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Preface 

The Inter-Government Agreement (IGA) that governs the ABCB places a strong emphasis 

on reducing reliance on regulation, including consideration of non-regulatory alternatives 

such as non-mandatory Handbooks.  

This Handbook is one of a series produced by the ABCB. The series of Handbooks is 

being developed in response to comments and concerns expressed by government, 

industry and the community that relate to the built environment. The topics of Handbooks 

expand on areas of existing regulation or relate to topics which have, for a variety of 

reasons, been deemed inappropriate for regulation. The aim of the Handbooks is to 

provide construction industry participants with non-mandatory advice and guidance on 

specific topics. 

The NCC Volume One Energy Efficiency Provisions have been identified as an area that 

requires consistent uniform guidance.  

The NCC Volume One Energy Efficiency Provisions Handbook has been developed to 

foster an improved understanding of the energy efficiency provisions amongst users of the 

NCC and provide examples where relevant. This Handbook addresses the issues in 

generic terms, and is not a document that sets out the specific requirements contained in 

the NCC, but rather aims to explain the intent of the provisions. It is expected that this 

Handbook will be used to develop solutions relevant to specific situations in accordance 

with the generic principles and criteria contained herein. 

This Handbook was first published in 2006 and was revised in 2010, 2014, 2015 and 2016. 

Minor editorial changes were made to this document in 2018 to ensure currency with NCC 

2016 Volume One Amendment 1. 
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1 Introduction 

Reminder: 

This Handbook is not mandatory or regulatory in nature and compliance with it will not 

necessarily discharge a user's legal obligations. The Handbook should only be read and 

used subject to, and in conjunction with, the general disclaimer at page i. 

The Handbook also needs to be read in conjunction with the building legislation of the 

relevant State or Territory. It is written in generic terms and it is not intended that the 

content of the Handbook counteract or conflict with the legislative requirements, any 

references in legal documents, any handbooks issued by the Administration or any 

directives by the Appropriate Authority. 

Background 

The Australian Building Codes Board (ABCB) and the former Australian Department of the 

Environment, Water, Heritage and the Arts (DEWHA) developed this Handbook to assist 

users with the application and understanding of the National Construction Code (NCC) 

Volume One energy efficiency provisions. 

The ABCB prepared the original version of this Handbook in conjunction with a wide range 

of stakeholders, including representatives from State and Territory Administrations and 

many industry organisations. 

This revised edition of the 2010 Handbook has been updated to align with NCC 2016 

Amendment 1. It is based on material presented at national seminars, and common 

technical enquiries received on the energy efficiency requirements. This Handbook can 

also be used as a stand-alone information resource on how to work with the energy 

efficiency requirements. 

Reminder: 

This document is based on the NCC and does not contain State and Territory variations or 

additions. 

Scope 

The objective of this Handbook is to provide details of the current energy efficiency 

requirements of NCC Volume One. This Handbook aims to provide practitioners with 

sufficient knowledge to successfully apply energy efficiency requirements at the design, 

approval and construction stages of the building process. 
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The Handbook has a practical focus. In addition to giving adequate theoretical knowledge, 

the Handbook is intended to provide an understanding of the policy objectives and the 

technical basis of the NCC requirements. This will enable practitioners to manage a range 

of situations where different design and assessment tools are needed. 

The Handbook is structured to first provide the reader with an understanding of important 

terms and terminology used in the energy efficiency requirements of NCC Volume One 

and an overall introduction to the concept of energy efficiency.  

The following chapters will provide the reader with an understanding of the performance 

based NCC series and its position in the overall building regulatory hierarchy. 

The remaining chapters of the Handbook are generally focussed on describing the intent 

of the energy efficiency Deemed-to-Satisfy (DtS) Provisions in Section J of NCC Volume 

One as well as providing examples where relevant. 

Style 

To assist in explaining the energy efficiency requirements, various coloured boxes are 

used throughout the Handbook to highlight reader examples, important information and 

extracts from the NCC. The following describes these in more detail: 

Example: 

Examples are highlighted in orange boxes and are generally used to explain the 

application of a particular NCC requirement. 

Reminder/Alert: 

Reminders and alerts are highlighted in pink boxes and are used to remind or alert the 

reader to important information that should be considered in conjunction with the 

information under discussion. 

NCC extract: 

Blue highlighted boxes indicate that this text is an extract of the NCC which was current at 

the time this Handbook was published.  
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Limitations 

This Handbook is not intended to:  

 override or replace any legal rights, responsibilities or requirements; or 

 provide users with the specifics of the NCC.  

This Handbook is intended to make users aware of provisions that may affect them and 

not exactly what is required by those provisions. If users determine that a provision may 

apply to them, the NCC should be read to determine the specifics of the provision. 

Other Handbooks by the ABCB 

The ABCB has produced a range of Handbooks and other educational material relating to 

topics associated with the NCC. They can be downloaded from the ABCB website. 

http://www.abcb.gov.au/
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2 Definition of terms 

NCC defined terms 

The following terms are defined within NCC Volume One in Part A1 and are used 

throughout this Handbook. They are italicised to indicate they are a defined term. A 

number of selected defined terms, relevant to the energy efficiency requirements are 

discussed in this chapter to assist with interpretation.  

Reminder: 

Defined terms are amended in NCC Volume One from time to time so it is important to 

always refer to the current edition for the correct explanation of these terms. States and 

Territories may also vary or add to the definitions contained in A1.1 at the relevant State or 

Territory Appendix. 

Air-conditioning means a service that actively cools or heats the air within a space, but 

does not include a service that directly— 

 cools or heats cold or hot rooms; or  

 maintains specialised conditions for equipment or processes, where this is the main 

purpose of the service.  

In simple terms this is a system or unit installed in a building to control the temperature of 

the air by heating or cooling. These systems range from a simple package unit installed in 

the wall of a dwelling through to a complex integrated system made up of a number of 

distinct sub-systems and components, as found in plant rooms or on the roofs of high rise 

buildings. 

However air-conditioning, for the purpose of the NCC, does not cover a system that 

directly serves equipment such as that used for cold rooms or hot rooms where the 

temperature is above or below normal comfort levels. Examples would include such rooms 

in a butcher's shop, laboratories, fruit storage rooms, or the like. It also does not apply to a 

Class 8 electricity network substation or an air-conditioning system specifically designed to 

serve computers in a data centre. These installations have specific air quality, heat load 

and temperature limits critical to the operation of sensitive equipment.  

