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How to access the NCC

• To access the NCC visit: www.abcb.gov.au

To access the NCC, register your 

details here, submit and receive your 

confirmation email and password

http://www.abcb.gov.au/


What you will learn

• Aims & Objectives: 

• To acquire a basic understanding of the energy efficiency 

provisions within NCC Volume Two

• Who this material is for: 

• All building and plumbing professionals.



Overview of the NCC

• The role of the NCC is to provide:

• Nationally consistent minimum necessary regulations 

• A technical base for the design and construction of buildings and 
certain structures

• There are three volumes currently in the NCC and all three 
are performance based

• The Building Code of Australia (BCA) is Volume One and Volume 
Two of the NCC

• The Plumbing Code of Australia (PCA) is 
Volume Three of the NCC



NCC Volume Two: Overview

• NCC Volume Two is 

a performance based code

• Compliance with the NCC is 

achieved by satisfying the 

Performance Requirements 

and the supporting General 

Requirements



NCC Volume Two: Structure

• NCC Volume Two is divided into three Sections:

Contains information on the operation 

and application of the NCC

Contains all Performance 

Requirements for Volume Two

Contains the Acceptable Construction 

Deemed-to-Satisfy Provisions

Section 1
General Requirements

Section 2
Performance Provisions

Section 3
Acceptable Construction



NCC Volume Two: Relevant Parts

• The relevant parts in Volume Two of the NCC for the 

energy efficiency provisions are: 

• Part 1 - General Requirements

• Part 2.6 - Energy Efficiency

• Performance Requirements and Verification Method

• Part 3.12 - Energy Efficiency 

• Deemed-to-Satisfy Provisions



Background to Energy Efficiency

• Human induced climate change arising from greenhouse 
gas (GHG) emissions are a concern

• GHG emissions predominantly come from the burning of 
fossil fuels (coal, oil, gas)

• Australia’s building and construction industry is having an 
increasing impact on society and on our environment

• Increases in population place further pressure on 
resources and infrastructure such as water, 
electricity, and land



Application of the NCC Energy Efficiency 
Provisions

• NCC provisions primarily 

address: 

• Thermal performance of 

building fabric

• Domestic services



Achieving Energy Efficiency

• A more energy efficient home should consider:

• The climate related to its location

• Appropriate shading, glazing and insulation

• Thermal mass

• Adequate building sealing (to minimise air leakage)

• Optimal orientation

• Adequate ventilation (to allow for cooling)

• Improving the efficiency of heating, cooling, lighting, heated 

water systems and swimming pool equipment



Energy Efficiency: Defined Terms

“Conditioned space” is defined as:

“a space within a building that is heated or cooled 

by the building's domestic services, excluding a 

non- habitable room in which a heater with a 

capacity of not more than 1.2 kW or 4.3 MJ/hour is 

installed”



Application by Climate Zone

• Australian Climate Zones – Figure 1.1.4



Energy Efficiency: Other Key Defined Terms

• Additional defined terms relevant to energy efficiency 

are included in NCC Volume Two

• The most relevant of these are:

• House energy rating software

• R-Value

• Total System Solar Heat Gain Coefficient

• Total System U-Value



Energy Efficiency Performance 
Requirements: An overview

• There are two mandatory Performance Requirements for 
energy efficiency:

• P2.6.1 Building

• states the thermal performance of a building’s fabric

• P2.6.2 Services

• states the efficiency and source of the energy for domestic services

• Both of these Performance Requirements consider:
• Facilitating the efficient use of energy 

• Relevance to its function, use and geographic location 

• To the degree necessary



Energy Efficiency Performance Requirements

• For buildings, P2.6.1 addresses the need for artificial 

heating and/or cooling in consideration of: 

• The building’s internal environment

• Nearby permanent features (e.g. other buildings)

• Solar radiation

• Building sealing

• Air movement

• For services, P2.6.2 also considers the source of energy 

used for heating



Options to meet the Performance 
Requirements

• Options to meet Performance Requirement P2.6.1:

• Meeting the prescriptive requirements of the DtS Provisions of 
Part 3.12

• Meeting the energy rating requirements using the DtS Provisions 
of Part 3.12

• Using the Verification Method, V2.6.2.2 and showing lower annual 
heating and/or cooling loads compared to the reference building

• Using another Verification Method such as an overseas code or 
standard (e.g. LEEDS, ASHRAE)

• Providing a comparison to the DtS Provisions of Part 3.12 

• Using expert judgement



Meeting the Performance Requirements

• All options for compliance are required to be:

