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Abstract. The adoption of increased thermal performance require-
ments, as specified in the National Construction Code, has over time 
been linked to a significant reduction in the use of timber products. In-
ternational design and construction research and practice suggests that 
an assortment of construction methods may be adopted to improve the 
insulation and thermal mass properties of lightweight buildings. Tim-
ber and lightweight construction need to be thought of as complemen-
tary to, and intrinsically linked to, improved and/or high thermal per-
formance buildings. The thermal performance Test Cells at the 
University of Tasmania are being modified progressively and used as 
a testing platform for a range of lightweight building systems. The 
current iterations include reflective subfloor insulation, bulk subfloor 
insulation for insulation, and mass-timber for thermal capacitance. 
The testing regime includes unconditioned, intermittently conditioned 
and permanently conditioned modes of operation. This paper focuses 
on the first stage of the current research program, namely the use of 
reflective subfloor insulation in traditional enclosed-perimeter plat-
form-floored residential construction. This research has utilised two 
types of installation, namely, installation by industry to accord with 
industry common practice, and installation by industry to manufactur-
er’s specification. This process has shown significant shortcomings in 
product literature, technical advice and installation practice likely to 
result in lower than predicted thermal performance.  
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1. Introduction  

The platform-floored thermal performance Test Cells, at the University of 

Tasmania’s Newnham Campus in Launceston, through progressive modifi-

cation, provide a testing platform for a range of existing and potential con-
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struction systems. The testing regime for each built fabric iteration includes 

unconditioned, intermittently conditioned and permanently conditioned 

modes of operation. In the current research program the built fabric systems 

being analysed and measured are: 

 Reflective subfloor insulation, 

 Bulk subfloor insulation, 

 Mass timber for thermal capacitance, and 

 Heating and cooling energy use. 

This paper focuses on reflective subfloor insulation research, namely the 

contemporary installation practice reflective subfloor insulation installed by 

industry, to industry common practice and a first attempt by contractors to 

install the same product to the manufacturers’ specification. This research 

and its resultant findings have been requested by industry and government 

collaborators to inform construction industry training requirements, assist in 

the development of appropriate installation documentation and provide de-

rating ‘rules of thumb’, (or other methods), that may be required when as-

sessing the as-built construction of new and existing homes with incorrectly 

installed reflective subfloor insulation. The analysis of the measured and 

simulated data will be presented in a later paper.  

Several industry representative bodies and individuals have raised con-

cerns about the lack of knowledge and appropriate training provided to the 

construction industry with respect to their understanding of the relationship 

between construction practices and building thermal performance (Marceau 

1999, HIA 2004, Productivity Commission 2004, Murphy 2005, Dewsbury 

2009, Dewsbury 2011, Pearson 2011, Parliament of Victoria 2013). Specifi-

cally, this includes material thermal resistance, thermal capacitance and fab-

ric assemblages. The appropriate and adequate documentation of timber con-

struction systems for the design and construction industries is required to 

embed innovation, skills development, best practice standards and appropri-

ate material usage. This research found significant differences between con-

struction practice, manufacturers’ literature and international documentation. 

Since the introduction of the requirement for subfloor insulation, many 

members of the timber industry and builder representative bodies have 

commented on the significantly reduced use of platform floors for residential 

construction (Iskra 2004, Henderson 2005). This has been in part due to the 

lack of material thermal properties knowledge discussed above but the other 

major factor has been the lack of information for builders and designers on 

how best to install reflective and bulk insulation to platform floors during 

construction.   
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This lack of knowledge-based installation theory and practice has led to 

misunderstandings about correct installation methods and practices with 

consequent impacts on thermal performance. This has led to a quandary for 

builders and building inspectors, many having contacted members of the 

project steering committee and the UTAS research team, seeking clarifica-

tion and advice (Dewsbury 2012, Dewsbury 2012, Dewsbury 2012). They 

are concerned that insulation material may need to be removed and rein-

stalled or that the whole house thermal performance rating will be down-

graded.  

2. Method  

Previous research identified international best practice for test building use 

and this informed the design, construction, measurement practices and sys-

tems adopted (Dewsbury 2006, Dewsbury 2007, Nolan 2007). This research 

focuses on two issues: the installation practices of reflective subfloor insula-

tion by industry to contemporary industry practices and the installation prac-

tice by industry to manufacturers’ specifications. The reflective subfloor in-

sulation product was selected through industry-based collaborator 

discussions. The collaborators were unanimous about the product selected 

due to its strong presence in timber platform-floored construction.  

2.1 INDUSTRY INSTALLED TO INDUSTRY PRACTICE 

One of the key project collaborators organised a contractor, who was famil-

iar with the product, to perform the installation. The only instruction given to 

the installer was that ‘it be installed to the manufacturer’s specification’.  