Although the definition is termed air-conditioning, the conditioning may be achieved 

without treating the air forced into and through the space. The air in the space may be 

conditioned by hot or cool surfaces. This includes residential heating systems, such as gas 

and combustion appliances, that are not always considered to be air-conditioning in the 
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traditional sense. In-slab heating or cooling systems are also captured by the term as are 

evaporative coolers. 

Annual energy consumption means the theoretical amount of energy used annually by 

the building's services, excluding kitchen exhaust and the like. 

This is the amount of energy calculated to be consumed under certain specific conditions 

in consideration of operating profiles, internal loads and plant efficiencies. It is used in 

Verification Method JV3 that compares the calculated energy consumption with that of a 

complying reference building.  

It should not be considered a prediction of the actual energy consumption of an actual 

building as there could be major differences in the conditions such as the internal loads of 

the building, the hours of operation and the way the occupants use the building. 

The term differs from annual energy load because it is affected by the type of heating or 

cooling appliance used, for example, heating by a reverse cycle air-conditioner uses less 

than half the energy that a gas fired heater would use to meet the same annual energy 

load. 

Appropriate Authority means the relevant authority with the statutory responsibility to 

determine the particular matter. 

This is usually the State or Territory Building and/or Plumbing Authority responsible for 

building and plumbing regulatory matters. 

Assessment Method means a method used for determining that a Performance Solution 

or Deemed-to-Satisfy Solution complies with the Performance Requirements. 

Assessment Methods are the means by which a building proponent proves that an 

application for a building permit meets all requirements. They are discussed in detail in 

Chapter 4. 

Climate zone means an area defined in Figure A1.1 and Table A1.1 of NCC Volume One 

for specific locations, having energy efficiency provisions based on a range of similar 

climatic characteristics.  

A climate zone is defined as part of Australia with broadly similar climatic conditions. The 

zones have been adjusted to simplify use of the NCC provisions. The definition includes a 

map of Australia indicating the various climate zones together with a table specifying the 

zones for major cities and towns. Refer to Figure 2-1 for the current NCC climate zone 

map.  
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NCC climate zones 1 and 2 are assigned to locations with hot or warm and humid 

summers and warm or mild winters where a desire for cooling is likely for most of the year. 

Climate zones 3 and 4 have hot dry summers and warm or cool winters so that both 

cooling and heating may be desirable. In climate zone 4, a need for heating is for more of 

the year than a need for cooling. 

Climate zone 5 is considered a warm temperate climate with limited need for cooling or 

heating although, in balance, the need for heating is likely to be greater. 

Climate zones 6 and 7 are considered to be cool temperate climates respectively, with the 

winter cold enough to require significant heating. 

Climate zone 8 is an alpine climate where heating is the predominant need. 

Individual State and Territory versions of the map are available on the ABCB website. The 

climate zone maps are updated as local government area changes are brought to the 

attention of the ABCB. The latest versions should always be used. 

Figure 2-1 NCC Climate zone map 

 

Conditioned space means a space within a building, including a ceiling or under-floor 

supply air plenum or return air plenum, where the environment is likely, by the intended 
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use of the space, to have its temperature controlled by air-conditioning, but does not 

include—  

 a non-habitable room of a Class 2 building or Class 4 part of a building in which a 

heater with a capacity of not more than 1.2 kW or 4.3 MJ/hour provides the air-

conditioning; or  

 a space in a Class 6, 7, 8 or 9b building where the input energy to an air-conditioning 

system is not more than 15 W/m
2 

or 15 J/s.m
2 

(54 KJ/hour.m
2
); or  

 a lift shaft.  

This term is used in conjunction with the term envelope and air-conditioning to specify the 

building elements that require minimum thermal performance requirements, in order to 

reduce heat flow occurring. 

However it does not include a non-habitable room of a Class 2 or 4 part of a building in 

which a heater with a capacity of not more than 1.2 kW or 4.3 MJ/hour provides the air-

conditioning. This exemption permits the use of a small heater in spaces that are occupied 

infrequently or for a limited time, such as a bathroom, laundry or lobby. Through this 

exemption the provisions recognise the limited amount of energy saved compared to the 

cost of applying the energy efficiency provisions, for example the cost of insulation. 

The term also excludes a space in a Class 6, 7, 8 or 9b building where the input energy to 

an air-conditioning system is not more than 15 W/m2 or 54 KJ/hour.m2. The objective of 

this exemption is to exclude locally heated or cooled spaces such as at a check- out 

counter, for a machine operator in a large factory as well as for example the foot warmers 

in a church. Similar to the previous exemption, the amount of energy saved does not justify 

the cost of insulation.  

Expressing the threshold in two units conveniently accommodates either electricity (W/m2) 

or gas (KJ/hour.m2) as the energy source. 

The definition of conditioned space refers to the temperature in the space being controlled 

by air-conditioning. The definition of air-conditioning excludes services that cool or heat 

cold rooms and hot rooms, and Class 8 electricity network substations. The linking of 

these defined terms means that the energy efficiency provisions do not apply to these 

process related spaces. The following figure describes areas that would be classified as 

conditioned spaces due to their occupancy. The green dashed line indicates the thermal 

envelope; refer to the definition of envelope for more information. 
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Figure 2-2 Example of a conditioned space and the thermal envelope 

 

Deemed-to-Satisfy Provisions means provisions which are deemed to satisfy the 

Performance Requirements. 

DtS Provisions make up the bulk of the NCC. If any designer, builder or the like, does not 

want to develop a new means of achieving Performance Requirements, they can choose 

to adopt one of the solutions known as DtS Provisions. 

DtS Provisions represent a ‘recipe book’ solution where the required performance of each 

design element is described in detail. 

Deemed-to-Satisfy Solution means a method of satisfying the Deemed-to-Satisfy 

Provisions. 

Electricity network substation means a building in which high voltage supply is 

converted or transformed and which is controlled by a licensed network service provider 

designated under a power of legislation. 

Electricity network substations are buildings containing high and low voltage equipment 

that provide essential electricity to a district or part of a city. They may be stand-alone 

buildings or located within multi-classified buildings. 
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This term is important when applying the energy efficiency requirements as many of the 

provisions do not apply to Class 8 electricity network substations due to the important and 

sensitive equipment they contain. 