• Supported with suitable evidence and / or documentation to 

support that compliance has been achieved

• Assessed and approved by the Approval Authority



Energy Efficiency and Deemed-to-Satisfy 
Provisions



Energy Efficiency and Energy Ratings

• House energy rating software

• A quantified benchmark used to 

describe energy efficiency in stars

• Based on an annual energy load 

and climate

• The rating is derived using 

NatHERS accredited computer 

software tools



Energy Efficiency and Energy Ratings

• The minimum energy rating required by the NCC is:

• 6 stars

• Concession available in NCC climate zones 1 or 2:

• 5.5 stars or

• 5 stars

• Additional DtS requirements are also required:

• Insulation installation

• Thermal breaks

• Floor edge insulation

• Building sealing

• Services



Energy Efficiency and Energy Ratings: 
the Deemed-to-Satisfy Provisions

• The prescriptive requirements of the DtS Provisions in 

Part 3.12 address:

• 3.12.1 Building fabric

• 3.12.2 Glazing

• 3.12.3 Building sealing

• 3.12.4 Air movement

• 3.12.5 Services



Energy Efficiency: Australian Standards

• The energy efficiency provisions also contain key 

referenced documents, being Australian Standards.

• The key standards are:

• AS/NZS 4859.1 – Materials for the thermal insulation of 

buildings

• AS2047 – Windows in buildings

• AS 4254 Parts 1 & 2 – Ductwork for air-handling systems in 

buildings 



Energy Efficiency and Building Fabric

Building fabric provisions – Part 3.12.1

• Roofs & ceilings

• Floors

• Walls

• Installation of insulation

• Roof lights



Energy Efficiency and Building Fabric: 
R-Value
Insulation

• NCC Definition of R-Value (m².K/W)

• ‘the thermal resistance of a component calculated by dividing its thickness by 
its thermal conductivity’

• Otherwise known as how well a material insulates

• A higher R-Value indicates it is a better insulator

• For example, with bulk insulation, a R4.0 batt is a better insulator than 
an R2.0 batt

• In the NCC, Total R-Value is a defined term and includes the thermal 
resistance of the building material, insulation material and any air 
spaces



Energy Efficiency and Building Fabric: 
Roofs & Ceilings

• Must achieve the required minimum Total R-Value in Table 

3.12.1.1a.

• This minimum requirement considers:

• Climate zone

• Direction of heat flow

• Roof solar absorptance

• Where the insulation is located

• Roof ventilation

• Account for ceiling penetrations



Energy Efficiency and Building Fabric: 
Roofs & Ceilings
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Energy Efficiency and Building Fabric: 
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Energy Efficiency and Building Fabric: 
Roofs & Ceilings



Energy Efficiency and Building Fabric: 
Roofs & Ceilings



Energy Efficiency and Building Fabric: 
Roofs & Ceilings



Energy Efficiency and Building Fabric: 
Roofs & Ceilings : Thermal Break



Energy Efficiency and Building Fabric: 
Roofs & Ceilings



Energy Efficiency and Building Fabric: 
Roofs & Ceilings

Roof/Ceiling

Upwards Downwards

Air Film (Outdoor) 0.04 0.04

Membrane 0.01 0.01

Concrete - 250mm 0.1725 0.1725

Insulation - R1.3 Blanket 1.3 1.3

Reflective air gap (0.05/0.9) 0.49 1.06

Insulation - R2.5 2.5 2.5

13mm plasterboard 0.0767 0.0767

Air Film (Indoor) 0.11 0.16

Total 4.6992 5.3192



Energy Efficiency and Building Fabric: 
Roofs & Ceilings – Task

• Metal roof

• 55mm Anticon

• R3.0 insulation

• 10mm plasterboard 

ceilings



Energy Efficiency and Building Fabric: 
Roofs & Ceilings – Task

• Concrete tile roof

• Antiglare sarking

• R2.0 insulation

• 10mm plasterboard 

ceilings



Energy Efficiency and Building Fabric: 
Roof lights

• Roof light is a defined term in the NCC

• Thermal performance for roof lights is expressed in Total 

System SHGC (Solar Heat Gain Coefficient) and Total 

System U-Values

• Roof light area to floor area and the shaft index determine 

what performance is required



Energy Efficiency and Building Fabric: 
Roof Lights



Energy Efficiency and Building Fabric: 
Roof Lights



Energy Efficiency and Building Fabric: 
Roof Lights



Energy Efficiency and Building Fabric: 
Roof Lights

3.8 sq m



Energy Efficiency and Building Fabric: 
Roof Lights

600mm



Energy Efficiency and Building Fabric: 
Roof Lights

Shaft Length 600mm (Measured off plan)

