
Geoff, 
 
Here it is. I would like this tabled as my last document to my oral testimony. 
It is very powerful and I hope so much that the Senators act upon it when they formulate their 
conclusions. 
Foil must be part of any government insulation program as well as the BCA for new houses.  
 
I have also come up with a new formula to make all insulations safe for use in houses and emailed 
Greg Combet and Greg Hunt today with my proposals. 
My submission here formed part of my correspondences to them both. 
 
Thankyou again for your assistance. 
 
Regards, 
  
Tim Renouf (Affil. AIRAH - Aust' Airconditioning&Heating Inc.) 
Wren Industries P/L 
 



THERMAL PERFORMANCE COMPARISON 
BETWEEN FIBREGLASS BATTS AND  
REFLECTIVE FOIL INSULATION 
IN CEILINGS IN QUEENSLAND HOUSES – 1981 
____________________________________________ 
 
GENERAL OVERVIEW by Tim Renouf – Wren Industries            3 March 2010 
*SECRETARY OF AFIA – ALUMINIUM FOIL INSULATION ASSOCIATION 

 
Examination of Research Project 
Thermal Performance of Housing Units in Queensland  
Phase 1: a study by the Department of Architecture and Building, University of Melbourne. 
AHRC Project 58 - 1981. 
 
Research Funding: The Australian Housing Research Council (AHRC). 
Research Team: A. Coldicutt (Team Leader), T. Isaacs, T. Williamson, S. Coldicutt, E. Coldicutt, F. Moschini. The 
Project Committee included a member of CSIRO Division of Building Research. 
 
The 1981 Australian Housing Research Council federally funded research report examined the thermal 
performance of ceiling insulation in housing units across Queensland. Four locations were selected:  
Brisbane, Rockhampton, Townsville, Longreach.  
 
Two types of ceiling insulation were compared: 
(i) 75mm fibreglass directly on the ceiling, and 
(ii) a single layer of reflective foil insulation across the top of ceiling joists with a reflective airspace beneath. 
 
The Report (275 pages in total) concluded that for non-airconditioned houses, foil insulation should be 
used and fibre-based insulation should not be used. 
The central reason was that fibrous insulations had a greater resistance to heat flow up than foils, causing houses 
to stay hotter longer by trapping heat in the often difficult to ventilate ‘stagnant heat zone’ between the top of door 
heads and ceilings. Foil, on the other hand, stopped heat penetration successfully during the day and released 
accumulated heat beneath the ceiling during night time because of the foil’s inherently lower resistance to heat flow 
up compared to bulk insulation. 

If these houses are airconditioned, RFL at least should be used as ceiling insulation in all four 
locations.                        
 
 
Concluding comments by Tim Renouf 
In warm to hot climates where winter heating is very low or non-existent, houses using foil insulations combined 
with natural ventilation can reduce or avoid the costs of airconditioning. 
 
SPECIAL NOTE: The Building Code of Australia (BCA) Building Energy Efficiency Provisions (2007), takes no 
account of the implications of the 1981 Report – implications being that bulk insulations should not be used in 
ceilings of houses, in dominant hot climates of Australia. 
 
 
 
External commentary by Prof. Richard Aynsley (not part of the 1981 report): 
“Horizontal reflective foil airspaces in roofs have the unique characteristic of having a greater resistance to heat flow 
down than up. They act as one-way values for summer heat flow, restricting daytime heat gain while facilitating 
night time heat loss. This is important because indoor discomfort in the evening which inhibits sleep can be very 
debilitating”. 
“If energy efficiency regulations, as a matter of convenience, ignore the beneficial effects of horizontal reflective 
airspaces in roofs of houses in warm climates, then the situation could be actionable under trade practices 
legislation. Ignoring these effects would be detrimental to a wide range of aluminium foil insulation products and 
favour bulk insulation products in spite of the demonstrable consumer benefits of 
reflective insulation in Australia’s warm climates.” 
Richard Aynsley: B.Arch (Hons I), MS (Arch Eng), PhD, Member ASHRAE 
Former UNESCO Professor of Tropical Architecture, James Cook University, QLD 
Dean, College of Technology, Southern Polytechnic State University, Marietta GA, USA 
*Quotation date: August 2000 
 