Envelope, for the purposes of Section J, means the parts of a building’s fabric that 

separate a conditioned space or habitable room from—  

 the exterior of the building; or  

 a non-conditioned space including—  

(i) the floor of a rooftop plant room, lift-machine room or the like; and  

(ii) the floor above a carpark or warehouse; and  

(iii) the common wall with a carpark, warehouse or the like. 

This term was developed to describe the location of the thermal barrier to prevent 

unnecessary energy loss or gain between a conditioned space (including a potentially 

conditioned space) and a non-conditioned space. The defined term conditioned space 

should be read in conjunction with the term envelope. 

The easiest way to consider the term envelope is to identify the areas of the building that 

are conditioned, can be conditioned or constitute a habitable room which is likely to be 

conditioned if uncomfortable. The walls, roofs, ceilings and floors that bound these spaces 

are considered to be the envelope if there is a non-conditioned space on the other side. A 

non-conditioned space would include the environment outside the building. 

The envelope can apply to both internal and external building elements, depending on the 

location of either the conditioned space or habitable room. Further, a building envelope is 

not limited to any one storey or sole occupancy unit and can extend through multiple floors 

of a building and non-related tenancies. Refer to Figure 2-2 for further explanation. 

Another point to note is that the definition of a conditioned space includes an area that “is 

likely … to have its temperature controlled by air-conditioning”. This implies that any space 

that is likely to use air-conditioning at some time in the future should be identified and 

included within the building envelope. 

In recognition of the common use of air-conditioning systems, a practical application of this 

definition would include most commercial buildings and, for multi-residential buildings; 

each sole-occupancy unit.  

Expert judgement means the judgement of an expert who has the qualifications and 

experience to determine whether a Performance Solution or Deemed-to-Satisfy Solution 

complies with the Performance Requirements. 
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Expert judgement may be used to assess a solution against the relevant Performance 

Requirements or against the DtS Provisions if use is being made of an equivalent 

Assessment Method. Please refer to Chapter 4 for more information. 

Fabric means the basic building structural elements and components of a building 

including the roof, ceilings, walls and floors.  

Fan motor power means the power delivered to a motor of a fan, including the power 

needed for any drive and impeller losses.  

The fan motor power is the amount of electrical input power to the motor of a fan motor, 

transmission (if present) and impeller excluding the control gear. This means that it is the 

power a motor of a fan needs in order to drive the fan and to also overcome any motor, 

drive or impeller losses. However, it does not include any losses from control devices such 

as a Variable Speed Drive (VSD). See Figure 2-3 for an example of the measurement of 

fan motor power in three common fan configurations. 

Figure 2-3 Example of the measurement of fan motor power in three common fan configurations 

 

Floor area means—  

 in relation to a building — the total area of all storeys; and  

 in relation to a storey — the area of all floors of that storey measured over the 

enclosing walls, and includes—  

(i) the area of a mezzanine within the storey, measured within the finished surfaces of 

any external walls; and  
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(ii) the area occupied by any internal walls or partitions, any cupboard, or other built-in 

furniture, fixture or fitting; and  

(iii) if there is no enclosing wall, an area which has a use that—  

(A) contributes to the fire load; or  

(B) impacts on the safety, health or amenity of the occupants in relation to the 

provisions of the BCA; and  

 in relation to a room — the area of the room measured within the finished surfaces of 

the walls, and includes the area occupied by any cupboard or other built-in furniture, 

fixture or fitting; and  

 in relation to a fire compartment — the total area of all floors within the fire 

compartment measured within the finished surfaces of the bounding construction, and 

if there is no bounding construction, includes an area which has a use which 

contributes to the fire load; and  

 in relation to an atrium — the total area of all floors within the atrium measured within 

the finished surfaces of the bounding construction and if no bounding construction, 

within the external walls.  

Glazing, for the purposes of Section J, means a transparent or translucent element and its 

supporting frame located in the envelope, and includes a window other than a roof light. 

This means windows, glazed doors or other transparent and translucent elements (such as 

glass bricks) including their frames, located in the building fabric.  

Habitable room means a room used for normal domestic activities, and—  

 includes a bedroom, living room, lounge room, music room, television room, kitchen, 

dining room, sewing room, study, playroom, family room, home theatre and sunroom; 

but  

 excludes a bathroom, laundry, water closet, pantry, walk-in wardrobe, corridor, 

hallway, lobby, photographic darkroom, clothes-drying room, and other spaces of a 

specialised nature occupied neither frequently nor for extended periods.  

House energy rating software means software accredited under the Nationwide House 

Energy Rating Scheme and is limited to assessing the potential thermal efficiency of the 

dwelling envelope. 

The definition describes the software accredited under the Nationwide House Energy 

Rating Scheme (NatHERS). NatHERS is the Australian governments' scheme that 

facilitates consistent energy ratings from software tools which are used to assess the 
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potential thermal efficiency of dwelling envelopes. Refer to the NatHERS website for more 

information on NatHERS. 

The term is relevant to the energy efficiency provisions as sole-occupancy units of a Class 

2 building or a Class 4 part of a building must undertake an energy rating using NatHERS 

software if using the DtS Provisions. Refer to Chapter 7 for more information about energy 

ratings. 

Illumination power density (W/m
2
) means the total of the power that will be consumed by 

the lights in a space, including any lamps, ballasts, current regulators and control devices 

other than those that are plugged into socket outlets for intermittent use such as floor 

standing lamps, desk lamps or work station lamps, divided by the area of the space. 

This definition has been developed to specify the total amount of power that can be 

consumed by the lighting systems in a space, including the effect of lamps, ballasts, 

current regulators and control devices within the fittings. The total is arrived at by 

calculating the power used for the space in watts (W) and then dividing this by the floor 

area of the space in square metres (m2). Hence the metric used is W/m2. 

Note that lamps plugged into a general power outlet are not covered by this definition as 

they are difficult to regulate and are outside the scope of the NCC requirements, and 

therefore do not need to comply with the energy efficiency requirements. However, any 

hardwired lamp must comply, as must a fitting plugged into an outlet specifically designed 

for a lighting appliance. 

Refer to Chapter 12 for the energy efficiency requirements for lighting. 

Lamp power density (W/m2) means the total of the maximum power rating of the lamps in 

a space, other than those that are plugged into socket outlets for intermittent use such as 

floor standing lamps, desk lamps or work station lamps, divided by the area of the space. 