Average Internal Shaft Opening 300mm (Diameter of solatube)

Roof Light Shaft Index (600mm/300mm) 2

Area of Room 3.85

Area of Solatube 0.071

Percentage 1.84%



Energy Efficiency and Building Fabric: 
Roof Lights



Energy Efficiency and Building Fabric: 
Roof Lights



Energy Efficiency and Building Fabric: 
External Walls - Lightweight

• Minimum Total R-Value in Table 3.12.1.3a or Table 

3.12.1.3b for high mass walls.



Energy Efficiency and Building Fabric: 
External Walls - Shading



Energy Efficiency and Building Fabric: 
External Walls – Heavy Mass



Energy Efficiency and Building Fabric: 
External Walls – Heavy Mass



Energy Efficiency and Building Fabric: 
External Walls – Heavy Mass



Energy Efficiency and Building Fabric: 
External Walls – Heavy Mass



Energy Efficiency and Building Fabric: 
External Walls – Heavy Mass



Energy Efficiency and Building Fabric: 
External Walls



Energy Efficiency and Building Fabric: 
External Walls

External Walls

System 2

Air Film (Outdoor) 0.04

Scyon 0.04

Air Gap (Vertical) 19mm 0.58

Sisalation 0

Insulation 2.5

Plasterboard - 10mm 0.06

Air Film (Indoor) 0.12

Total 3.34



Energy Efficiency and Building Fabric: 
External Walls



Energy Efficiency and Building Fabric: 
External Walls - Task

• 16mm FC Cladding

• Antiglare Wall Wrap

• R2.7 insulation

• 10mm plasterboard



Energy Efficiency and Building Fabric: 
Floors
• Different insulation requirements based on floor type

• Slab-on-ground construction

• No additional slab insulation is needed 

• Except for climate zone 8 (alpine regions) and where built-in heating or cooling is 
installed

• Suspended floor construction

• The minimum insulation to be added is based on climate zone, floor material and how 
enclosed the sub-floor space is.

• Built-in heating or cooling

• The minimum insulation needed underfloor varies depending on climate zone and 
floor material.

• Edge insulation is also needed

• Concession for that solely used in a bathroom or amenity area



Energy Efficiency and Building Fabric: 
Floors
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Energy Efficiency and Building Fabric: 
Floors



Energy Efficiency and Building Fabric: 
Floors

• 250mm concrete

• 15mm EPS Board with antiglare 

foil (facing downwards)

• 500mm enclosed air space AGL 

(brick)



Energy Efficiency and Building Fabric: 
Thermal Insulation

Building fabric thermal insulation

• Thermal insulation may be -

• Added to elements of the building fabric to achieve the required 
Total R-Value

• Either reflective insulation or bulk insulation

• Thermal insulation must -

• Comply with AS/NZS 4859.1

• Form a consistent and continuous barrier when installed

• Not interfere with the operation of domestic services or fittings, 
such as downlights



Energy Efficiency and Building Fabric: 
Installation of insulation

• Thermal insulation needs to be installed so that–

• Any required airspace is provided adjacent to the reflective 

surface of reflective insulation

• The thickness and position of bulk insulation is maintained

• Compensating for reduced ceiling insulation due to 

downlights, exhaust fans etc. -

• the loss of insulation must be compensated for by increasing 

the R-Value of insulation in the remainder of the ceiling in 

accordance with Table 3.12.1.1b



Energy Efficiency and Building Fabric: 
Installation of insulation



Energy Efficiency and Glazing

Glazing provisions – Part 3.12.2

• NCC definition of glazing: 

• "a transparent or translucent element and its supporting frame located 
in the external fabric of the building, and includes a window other than 
a roof light” 

• Glazing design is assessed based on

• Conductance

• Solar heat gain

• The design must not exceed the allowances.