UTAS research staff members were present but did not interfere or have any 

involvement in the installation of the product. The insulation product was 

installed within the enclosed-perimeter platform-floored test cell (Test Cell 

2) on November 30, 2012.  

The product was supplied in roll form, (Figure 1a), and the insulation was 

pushed up between floor joists to the underside of the floor. The sides were 

lapped downwards and stapled to the floor joists (Figure 1b). Figure 2 illus-

trates the manner of installation. It should be noted at this point, for those not 

familiar with the installation requirements for reflective subfloor insulation, 

that this installation method is quite incorrect and would compromise the ca-

pacity for the product to provide its accepted thermal insulation properties.   
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Figure 1: Product supplied in large rolls (www.shedblog.com.au) and as installed 

 

 

Figure 2: Diagram of the insulation installation between the floor joists 

 

Shortly before the product was installed a UTAS researcher, who was on-

site, asked the contractor to ensure that the installation would occur accord-

ing to the manufacturer’s installation guidelines. The contractor’s reply was 

“we know what we are doing, we’ve been installing this type of insulation in 

buildings for years” (Geard 2013). At no stage did the installer refer to the 

installation guide diagrams. 

For the selected product, the minimal recommended installation docu-

mentation is printed on the product packaging, as shown below in Figure 3. 

It included text and diagrams. The installation diagrams show the insulation 

sides lapped up so as to provide an air gap between the reflective insulation 

product and the outside surface of the platform floor for heat flow down, and 

between the ground and insulation product for heat flow up. The size of this 

gap is not defined in the diagram and floor joist type and depth vary signifi-

cantly, subject to span and construction system. The installation instructions 

on the packaging described installing the product ‘over joists’, and stated 

that the semi-rigid product should be ‘allowed to sag at least 40mm’. This 

would indicate that the product requires a minimum air-gap to perform its 

reflective insulation task. Other installation requirements include:  

 The laying of the product over and running perpendicular to the bearers and 

fix in position; 
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 The fixing of the product to the underside of joists by stapling or screwing at 

approximately 150mm centres; 

 The joints in material should be abutted or overlapped and joined with a 

48mm reinforced foil tape. However, if a 150mm overlap is provided, joints 

do not require taping.  

 

Figure 3: Installation methods for above and below joists from product packaging  

This indicates that a particular quality of installation is required but the 

diagrams and text do not clearly describe the minimum requirements of the 

installation. Additionally, there is no information explaining the function and 

properties of a reflective space air-gap or what is required for the reflective 

air-gap to provide the thermal resistance value shown on the packaging. 

Equally concerning is the lack of diagrams or text that illustrate or discuss 

whether the air-gap should be well sealed and non-ventilated or unsealed and 

ventilated. Subject to the stillness of air, a reflective insulation space will 

have significantly different thermal resistance properties.  

Figure 4 shows a product installation diagram from the manufacturer’s 

website, which clearly depicts the exact location of the insulation in relation 

to the floor joists. The sides of the product are lapped up and are apparently 

fixed to the sides of joists. This diagram is clearly aimed at installation that 

can only occur from above the floor joists, before installing the flooring ma-

terial. This method of installation does occur sometimes, but in private dis-

cussions with builders and construction industry representatives, it is often 

installed from under the platform flooring, especially when access is suita-

ble. In the context of this research, the flooring was already installed, and the 

installation could only occur from below the floor joists.  
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The manufacturer’s website included installation instructions for over 

bearers, between joists, retrofit between joists and retrofit to underside of 

joists as standard installation methods. For each method there are between 4 

& 5 points specifying the installation method. The between joists (installed 

from above) method included a short movie and a link to a pdf document 

that could be downloaded. With the exception of the 40mm sag for the over 

the joist installation method, there is no mention of a required air-gap depth 

or whether the reflective air-gap is ventilated or non-ventilated. From a dis-

cussion between research staff members and a representative from the manu-

facturer of the insulation product it was clear that there were inconsistencies 

between the product packaging, the website information and the construction 

requirements to achieve the desired thermal performance. Additionally, the 

aspect of ventilated and non-ventilated air-gaps was not understood. It was 

agreed that the technical knowledge of representatives ‘on-the-ground’ re-

quired significant improvement and that the website based, packaging and 

other literature required significant improvement. In addition, observed on-

site installation practices indicate that effective builder and installer educa-

tion programs are required.  