This definition has been developed to specify the amount of power that can be used in a 

space by the lamps alone (excluding lighting ballasts, etc.). The total is determined by 

adding the maximum power used by all the lamps in a space, in watts (W), and then 

dividing this by the floor area of the space in square metres (m2). Therefore the metric 

used is W/m2  

The maximum power of a lamp is usually marked on the fitting as the maximum allowable 

wattage. It is important to note that lamps plugged into a general power outlet are not 

covered by this definition. However, a hardwired lamp must comply. 

This definition is used to simplify the lighting requirements for sole-occupancy units of a 

Class 2 building or a Class 4 part of a building.  

http://www.nathers.gov.au/
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Refer to Chapter 12 for the energy efficiency requirements for lighting. 

Light source efficacy means the luminous flux of a lamp or the total radiant flux in the 

visible spectrum weighted by the spectral response of the eye, divided by the electric 

power that will be consumed by the lamp but excluding ballast and control gear power 

losses. 

In simple terms, this definition relates to the energy efficiency of the lighting device. The 

effectiveness of a lighting device or lamp is measured by the amount of illumination it 

provides (measured in lux or lumens per unit area) divided by the power in watts (W) used 

by the device. In regards to the interpretation of light source efficacy values, the higher the 

rating, the more energy efficient the device. 

Outdoor air economy cycle is a mode of operation of an air-conditioning system that, 

when the outside air thermodynamic properties are favourable, increases the quantity of 

outside air used to condition the space.  

An outdoor air economy cycle is often referred to as "free cooling" and occurs when the 

climate is suitable such as the autumn and spring or in early summer mornings in more 

temperate climates. 

Performance Requirement means a requirement which states the level of performance 

which a Performance Solution or Deemed-to-Satisfy (DtS) Solution must meet. 

Performance Solution means a method of complying with the Performance 

Requirements other than by a Deemed-to-Satisfy Solution. 

A building proponent may decide to meet the Performance Requirements via a route which 

is not included in a DtS Provision. This is referred to as a Performance Solution. Options 

are available for people wishing to use a Performance Solution to meet a Performance 

Requirement, refer to the different Assessment Methods available in Chapter 4. 

Piping, for the purposes of Section J of the NCC, means an assembly of pipes, with or 

without valves or other fittings, connected together for the conveyance of liquids and 

gases. 

This term is mainly used in Part J5 – Air-conditioning and ventilation systems to specify the 

application of insulation where piping contains heated or cooled fluids, so as to limit heat 

loss. 

Pump power means the power delivered to a pump, including the power needed for any 

drive. 
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The pump power is the amount of power that a pump needs and includes the inefficiency 

of the pump and the power consumed by any drive train. This means that it is the power a 

pump motor needs to operate either directly or by an output shaft. This term is used in Part 

J5 – Air-conditioning and ventilation systems, to limit the amount of energy used by pumps 

that are part of an air-conditioning system.  

R-Value (m2.K/W) means the thermal resistance of a component calculated by dividing its 

thickness by its thermal conductivity. 

The R-Value of a component relates to the component material itself, and does not include 

any surface coatings, air gaps or surface resistances.  

R-Values are usually not used independently in the energy efficiency provisions, except in 

Part J5 – Air-conditioning and ventilation systems to specify insulation to be added to 

ductwork and piping to limit heat loss. In this instance they are referred to as material R-

Values. 

Otherwise they are used to express a component’s contribution to an insulating system, in 

which case, the thermal resistance expression for the system would become Total R-

Value. Refer to the specifications in Chapter 8 for more information about the use of R-

Value’s in wall, floor and roof constructions. 

Reflective insulation means a building membrane with a reflective surface such as a 

reflective foil laminate, reflective barrier, foil batt or the like capable of reducing radiant 

heat flow.  

This means a material with a reflective surface capable of reducing radiant heat flow 

across an adjacent airspace. It may be a sarking-type material that has specific reflective 

qualities, such as reflective foil laminate or it may be combined with other insulation 

material. 

Reference building means a hypothetical building that is used to calculate the maximum 

allowable annual energy load, or maximum allowable annual energy consumption for the 

proposed building. 

A reference building is used to determine the maximum annual energy consumption 

allowed. This is done by applying the DtS Provisions, along with certain stated criteria, to a 

proposed design. The annual energy consumption calculated is then used to assess the 

energy efficiency of the Performance Solution. Refer to Chapter 6 which discusses the 

Verification Method JV3, for more information. 
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Renewable energy means energy that is derived from sources that are regenerated, 

replenished, or for all practical purposes cannot be depleted and the energy sources 

include, but are not limited to, solar, wind, hydroelectric, wave action and geothermal. 

The definition of renewable energy clarifies what are the sources of operational energy 

that do not result in significant greenhouse gas emissions. Examples given include solar, 

wind, hydroelectric, wave action and geothermal. For the purpose of the defined term, an 

on-site renewable energy source does not include GreenPower. 

Roof light means a skylight, window or the like installed in a roof— 

 to permit natural light to enter the room below; and 

 at an angle between 0 and 70 degrees measured from the horizontal plane. 

Self-closing, applied to a door, means equipped with a device which returns the door to 

the fully closed position immediately after each opening. 

Service, for the purposes of Section J, means a mechanical or electrical system that uses 

energy to provide air-conditioning, mechanical ventilation, heated water supply, artificial 

lighting, vertical transport and the like within a building, but which does not include—  

 systems used solely for emergency purposes; and  

 cooking facilities; and  

 portable appliances. 

This key use of this term is in the energy efficiency Performance Requirement JP1 to 

specify which energy using building systems are captured by the energy efficiency 

requirements of NCC Volume One. Refer to Chapter 4 for more information. 

Sole-occupancy unit means a room or other part of a building for occupation by one or 

joint owner, lessee, tenant, or other occupier to the exclusion of any other owner, lessee, 

tenant, or other occupier and includes—  

 a dwelling; or  

 a room or suite of rooms in a Class 3 building which includes sleeping facilities; or  

 a room or suite of associated rooms in a Class 5, 6, 7, 8 or 9 building; or  

 a room or suite of associated rooms in a Class 9c building, which includes sleeping 

facilities and any area for the exclusive use of a resident.  

This term is particularly important to the application of Section J to specific classes of 

buildings. The sole-occupancy units of a Class 2 building or a Class 4 part of a building are 
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generally considered separately and differently to other commercial building classes 

covered by Section J. Refer to Chapter 7 for further information. 

