temperature differences visible with the 
infra-red images.  

 
5. CONCLUSION 

There was a limited and under-estimated acknowledgement of the framing factor in the United Kingdom and  United 
States as early as the late 1980s. However, there has been an increasing understanding of its affect and subsequent 
regulations have sought to acknowledge and make allowance for the framing factor’s affect on overall U-values in 
residential construction. The New Zealand standard 4214 of 2002, recognised the importance of the framing factor 
and included it as a part of the methodology used to establish the total resistance value of building assemblages. 
Currently, as at 2009, the BCA (2009) lists R values for roof, wall and floor assemblages but does not allow for frame 
type, spacing or factor. Glazed elements are now better defined but there is no approach at present to establish the 
U-value of an entire wall assemblage, where the relative U-values and areas of insulated wall, uninsulated wall, doors 
and glazing are combined to ascertain an overall U-value. Flaws have been shown to exist in the UK and the US but 
the regulations are evolving to address some of these issues. Australia lags behind the UK and the US: 

- Framing Factors are not considered in the design of buildings by Architects, Building Designers, 
Draftspersons and Engineers. This is due to a lack of regulation and a lack of awareness of the impact on the 
insulation properties of wall assemblages; 

- The HER Software does not model what is being built. In DOE-2 where there is a default framing factor of 
14%, this is still 50% less than what is actually being built. Other software programs, such as AccuRate 
assume that the framing does not exist;  

- Inspection Regimes by Building Inspectors is of concern in Australia. Over the last thirty years, in international 
best practice, the level and quality of building inspection has become more rigorous and technical, as 
regulators have recognised the great differences between a certified set of plans and what is being built on 
site. In Canberra, for example, Dewsbury has inspected open homes where the HER Assessment does not 
match the Roof, Walls and Glazing of the design as built;  

- Inspection regimes by HER Assessors have been introduced by various Authorities internationally to bridge 
the acknowledged disconnect between the drawings and specification the HER Assessor models and what is 
built. The Californian model, where a building is remodelled based on construction changes and insulation 
elements are increased or decreased to still achieve the legislated minimum performance requirement is an 
example of a positive step forward;  

- Builders, Frame Fabricators and Building Professionals often lack awareness of the impact of the Framing 
Factor (Bell 2001). This has been improved in the US is by legislation and the provision of education including 
detailed examples of improved framing techniques by the Department of Energy and the Building Science 
Consortium. The efficiency of roof systems and ceiling insulation has been improved by the use of pine 
trusses at 900 to 1200 centres as opposed to stick built ceilings with ceiling joist at 450 centres. However as 
the thickness of ceiling batts increase, the differential in insulation capacity between the R5.0 batt and the 
90mm bottom chord will become more evident. Many international examples show the simple placement of a 
vertical structure from joist to stud to truss as a first step in reducing framing factors. This method removes the 
need for a double top plate. Other methods remove noggins and there are ways to improve the way lintels 
work. Presently, in Australia, we are primarily using 100 year old framing methods which are inconsistent with 
the increased insulation requirements and do not take into account recent research into insulation of buildings;   

- What has not been discussed in detail but has been acknowledged in various low energy building research 
projects is the need not only to reduce the framing factor but also to remove all services (ie, plumbing, 
electrical, data, television, telephone, etc) from the external skins of the building, unless they are installed 
inside the insulation layer. This approach not only improves the total resistance value but has also been 
shown to reduce infiltration losses.   

The Council Of Australian Governments (COAG) has established the National Strategy on Energy Efficiency (2009) 
for all aspects of energy use within Australia. Section 3 specifies that energy efficiency measures for buildings will be 
continuously improved and linked to a star rating methodology. In Section 3.3 which focuses on the residential 
building sector, a minimum performance requirement of a 6 Star House Energy Rating for 2010 has been specified. 
Achieving this for milder climates in Australia will not be challenging but for the cooler and hotter climates a different 
approach to construction and assessment of that construction will need to occur. If a reduced framing factor can 

    

Figure 9: Bottom Plate Figure 10: Lintel & Top Plate Figure 11: Lintel Figure 12: Top Plate & truss 
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increase the insulation value of a wall by 10% to 30% and a corresponding 1 Star increase in the HER assessment is 
possible, further consideration should be given to the way we design and make the walls of homes. Further research 
and education should be undertaken across the building sector, as the same framing and insulation issues apply also 
to commercial buildings. The research would promote a greater understanding of the insulation capacity of current 
framing techniques and improvements that would have a dramatic improvement on a building’s thermal performance 
and corresponding energy use. Revised hot box tests should be undertaken in Australia, where wall frames are 
tested using typical construction methods, allowing for double top plates, triple jamb studs and horizontal noggins. 
Only when this research is undertaken will we have a better understanding of the as-built thermal performance of our 
homes.  Current HER methodology and building regulation should be adapted to take into account the framing factor. 
The building design and construction profession require education on the affect of the framing factor to limit errors 
relating to fabric variations. Adequate training of HER assessors to improve what is simulated and their inclusion in 
the building process to ensure what is built concurs with the certified documents will lead to an improved reliability in 
the HER process.    
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