• Formula is provided in 3.12.2.1

• ABCB Glazing Calculator can assist with calculations



Energy Efficiency and Glazing

Glazing performance

• NCC definitions for Total System U-Value and Total System Solar Heat 
Gain Coefficient (SHGC) 

• Includes the glass, frame and any air spaces

• Total System U-Value (W/m².K) 

• Conductance

• Low Total U-Values are better

• at minimising heat flow (i.e. better insulator)

• Total System SHGC 

• Solar heat gain

• Lower SHGC values allow less solar energy (radiation) into a room



Energy Efficiency and Glazing

• Factors affecting heat transfer for glazing

• Location of the building (climate zone)

• Total area of glazing

• Degree of exposure to the sun: orientation and shading

• The likelihood of the building being air-conditioned

• Type of frame and glass used



Energy Efficiency and Glazing



Energy Efficiency and Glazing
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Energy Efficiency and Glazing



Energy Efficiency and Glazing



Energy Efficiency and Glazing



Energy Efficiency and Glazing



Energy Efficiency and Glazing



Energy Efficiency and Building Sealing

Building Sealing – Part 3.12.3

• The provisions for building sealing address:

• Chimneys and flues

• Roof lights

• External windows and doors

• Exhaust fans

• Construction of roofs, walls and floors

• Evaporative coolers



Energy Efficiency and Building Sealing

Building Sealing – Part 3.12.3.1 Chimneys and flues

“The chimney or flue of an open solid fuel burning 

appliance must be provided with a damper or flap that

can be closed to seal the chimney or flue”



Energy Efficiency and Building Sealing

Building Sealing – Part 3.12.3.2 Roof lights

“The roof lights are sealed, or capable of being sealed in 

accordance with Part J3.12.3.2 (a) & (b)”.

Applies to conditioned spaces or a habitable room in climate 

zones 4, 5, 6, 7 & 8



Energy Efficiency and Building Sealing

Building Sealing – Part 3.12.3.3 External windows and 

doors

“All external doors must be fitted with air infiltration seals”

Applies to conditioned spaces or a habitable room in 

climate zones 4, 5, 6, 7 & 8



Energy Efficiency and Building Sealing

Building Sealing – Part 3.12.3.4 Exhaust Fans

“Exhaust fans, where installed, must be fitted with self-

closing dampers or similar”

Applies to conditioned spaces or a habitable room in 

climate zones 4, 5, 6, 7 & 8



Energy Efficiency and Building Sealing

Building Sealing – Part 3.12.3.5 Construction of roofs, walls 

and floors

“All roofs, walls and floors must be constructed to minimise 

air leakage”

Applies to conditioned spaces or a habitable room in climate 

zones 4, 5, 6, 7 & 8



Energy Efficiency and Building Sealing

Building Sealing – Part 3.12.3.6 Evaporative Coolers

“An evaporative cooler must be fitted with a self closing 

damper or the like”

Applies to a heated space or a habitable room in climate 

zones 4, 5, 6, 7 & 8



Energy Efficiency and Air Movement

Air movement – Part 3.12.4

• The intent of these provisions is to: 

• Maximise the cooling effects of natural air movement 

• Facilitate internal cross-flow ventilation

• Reduce demand for air-conditioning

• The provisions apply to habitable rooms in Class 1 
buildings in climate zones 1 to 5 

• They are separate to the ventilation requirements which are 
Part 3.8.5 of NCC Volume Two



Energy Efficiency and Air Movement
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Energy Efficiency and Air Movement



Energy Efficiency and Air Movement



Energy Efficiency and Air Movement



Energy Efficiency and Air Movement

Climate Zone 3



Energy Efficiency and Air Movement

Habitable Room

Room Floor Area 

m²

Min Opening 

Ventilation

% Req.           

(Table 3.12.4.1)

Openable Area 

m²
% Opening Shared OR Breezepath Fans Req'd

Bedroom 1
9.02 0.68 m2 7.5% 2.22 m2 24.61% Shared 1

Bedroom 2 12.47 0.93 m2 7.5% 2.35 m2 18.85% Shared 1

Bedroom 3 9.77 0.73 m2 7.5% 2.35 m2 24.10% Shared 1

Living / Kitchen / Hall 39.96 3.00 m2 7.5% 5.41 m2 13.54% Breezepath 2



Energy Efficiency and Air Movement



Energy Efficiency and Services

Services – Part 3.12.5

• Minimise energy lost through operation of:

• Air-conditioning

• Central heating

• Lighting

• Heated water supply

• Pool & spa heating and pumping 

• Applies to domestic services in both Class 1 and Class 10a 

buildings and Class 10b swimming pools



Energy Efficiency and Lighting

Artificial lighting – Part 3.12.5.5

• Lighting must not exceed power allowances

• Allowance can be increased if there are sophisticated 

lighting controls

• Halogens must be separately switched from 

fluorescents

• Outside lighting must be controlled by a motion sensor 

or be of high efficacy 



Energy Efficiency and Lighting

Artificial lighting – Part 3.12.5.5

• The lamp power density or illumination power density 

allowances are as follows:

•5 watts per square metre in a Class 1 building 

•4 watts per square metre on a verandah, balcony or the 

like attached to a Class 1 building; and 

•3 watts per square metre in a Class 10a building 

associated with a Class 1 building



Energy Efficiency and Lighting



Energy Efficiency and Lighting



Energy Efficiency and Heated Water Supply

Heated water supply

• Since 2014 heated water supply system requirements 

have been located in NCC Volume Three Part B2

• Heated water supply system must be:

• Solar

• Heat pump

• Gas (5 star)

• In some circumstances electric resistance or wood fired



Energy Efficiency and Heated Water Supply



Energy Efficiency and Heated Water Supply



Assessment Report

• Assessment Report

• Glazing Calculator

• Lighting Calculator

• Additional forms



Example:
Applying NCC Volume Two

Climate zone

Required 

Total R-Value

Insulation 

R-Value

Now let’s look at an example of applying the DtS provisions to 

this external wall for a home in Adelaide

Wall R-Value

Construction 

type

External 

masonry

Timber wall 

frame

Plasterboard



Example:
Applying NCC Volume Two

If this house is to be built in Adelaide, what climate 

zone is it in? 

Answer:

climate zone 5

Climate zone

Required 

Total R-Value

Insulation 

R-Value

Wall R-Value

Construction 

type



Example:
Applying NCC Volume Two

Answer:

R2.4

Climate zone

Required 

Total R-Value

Insulation 

R-Value

Wall R-Value

Construction 

type
What is the minimum Total R-Value required for the 

external masonry veneer wall for this house in Adelaide? 



Example:
Applying NCC Volume Two

Answer:

R0.56

What is the R-Value of the wall without any 

added insulation? 

Climate zone

Required 

Total R-Value

Insulation 

R-Value

Wall R-Value

Construction 

type



Example:
Applying NCC Volume Two

This image shows the R-Value of each component, 

which added together give a wall R-Value of R0.56.

Item Item Description R-Value

1 Outdoor air 0.04

2 110mm masonry 0.17

3 115mm airspace

(includes 90mm stud + 25mm airspace)

0.17

4 10mm plasterboard 0.06

5 Indoor air 0.12

Total R-Value for the wall construction = 0.56

Climate zone

Required 

Total R-Value

Insulation 

R-Value

Wall R-Value

Construction 

type



Example:
Applying NCC Volume Two

Answer:

R2.8 – R0.56 = R2.24

Plasterboard

Framing with bulk insulation

External masonry

Cavity and air space

R2.5 batts 

could be 

used

Climate zone

Required 

Total R-Value

Insulation 

R-Value

Wall R-Value

Construction 

type

What is the R-Value of the insulation needed to meet the 

required Total R-Value for the wall?



Example:
Applying NCC Volume Two

Can wall sarking be included when calculating the R-

Value of the wall? 

Answer:

Yes, if reflective sarking is used.

Plasterboard

Framing with bulk insulation

External masonry

Sarking

Air space
Climate zone

Required 

Total R-Value

Insulation 

R-Value

Wall R-Value

Construction 

type



Example:
Applying NCC Volume Two

Item Item Description R-Value

1 Outdoor air 0.04

2 110mm masonry 0.17

3 115mm reflective airspace

(includes 90mm stud + 25mm airspace)

0.17

0.65

4 Sarking

(emissivity of 0.05)

0.00

5 10mm plasterboard 0.06

6 Indoor air 0.12

Total R-Value for the wall construction = 0.87

Answer:

R2.8 – R0.87 = R1.93

R2.0 batts 

could be 

used

Climate zone

Required 

Total R-Value

Insulation 

R-Value

Wall R-Value

Construction 

type

What is the of the insulation needed to meet the required 

Total R-Value for the wall when sarking is used?



Energy Efficiency and Glazing and Lighting 
Calculators



ABCB Materials



Conclusion

• Upon completion, you will have acquired a basic 

understanding of the energy efficiency provisions within 

NCC Volume Two, with emphasis on: 

• The structure of NCC Volume Two

• A background to energy efficiency

• Energy efficiency Performance Requirements

• Energy efficiency Deemed-to-Satisfy Provisions

• Applying the provisions through an example