Swimming pool means any excavation or structure containing water and principally used, 

or that is designed, manufactured or adapted to be principally used for swimming, wading, 

paddling, or the like, including a bathing or wading pool, or spa.  

Total R-Value (m2.K/W) means the sum of the R-Values of the individual component 

layers in a composite element including any building material, insulating material, airspace 

and associated surface resistances. 

The definition of the Total R-Value of a thermal insulating system covers the various 

materials themselves and any surface coatings, air gaps or surface film resistances. As a 

minimum, a system must consist of a material plus two surface films, usually an outer film 

exposed to a wind velocity and an inner film exposed to a lower velocity.  

A brick veneer wall, for example, has at least five components, i.e. the outer air film, the 

brickwork, an air gap across the cavity, plaster lining and an inner air film. Bulk insulation 

in the frame cavity may be another component, while reflective insulation provides a 

reflective surface as well as one more air gap. Refer to Part J1 – Building Fabric in 

Chapter 8 for further information. 

Total System Solar Heat Gain Coefficient (SHGC) means the fraction of incident 

irradiance on glazing or a roof light that adds heat to a building’s space. 

The Total System SHGC is a measure of how readily glazing and roof lights transmit the 

energy of sunlight and add heat to a building. The Total System SHGC is expressed as the 

fraction of incident solar radiation that is admitted through a glazing element or roof light, 

whether directly transmitted or absorbed and subsequently released inward by both glass 

and frame. Total System SHGC is expressed as a number between 0 and 1. The lower the 

glazing element or roof lights Total System SHGC value, the less solar energy it transmits. 

It then follows that the higher the Total System SHGC number the more heat that can 

potentially enter the room and the greater the problem for maintaining cooler internal 

temperatures in summer. The converse is also true for cooler climates particularly in 

winter, where a higher Total System SHGC will allow more heat into the building from the 

sun and so can reduce the need for artificial heating.  

Total System SHGC is different to heat from the air that is conducted through the glazing 

system or roof light because of the temperature difference between the inside and outside 

of the building. This property is termed conduction and is covered by Total System U-

Value. 
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Total System U-Value (W/m2.K) means the thermal transmittance of the composite 

element allowing for the effect of any airspaces and associated surface resistances. 

In simple terms, the Total System U-Value is the opposite of the Total R-Value as an 

expression. That is, Total System U-Value is the ability of a composite element, such as 

glazing, to conduct heat, while the Total R-Value measures the ability of a composite 

element, such as a wall construction, to resist heat flow.  

A higher Total System U-Value number means the greater the ability of the composite 

element to transfer heat through it by conduction. A lower Total System U-Value means a 

better insulator. 

Verification Method means a test, inspection, calculation or other method that determines 

whether a Performance Solution complies with the relevant Performance Requirements. 

Other terms of interest 

Administration means the State or Territory Government organisation responsible for the 

administration of building and/or plumbing legislation in that jurisdiction. 

Building approval means granting of an approval, building licence, building permit, 

building rules, or other forms of consent or certification by an Appropriate Authority. 

Functional Statement: means a statement providing guidance on how a building 

achieves the Objectives. It is found in The Guide to Volume One. 

kWr means kilowatts of refrigeration and is a metric or SI unit (International System of 

Units) with the additional abbreviation ‘r’ referring to the cooling capacity of refrigeration 

plant. 

kWheating means kilowatts of heating and is a SI unit with the additional word ‘heating’ 

referring to the capacity of heating plant. 

Lumens (lm) means the amount of light emitted per second from a light source such as a 

lamp. In regards to numerical values, the higher the lumen value the more light is emitted 

per second. A product’s lumens is obtainable from the manufacturer and is described as 

the ‘lm’ value in lighting product literature. 

This term is the unit for luminous flux (the light emitted from the light source or luminaire). 

In regard to the numbering system, the higher the lumen value the brighter the light. 

Objective means a statement providing guidance on the community expectations of 

requirements in the NCC. It is found in The Guide to Volume One. 
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Opaque means a non-transparent building material i.e. one that does not allow light to 

pass through. This includes masonry, timber, stone, fibre cement lining board, etc. A 

typical transparent or translucent material would be glass or polycarbonate sheeting. The 

term is important to the application of the building fabric and glazing provisions.  

Generally opaque building materials such as walls are considered under Part J1 – Building 

Fabric, whereas transparent or translucent elements are typically considered as glazing 

under Part J2. 

Visible transmittance is an optical property of glazing that measures how much daylight 

comes in through it. Visible transmittance is expressed as a number between 0 and 1. The 

higher the number, the more light is transmitted. 

Watt (W) is the determined metric or SI (international system of measuring units) value for 

power and is used to rate electrical motors, appliances, lights etc. and in expressing both 

energy loads and energy consumption. 

Watt/(L/s) is a measure of the amount of energy used in moving a litre of air (by fans) or of 

water (by pumps) in one second for purposes of providing building services. The higher 

the wattage, the more power the fan or pump uses to move the air or water and the lower 

its energy efficiency. 

Acronyms 

The following acronyms are commonly used throughout this Handbook and are listed here 

for ease of reference. 

ABCB means the Australian Building Codes Board 

AFRC means the Australian Fenestration Rating Council 

BCA means Building Code of Australia 

CDB means degree(s) Celsius Dry Bulb 

DtS means Deemed-to-Satisfy 

GHG means greenhouse gas 

MEPS means Minimum Energy Performance Standards 

NatHERS means the Nationwide House Energy Rating Scheme 

NCC means the National Construction Code Series 
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PCA means the Plumbing Code of Australia 
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3 Energy efficiency 

Background 

Since 2006, the Building Code of Australia (BCA) Volumes One and Two have contained 

energy efficiency requirements for all building classifications. The inclusion of energy 

efficiency requirements in the BCA is part of a comprehensive strategy that was 

undertaken by the Commonwealth, State and Territory Governments to reduce 

greenhouse gas (GHG) emissions. 

Climate change is considered an issue of major significance. Most of the world's leading 

scientists agree that climate change is occurring due in large part to human activity. This 

presents challenges for the way we live and work and will require action from industry, 

governments at all levels, the broader community and individuals. 

On 20 November 1997, the then Prime Minister released a statement: “Safeguarding the 

Future: Australia’s Response to Climate Change”. In this statement, a range of 

requirements was announced to address global warming including the need to seek 

energy savings from the built environment through the introduction of mandatory minimum 

energy performance standards for all classes of buildings. After a period of consultation 

with the building industry and key stakeholders, the Australian Government announced in 

July 2000 that all State and Territory Governments had agreed to introduce mandatory 

energy efficiency standards into the BCA in order to reduce GHG emissions attributable to 

the operation of buildings. 