                                              __________________________________________ 
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AHRC PROJECT 58 
Thermal Performance of Housing Units in Queensland 
(Brisbane, Longreach, Rockhampton, Townsville) 
Phase 1  - 1981     
 
KEY POINT EXTRACTS  
FOIL INSULATION COMPARED TO FIBREGLASS INSULATION IN CEILINGS 
(prepared by Tim Renouf  3 March 2010) 
 
Page 2 
Recommendations  - 1.1.2 
Use of reflective foil laminate for the ceiling of non air-conditioned houses and as a 
minimum for the walls and ceiling of air-conditioned houses. 
 
Page 116 & 117 
Types of Insulation  - 9.1.2 
There are two basic types of insulation – bulk insulation, which is lightweight material usually 
containing many pores of still air, and reflective insulation (RFL) which is sheet material 
covered on one or both sides with a layer of shiny aluminium foil, which, as in a thermos 
flask, reflects, most of the low temperature radiation which falls on it. 
 
In this study two ceiling insulations were examined – 75mm fibreglass on the ceiling, and 
double-sided RFL draped over the rafters(in the basic case with its ‘flat’ roof) or over the 
ceiling joists in attic roofs.  
 
For walls, the only type of insulation type which was considered was double-sided RFL 
dished between studs to give two reflective air spaces. 
 
The RFL ceiling insulation has a particular advantage for summer performance in hot 
climates: TableA3.2 shows that its resistance to downwards heat flow is much greater than 
its resistance to upwards heat flow. This means that it is effective at keeping heat out in the 
daytime, but impedes outward flow much less e.g. the building is cooling down at night.  
 
Page 123 
Summer performance of un-airconditioned dwellings   - 9.2.1 
The present value of energy savings and the capital cost of insulation are given in Table 9.2. 
Both insulation alternatives give large nett savings, but the RFL being cheaper to install, 
gives greater savings than the 75mm fibreglass. If air-conditioning was common for these 
types of house a more detailed study of many alternative insulation(would be necessary). 
Taking into account where necessary winter heating cost, would be warranted. However this 
study brief places little emphasis on airconditioning, therefore it suffices to say that, if these 
houses are airconditioned, RFL at least should be used as ceiling insulation in all four 
locations. 
 
Page 174 
CONCLUSIONS & RECOMMENDATIONS 
INTRODUCTION     -13.1 
We have examined Tempal simulations of summer and winter performance of living and 
sleeping zones, with and without cooling and heating. It has been shown that improvements 
which are beneficial for one of these situations often have negative effects in others: for 
example, mineral wool ceiling insulation greatly improves daytime performance in 
summer, but keeps unconditioned houses hotter on summer nights. 
 
 

 
 
 



Page  A2.10 
EFFECTS OF INSULATION ON THERMAL PERFORMANCE 
Effect of each alternative 
Insulation reduces the rate of heat flow through a building element. It can therefore be 
beneficial when it is too cool, but it can have the unwanted effect of keeping heat in on 
summer evenings when rapid cooling of the house is desirable, and keeping heat out on 
sunny winter days when the extra heat gain would be useful. A compromise must be made 
between these conflicting requirements. 
 
Reflective foil laminate (RFL) over the ceiling was the first potential improvement 
studied. It is a practically suitable type of insulation for summer performance, as its 
resistance to downward heat flow is much greater than its resistance to upward heat 
flow, so that rapid cooling in summer evenings is facilitated. 
 
Page A2.11 
If the buildings are cooled in summer, the RFL ceiling insulation gives a very marked 
advantage, cutting the hot-fortnight cooling requirements for the living zone by 
between one third & one half. Sleeping zone cooling requirements are only reduced slightly 
(by about 0.1GJ), as the RFL reduces heat losses through the roof due to radiation to the 
night sky. 
 
Page A2.12 & A2.13 
Mineral wool ceiling insulation (75mm) was the third insulation option examined. For the hot 
fortnight, this has a generally bad effect on performance when compared with RFL 
ceiling insulation…….  
If the buildings are cooled in summer, mineral wool gives little or no benefit when 
compared with RFL ceiling insulation. 
 