 

Figure 4: Product installation diagram 

2.1 INDUSTRY INSTALLED TO MANUFACTURERS SPECIFICATION 

A different contractor was organized to perform the second installation, ac-

cording to the manufacturer’s specification. The contractor arrived on site 

with a short table listing things that must be done correctly. The installer’s 

list included ‘make sure the air gap is right’. Given the lack of information 

about the required air-gap, the manufacturer’s technical support line was 

contacted to clarify the matter of end-sealing to provide a still air-space and 

the recommended size of the air-gap. The advice received from the manufac-

turer’s technical support included:  

 That sealing the ends would ‘improve’ product performance;  

 That sealing the ends should ‘probably’ occur all the time; and  

 That the gap between the insulation product and the platform-floor should be 

about 100mm. 
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 When observing that this information did not appear to be mentioned on 

the website or printed installation literature, the product technical support 

service was on the one hand non-committal and on the other agreeing that 

the matter should be looked into.  

Based on this technical advice it was agreed on site that installing the 

product between the joists would not obtain the 100mm air-gap specified by 

the manufacturer. Subsequently it was agreed that the product would be in-

stalled under the joists and be fixed in place with staples. The manufacturer’s 

literature did state that if a 150mm overlap was maintained, the product did 

not require taping. As this contractor had not used the taping method in the 

past, the contractor advised that he would adopt the 150mm overlap method 

and not tape the product. Additionally, the contractor advised that he would 

enclose the ends of the product, through folding and stapling but stressed 

that there was no documentation on this practice. The contractor was then 

left to his task. The researcher returned to the test cell after the installation 

was completed some hours later.  

The quality of the revised installation is illustrated through the following 

series of photographs. Figure 5 shows the general sagging in the material be-

tween fixings, where the material has been overlapped, and shows one of 

many instances where the material has not been overlapped or taped at 

joints. The photographs in Figure 6 show the left side joist enclosure where 

the material has been pushed against the floor with no staple fixing, the right 

side joist enclosure where the material does not extend to the end of the 

flooring, and where the material has not been fixed off or joined to the exist-

ing draped building wrap at the ends or sides. The photographs in Figure 7 

show unsealed installation around a service penetration and around the plat-

form floor structure. For the reflective insulation and the still air space to 

work effectively there should be no gaps or breaks in the continuity of the 

material. All these figures show gaps and breaks in the material continuity. 

 

 

Figure 5: Subfloor insulation with sagging at overlaps, and with gaps at material joints 
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Figure 6: This section did not have insulation installed appropriately at the joist ends or sides 

 

Figure 7: Inappropriate installation around service penetration and timber structure 

3. Discussion  

Due to the inadequacies of the installation, photographs were circulated to 

the project steering group, which includes building research, industry and 

government representatives (Dewsbury 2013). All members of the steering 

group agreed that the installation was inadequate. However, several mem-

bers did comment that this was a relatively good installation and one mem-

ber commented that in recent years he had only seen one correct installation 

of reflective subfloor insulation. Both attempts to install the reflective sub-

floor insulation, by industry to contemporary industry practice and to manu-

facturer’s specification, highlighted: 

 A distinct gap in the knowledge of installers and the manufacturer’s technical 

support service of correct installation requirements and the manner in which 

reflective subfloor insulation works relative to other forms of insulation; 

 The inadequacies of and inconsistencies between printed and web-based 

product installation literature; and 

 A possible revaluing of the insulation product, as installed from approximate-

ly R3.0 to R0.8 (Dewsbury 2011).   
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A review of product literature for several other Australian reflective sub-

floor insulation products revealed a similarly poor level of documentation 

for product installers or installation inspectors. Internationally, the effect of 

air-space design for reflective insulation has been discussed and critiqued for 

many years (Hassall 1977, Pearson 2002, AFIA 2004, Doak-Smith 2005). 

Additionally, the methods used to provide the installation requirements vary 

between countries from a reliance on high quality manufacturer based litera-

ture to detailed descriptions within construction codes and additional inspec-

tions during construction.  

4. Conclusion 

This paper highlights significant deficiencies regarding the information cur-

rently availability for installers and inspectors of reflective products used for 

subfloor insulation. These inadequacies in literature include the manufactur-

er’s specifications, installation guides and construction code documentation. 

Additionally, the current skill and knowledge levels demonstrated by install-

ers and inspectors (builders, building surveyors and contract administrators), 

reveal an urgent need for retraining including appropriate levels of building 

materials science specific to the thermal properties of reflective insulation 

products.  

At a regulatory level, provisions need to be developed that either require 

manufacturers to provide adequate printed and hands-on technical guidance 

and/or the inclusion of more specific guidance within the National Construc-

tion Code.  

These findings are significant since current insulation installation proce-

dures will result in higher than deserved AccuRate ratings and lower than 

predicted building thermal performance. 

5. Outcomes 

The collaborators for this research have recently agreed to work together and 

develop appropriate regulation, specification and guidance for the installa-

tion of reflective and bulk forms of subfloor insulation.  
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