The first stage of the initiative introduced energy efficiency requirements for housing into 

BCA Volume Two on 1 January 2003. The second stage introduced energy requirements 

for multi-residential buildings into BCA Volume One on 1 May 2005. 

The third stage introduced energy efficiency requirements for all other building 

classifications in BCA Volume One for BCA 2006. Also in 2006, the provisions for housing 

were increased in stringency to 5 star or equivalent. 

In 2009 the Council of Australian Governments (COAG) announced that it would ask the 

ABCB to increase the stringency of all buildings for BCA 2010; with housing to a 6 star or 

equivalent level. Refer to Figure 3-1 for a timeline showing when the energy efficiency 

requirements were introduced into the NCC. 
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Figure 3-1 NCC Energy efficiency requirements - timeline 

 

Since 2010 there have been only minor changes to the energy efficiency provisions as a 

result of the Proposal-for-Change (PFC) process and ABCB project work. One of the more 

significant changes since 2010 was the relocation of the heated water provisions from 

NCC Volumes One and Two to NCC Volume Three – the Plumbing Code of Australia 

(PCA). 

Greenhouse gas emissions and energy efficiency 

Greenhouse gas emissions 

What are greenhouse gases? 

Greenhouse gases are a natural part of the Earth’s atmosphere. They trap the sun’s 

warmth and maintain the Earth’s surface temperature at a level necessary to support life. 

The problem we now face is that human activities, particularly the burning of fossil fuels 

(such as coal, oil and natural gas) and land clearing, are increasing the concentrations of 

these gases in the atmosphere, causing global climate change. 

What are the effects? 

It is understood that the climate is changing and known temperatures, rainfall and climatic 

patterns will change as a result. The impacts may be both positive and negative affecting 
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the distribution of plants and animals, the frequency of storms and floods and the spread 

of weeds, pests and diseases which may influence agriculture and our health. 

Energy efficiency 

Why regulate buildings for energy use? 

While the building sector is not the largest contributor to GHG emissions, it is one of the 

fastest growing sources. Energy used in buildings accounts for almost 20% of all energy 

related GHG emissions. 

Improving the energy efficiency of buildings therefore represents one of the most cost-

effective ways to reduce GHG emissions in Australia. The use of renewable or low GHG 

intensity fuels can also reduce the GHG emission rate. 

Consequently, the construction industry has an extremely important role in the abatement 

of Australia’s GHG emissions and in delivering economic, as well as social and 

environmental benefits to the community. 

How is energy efficiency being progressed in our industry? 

A multi-pronged approach has been adopted by the Australian Government to improve the 

energy efficiency of buildings. Support has been provided by Government and industry for 

the introduction of minimum energy efficiency Performance Requirements in NCC Volume 

One and Two which are aimed at setting a community agreed baseline. Industry and 

consumers are being encouraged to embrace voluntary best practice initiatives, and 

minimum energy performance standards have been developed for major items of 

equipment used in buildings.  

The Commonwealth, State and Territory governments have a range of programs aimed at 

improving the energy efficiency of the building stock. 

The ABCB commissioned and prepared many technical reports that have informed 

development of the energy efficiency provisions. These can be requested from the ABCB 

via the ‘Contact Us’ page of the ABCB website. 

What is energy? 

For the purposes of the NCC energy efficiency requirements, “energy” is the electricity, 

gas, oil or other fuels used in buildings for heating, cooling or ventilation, for lighting or 

heated water supply or to operate other engineering services. The NCC addresses 

operational energy and does not consider the energy embodied in building materials or 

invested in the construction and recycling of buildings, which is known as a product’s ‘life 

http://www.abcb.gov.au/
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cycle’. The NCC requirements for commercial buildings do not cover energy used for 

manufacturing processes or maintaining specialised environments inside buildings. They 

also do not apply to portable appliances (such as refrigerators, office equipment and the 

like) which are often subject to separate government schemes such as Minimum Energy 

Performance Standards (MEPS). 

Burning coal, natural gas and other fuels to produce electricity releases GHG’s into the 

atmosphere unless the source is one of the few considered renewable sources. 

Renewable sources include photovoltaic (solar) cells, hydroelectric and wind driven 

generators. Even these sources will be responsible for emissions at some part of their life 

cycle. The NCC recognises low-emitting energy sources through its Performance 

Requirements, Verification Methods and DtS Provisions. Since most of the energy 

consumed in buildings comes from GHG emitting sources, reducing energy use will also 

reduce emissions and their unwanted impacts. 

What is energy efficiency? 

Energy efficiency is the prudent, or smart, use of energy resulting from regulatory 

requirements and voluntary choices in comparison to the amount of energy that would 

otherwise have been consumed. Reducing energy consumption by making buildings less 

comfortable and less amenable would result in energy savings but would lead to a lower 

quality of life, loss of productivity and possibly poor health. The desired outcome is using 

less energy for heating, cooling, ventilation, lighting and other building services, whilst 

maintaining expected standards in these areas. This is the aim of the NCC requirements. 

Energy efficiency means improving the performance of services and systems that directly 

consume energy (such as lighting, air-conditioning and heating) and having greater control 

over the way that heat flows into and out of the building through its fabric. This heat flow 

determines how hard the services have to work. Better fabric thermal performance can 

mean smaller air-conditioning plant, running for less time as well as reducing the need for 

heating or cooling in the first instance. 

The stock of buildings grows every year and typical Australian buildings remain in use for 

many decades. Adding buildings to the stock with poor energy efficiency means that GHG 

emissions will continue to increase and their impact will be felt for a very long time. 

Philosophy of the NCC requirements 

Since 2003, the BCA has included Performance Requirements, Verification Methods and 

DtS Provisions with the objective of reducing GHG emissions by efficiently using energy 

and by using renewable energy or energy from low GHG intensity sources. Housing 

requirements were introduced first, followed by requirements for other residential buildings 
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such as Class 2 and 3 buildings (apartments and hotels) and Class 4 parts of a building 

(e.g. caretaker’s residence) and finally, other building classifications. The energy efficiency 

requirements take into account the  

 performance of the building fabric 

 external glazing and shading; 

 sealing of the building; 

 performance of the heating, ventilation and air-conditioning systems; 

 artificial lighting; 

 heated water supply system and the heating and pumping of swimming pools and 

spas; and 

 facility to monitor energy use. 