Choice of insulation for the living zones 
Summing up these findings, reflective foil laminate to the ceiling gives the greatest 
overall improvement in the living zone thermal performance, with marked improvement 
in summer daytime conditions and only a very slight rise in night-time temperatures.  
It also gives major energy savings if the buildings are cooled. In winter, it improves 
comfort substantially, but does not reduce heating energy requirements for the cold 
fortnights. 
 
Similar comments apply to the 75mm mineral wool insulation to the ceiling. On balance. it 
may not be a desirable improvement, because of its negative effect on comfort in the 
hot fortnight in the unconditioned cases, when compared with RFL ceiling 
insulation……… 
Compared with RFL ceiling insulation, it (75mm mineral wool insulation) gives little or 
no reduction in hot fortnight cooling requirements if the buildings are cooled. 
 
 
RECOMMENDATIONS FOR BASE CASE FOR EACH LOCATION 
Brisbane, Longreach, Rockhampton, Townsville 
 
Despite its extra cost, reflective foil laminate to ceilings may be considered as 
justifiable on the grounds of improved comfort, as it seems to be gaining acceptance 
in standard low-cost buildings in Queensland. 
 
                                        __________________________________ 
*prepared by:  
Tim Renouf  
Wren Industries, 139 Herald St, Cheltenham  VIC 3192  (03) 9532-5855 
Secretary AFIA – Aluminium Foil Insulation Association Inc (Vic) 



LOCATION

RECOMMENDATION IF DIFFERENT CONSTRUCTION FOR 
EACH ZONE IS ACCEPTABLE FOR BASE CASE 
(NOTE: THESE ARE COMPROMISE RECOMMENDATIONS 
WITH ZONE DIFFERENCES MINIMISED FOR 
SIMPLICITY AND LOWER COSTS

RECOMMENDATION IF USE
OF ONE CONSTRUCTION
TYPE THROUGHOUT IS 
PREFERRED

ELEMENT LIVING ZONE SLEEPING ZONE BOTH ZONES

BRISBANE
Floor:

Walls:

Ceiling
Insulation:

Slab on ground

Brick veneer or 
brick cavity 
(Brick cavity 
better thermally)

R.F.L

Slab on ground

Brick veneer
 (Light weight 
better thermally)

R.F.L

Slab on ground

Brick veneer

R.F.L

LONGREACH
Floor:

Walls:

Ceiling
Insulation:

Slab on ground

A.C. clad stud frame 
(Brick or brick veneer 
thermally better)

R.F.L.

Slab on ground 
(Timber equally 
appropriate)

A.C. clad stud frame

R.F.L.

Slab on ground

A.C. clad stud frame

R.F.L.

ROCKHAMPTON
Floor:

Walls:

Ceiling
Insulation:

Slab on ground

A.C. clad stud 
frame (Brick 
veneer or brick 
cavity also 
appropriate)

R.F.L.

Timber 
(Slab on ground 
also appropriate)

A.C. clad stud frame

R.F.L.

Slab on ground

A.C. clad stud frame

R.F.L.

TOWNSVILLE
Floor:

Walls:

Ceiling
Insulation:

Slab on ground

Cavity brick

R.F.L.

Timber 
(Slab also 
appropriate)

A.C. clad stud frame

R.F.L.

Timber

A.C. clad stud frame

R.F.L.

A2.24

TABLE A2.3		  RECOMMENDATIONS FOR BASE CASES
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Geoff, 
 
Just realized I have not sent the parent reference document I read from in my Senate testimony. 
This was what the Chair was referring to and it got actually confused with the AHRC matter that never 
got raised because time had run out. 
 
I tabled page 8 from the Insulation Guide 2001 – here is the full document so the Senate can see the 
context of page 8. 
 
Thankyou again. 
 
 
Regards, 
  
Tim Renouf (Affil. AIRAH - Aust' Airconditioning&Heating Inc.) 
Wren Industries P/L 
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2001  
Insulation Management: Guide for Residential Building
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