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Insulation: Problems & Solutions  
Background

Since the early 1980’s there has been steady progress towards increasing the energy efficiency of the building envelope, with a view to reducing the consumption of operational heating and cooling energy and the consequential reduction of greenhouse gas emissions.  The BCA (Building Code of Australia), prepared by the ABCB (Australian Building Codes Board), provides a national model for building regulations. Each State Government legislates any proposed regulations into law.  Some states have adopted the BCA model for energy efficiency measures, in some cases with modification, while others (Victoria, New South Wales and ACT) have opted for alternative regulations. 
These notes and specifications outline the Energy Efficiency provisions of BCA Vol 2, Parts 2.6 and 3.12 and the various state building regulations for Class 1[2] housing and 10a [3] buildings with a conditioned[4] space. These notes do not deal with Class 2 to 9 residential, commercial and industrial buildings, which are covered by the BCA Volume 2. 

[1] Building Code of Australia Class 1 and 10 Buildings – Housing Provisions - Volume 2 

[2] Class 1 buildings are as follows.
Class 1a is a single dwelling, being 


a detached house; or


one or more attached dwellings, each being a building, separated by a fire-resisting wall, including a row house, terrace house, town house or villa unit.

Class 1b is a boarding house, guest house, hostel or the like with a total floor area not exceeding 300 m2 and in which not more than 12 persons would ordinarily be resident, which is not located above or below another dwelling or another Class of building other than a private dwelling.     (Ref BCA Vol 2 Clause 1.3.2)

[3] Class 10a  buildings are non-habitable buildings, being a private garage, carport, shed or the like.

[4] Conditioned space means a space within a building – that is heated or cooled by the building’s domestic services; but excludes a heater with a capacity of not more than 1.2 kW installed in a non-habitable room.

Development of Energy Efficiency Building Regulations

Set out below are the principal developments in Australia leading to the introduction of energy efficiency measures in building regulations for houses. 
· In the early 1980’s, Standards Australia published AS 2627.1 recommending insulation in the ceilings of some dwellings. 
· In the 1980’s, the Victorian Government required ceilings to have R 2.2 added insulation and walls to have R 1.3 added insulation (if the ground floor had R 1.0) or R 1.7 added insulation (if the ground floor had R 0.7). Concrete and masonry of thickness 180 mm on concrete slabs was exempted. 
· The South Australian government required wall insulation of at least R 0.8. 

· In 1992, the ACT government required insulation of in Class 1, 2 and 3 residential buildings to 4 Star NatHERS performance. The current insulation  requirements are for R 3.0 in ceiling spaces, R 2.0  in exposed raked ceilings and R 1.5 in walls, except for masonry of thickness 180 mm. 
· In 1993, Standards Australia published the revised version of AS 2627.1, recommending insulation in the ceilings and walls of some dwellings. 
· During the 1990s, Standards Australia unsuccessfully undertook the writing of a Commercial Building Energy Code and standardisation of the protocols for House Energy Rating software. 
· Development of Energy Efficiency Building Regulations (Continued)

· In 2003, the ABCB (Australian Building Codes Board) published amendments to the BCA Volume 2 to reduce energy use and greenhouse has emissions.

· The BCA Volume 2 Energy Efficiency Amendment (with some modifications for local requirements) has been adopted in Queensland, Western Australia, Northern Territory, South Australia and Tasmania.

· New South Wales worked towards the adoption of the recommendations in early 2004, amending some details of the BCA model, but subsequently has changed its position. It now requires the use the BASIX package, which includes use of either computer simulation or deemed-to-satisfy construction. This requirement commenced on 1st July 2004 in selected local government areas in Sydney, and extended to the rest of the state within twelve months.

· Victoria did not adopt the amendment, opting instead for 5 Star Rating using the First Rate computer package, or, in some cases, NatHERS. This was implemented 1st July 2004.

· ACT did not adopt the amendment, opting instead for 4 Star Rating. 

· Development of Energy Efficiency Building Regulations (Continued)

· In February 2004, Protocols for Energy Rating Software were drafted. It will be published, with some modification, later in 2004. 
· The ABCB is currently undertaking the production of the following:

· Completion of the amendment to BCA Vol 1Class 2, 3 & 4 (residential parts of commercial buildings), based on 4 star performance with DTS (deemed-to-satisfy) provisions, to be adopted in May 2005. 
· An amendment to BCA Vol 2 (Housing), based on 5 star performance with DTS (deemed-to-satisfy) provisions, to be adopted in May 2006. 
· An amendment to BCA Vol 1Class 5 to 9 (commercial and industrial buildings) based on 5 star performance with DTS (deemed-to-satisfy) provisions, to be adopted in May 2006. 
· Further refinement of a Protocol for software suitable for use with the BCA. This would lead to the writing of various programs, complying with the Protocol 
Over the next five years, the BCA and State Building (or Planning) Regulations will mandate: 
· 5 Star performance 

· Verification by either computer simulation using AccuRATE or equivalent

· Provide for some limited range of  Deemed-To-Satisfy  construction details.
The amendments involve the inclusion of insulation in roof/ceiling spaces and in some types of walls,  improvements in the effectiveness of glazing, specification of sealing and ventilation and the consideration of shading. Commercially available software assists in the determination of energy efficiency. 

Alternatively, deemed-to-satisfy forms of construction are available (in some states) . The designer must specify the appropriate thermal resistance (R value) of any required insulation, together with the position in the building. 

Batts Versus Sprayed Insulation
Whilst there are good technical arguments on the relative performance of batts and sprayed insulation, construction questions should also be considered.

· It may be difficult to monitor the thickness of sprayed insulation in inaccessible parts of the roof space.

· Some sprayed insulation may be lost down cavity walls unless the cavity is closed off.

· Batts may be difficult to position in inaccessible parts of the roof space.

Flammability 

Consideration must be given to the flammability of the various insulating systems. It is recommended that designers seek the advice of the manufacture.