The philosophy underpinning the requirements is that a number of benefits are obtained by 

having a building designed with greater levels of energy efficiency. The building interior is 

likely to stay warmer in cold weather and cooler in hot weather. This can reduce the size of 

any equipment needed for heating and cooling and the occupants are less likely to feel the 

need to run the equipment. 

A common question asked is ‘isn’t this all about occupant comfort?’ The answer is not 

directly, because comfort is a subjective perception that varies between individual 

occupants. However, if we can produce building envelopes that keep conditions inside 

comfortable, the occupants will be less likely to use heating or cooling services, thereby 

reducing energy demand and GHG emissions. 

However optimal comfort is not specifically the objective of the NCC. Nor is it directly 

reflected in the Performance Requirements or DtS Provisions. Making buildings inherently 

comfortable is a by-product of the overall NCC energy efficiency requirements. 

Basis of energy efficiency provisions for differing climates 

The energy efficiency requirements are generally based on eight broadly defined climate 

regions, termed the NCC climate zones. Figure 2-1 in Chapter 2 shows the NCC climate 

zone map. As can be seen from the Figure the climate zones are based on both climate 

data and local government boundaries, so it may change from time to time in response to 

changes in those local government boundaries. 

The energy efficiency requirements will vary from location to location depending upon the 

climate zone. For simplicity, locations with approximately similar climates have been 

combined and are shown in both a map and tabular format for the major cities.  
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The eight NCC climate zones were based on a list of six zones that were developed by the 

Bureau of Meteorology (BOM), with the addition of a third temperate zone and the 

inclusion of the existing BCA alpine areas. The basis of each climate zone is shown in the 

following table.  

Table 3-1 Basis of NCC climate zones 

Climate 
zones 

Description 
Average 3 pm 
January water 

vapour pressure 

Average 
January 

maximum 
temperature 

Average 
July mean 

temperature 

Average 
annual 
heating 

degree days 

1 
High humidity 

summer, 
warm winter 

≥ 2.1 kPa ≥ 30°C - - 

2 
Warm humid 
summer, mild 

winter 
≥ 2.1 kPa ≥ 30°C - - 

3 
Hot dry 

summer, 
warm winter 

< 2.1 kPa < 30°C ≥ 14°C - 

4 
Hot dry 

summer, cool 
winter 

< 2.1 kPa ≥ 30°C < 14°C - 

5 
Warm 

temperate 
< 2.1 kPa < 30°C - ≤ 1,000 

6 
Mild 

temperate 
< 2.1 kPa < 30°C - 1,000 to 1,999 

7 
Cool 

temperate 
< 2.1 kPa < 30°C - 

≥ 2,000 other 
than Alpine 

areas 

Note: Climate Zone 8 is determined as per NCC Volume One definitions for NCC Alpine 

areas. 

Where appropriate, the map was then adjusted for ease of administration, by aligning the 

climate zone boundaries with local government areas where local knowledge identified the 

impact of topographical features such as an escarpment or significant microclimate 

variation, and where the type of construction required in another zone was felt to be more 

appropriate for a particular location.  

There were further minor adjustments made to some zones following thermal modelling 

tests of a typical building around the country. These zones are considered sufficiently 

accurate for the DtS Provisions. More extensive climate data is available when using 
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building energy analysis software to meet the Performance Requirements, rather than the 

elemental DtS Provisions. 

The approach to energy efficient buildings in warmer climates 

For Australia’s hotter or warmer climates, climate zones 1, 3 and, to a degree, 2, the intent 

is to limit the need for cooling services which generally use electricity. Electricity has a 

higher GHG intensity than natural gas which is often used for heating. In these climates, 

heating is needed less frequently if at all. 

The NCC Volume One elemental DtS Provisions for these locations, such as thermal 

insulation, favourable orientation and shading of glazing, sealing against air infiltration and 

other requirements, are primarily aimed at reducing unwanted heat gain. Unwanted heat 

gain may increase discomfort levels in the building to a point where the occupants would 

want to turn on an air-conditioning system. 

External glazing can be the main avenue for unwanted heat gain in summer or throughout 

the year in the hottest climates. Chapter 7 discusses in detail the impact of glazing. 

The approach to energy efficient buildings in colder climates 

The coldest climates are found in climate zones 7 and 8, where climate zone 8 is the only 

strictly alpine climate. For buildings in these cold climates, the intent is primarily to reduce 

the need for heating services although there may still be some use of cooling services in 

commercial buildings with high internal loads from computers and processing plants. 

Provisions addressing the thermal insulation of the envelope, the size and type of glazing 

used and the level of air infiltration are mainly aimed at reducing unwanted heat loss 

through the envelope, while making use of wintertime solar gains. 

External glazing can be the main avenue for heat loss unless the glazing has enhanced 

insulating properties and is appropriately orientated. 

Heat loss may cause temperatures in the building to drop to a point where the occupants 

will turn on the heating system. Reducing heat loss (via the envelope) and promoting 

natural heat gains (via the glazing receiving winter sun) in a building located in a cold 

climate can reduce the need for heating services in a building located in a cold climate. 

The approach to energy efficient buildings in temperate climates 

Many Australians live in areas that have four distinct seasonal changes a year. These 

areas are found in climate zones 4, 5 and 6, with even climate zone 2 in this category to 

some degree. These climate zones have warm to hot summers and cool to cold winters. 

Spring and autumn temperature ranges are generally mild. Building conditioning systems 
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will, at different times, have a need for both heating and cooling to cater for the extremes 

of the seasons and, therefore, the NCC requirements address both heating and cooling. 

Thermal treatment of the building envelope is beneficial in both hotter and colder weather. 

In summer, limiting heat gain can reduce the desire of occupants to run any cooling 

services installed. In winter, the building fabric can reduce the heat loss to the outside and 

can also promote solar heat gains through good orientation and treatment of glazing to 

offset the conductive heat losses. 

Design alert:  

Remember, some cooling or heating services are likely to be installed in buildings. The 

NCC Volume One requirements are attempting to reduce their energy use or how hard 

they work, not eradicate them. 
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4 Introduction to the performance based NCC 

The National Construction Code  

The Australian Building Codes Board  

The Australian Building Codes Board is a joint initiative of all three levels of government in 

Australia and includes representatives from the building and plumbing industries. The 

Board was established by an Inter-government Agreement (IGA) signed by the 

Commonwealth, States and Territories on 1 March 1994. 

The Board’s mission is to address issues relating to safety, health, amenity and 

sustainability in the design and performance of buildings through the NCC and the 

development of effective regulatory systems and appropriate non-regulatory solutions. 

For further information about the Board and the ABCB Office, visit the ABCB website. 

The NCC and the BCA 

The ABCB is, amongst other roles, the standards writing body for the States and 

Territories. The series of construction codes is collectively named the NCC. The NCC is a 

uniform set of technical provisions for building work and plumbing and drainage 

installations throughout Australia whilst allowing for variations in climate and geological 

conditions. The NCC comprises the Building Code of Australia (BCA) Volumes One and 

Two; and the Plumbing Code of Australia (PCA), as Volume Three. 

NCC Volume One pertains primarily to Class 2 to Class 9 buildings while NCC Volume 

Two pertains primarily to Class 1 and 10 buildings. NCC Volume Three pertains primarily 

to plumbing and drainage associated with all classes of buildings. See Appendix B of this 

Handbook for details of the NCC Building Classifications. 

All three volumes are drafted in a performance based format allowing flexibility to develop 

Performance Solutions based on existing or new innovative building, plumbing and 

drainage products, systems and designs, or the use of the DtS Provisions to develop a 

DtS Solution. 

To assist in interpreting the requirements of NCC Volume One, the ABCB also publishes a 

non-mandatory Guide to Volume One. For NCC Volumes Two and Three, clearly identified 

non-mandatory explanatory information boxes are included in the text to assist users. 

This Handbook is primarily concerned with the energy efficiency requirements in NCC 

Volume One. 
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Legislation governing building, plumbing and drainage work  

The NCC is given legal effect by relevant legislation in each State and Territory. This 

legislation prescribes or “calls up” the NCC to fulfil any technical requirements which have 

to be satisfied when undertaking building work or plumbing and drainage installations.  

Each State and Territory’s legislation consists of an Act of Parliament and subordinate 

legislation which empowers the regulation of certain aspects of building work or plumbing 

and drainage installations, and contains the administrative provisions necessary to give 

effect to the legislation. 

The NCC should be read in conjunction with the legislation under which it is enacted. Any 

queries on such matters should be referred to the State or Territory authority responsible 

for building and/or plumbing regulatory matters. Please refer to Figure 4-1 below. 

Figure 4-1 Building and plumbing regulatory structure 

   

The NCC Compliance Structure  

Practitioners must meet the Performance Requirements. This can be achieved by using a 

Performance Solution, a DtS Solution, or a combination of both. 

The top level of the NCC Compliance Structure is the compliance level, the Performance 

Requirements. The bottom level is the compliance solution, which are a Performance 

Solution or DtS Solution.  
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The structure of the performance based NCC is shown in Figure 4-2 below. 

Figure 4-2 NCC Compliance Structure 

 

Whilst the NCC Compliance Structure applies to all three volumes of the NCC, since this 

Handbook is primarily focussed on the energy efficiency requirements contained in NCC 

Volume One; the descriptions used below are relevant that volume only.  

The Performance Requirements 

The Performance Requirements specify the minimum level of performance which must be 

met for all relevant building materials, components, design factors, and construction 

methods. They are the core of the NCC and are the only parts of the code with which 

compliance is mandatory1. They are expressed in both quantitative and qualitative terms. 

The Performance Requirements set the level of performance that must be achieved by a 

compliance solution. 

Alert: 

The Objectives and Functional Statements provide guidance as to the intent and 

interpretation of the Performance Requirements. Prior to NCC 2016 they were located 

within NCC Volume One. They are now located in The Guide to Volume One.  

Meeting the Performance Requirements 

The compliance solutions are the means of satisfying the Performance Requirements. The 

NCC provides for different approaches being: a Performance Solution, a DtS Solution or a 

combination of these. This is found in the General Provisions of NCC Volume One in A0.2. 

                                            

1 The General Provisions of NCC Volume One contain additional mandatory requirements. They are found in Section A. 
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A0.2 

The Performance Requirements can only be satisfied by a –  

 (a) Performance Solution; or 

 (b) Deemed-to-Satisfy Solution; or 

 (c)  a combination of (a) and (b). 

DtS Solutions 

A DtS Solution uses the DtS Provisions and any referenced documents contained within 

the NCC. These provisions include prescriptive examples of materials, components, 

design factors, construction and installation methods, which if followed in full, are deemed 

to comply with the Performance Requirements of the NCC. The DtS Provisions for energy 

efficiency are contained in Section J, Parts J0 – J8 of NCC Volume One. 

When developing a DtS Solution, one or more of the Assessment Methods in the NCC 

must be used. Evidence of Suitability and Expert Judgement are used for a DtS Solution. 

Performance Solutions 

A Performance Solution is any solution that can meet the Performance Requirements, 

other than a DtS Solution. A Performance Solution may differ in whole or part from the DtS 

Provisions, but will still meet the Performance Requirements as long as it can be 

successfully demonstrated to the Appropriate Authority how this will be achieved.  

When developing a Performance Solution, one or more of the Assessment Methods 

contained in the NCC must be used. 

 Assessment Methods 

Assessment Methods are used to determine whether a Performance Solution or DtS 

Solution complies with the relevant Performance Requirements.  

The following Assessment Methods are listed in the NCC and each, or any combination, 

can be used: 

 Evidence of Suitability 

 Verifications Methods 

 Expert Judgement 

 Comparison with the DtS Provisions 

These four Assessment Methods will be discussed later in the Chapter. 
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Figure 4-3 below outlines a flowchart with the applicable Assessment Methods for each 

compliance solution. 

Figure 4-3 Performance based compliance framework 
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Assessment Methods 

Evidence of suitability 

This Assessment Method can be used for both a Performance Solution and a DtS 

Solution. This Assessment Method is located in NCC Volume One Part A2, clause A2.2. 

Evidence of suitability can generally be used to support a material, form of construction or 

design that satisfies either a Performance Requirement or a DtS Provision. 

The form of evidence that may be used consists of one, or a combination, of the following 

forms: 

(a) a report from an Accredited Testing Laboratory or a Registered Testing Authority; 

(b) a Certificate of Conformity or a Certificate of Accreditation; 

(c) a certificate from a professional engineer or appropriately qualified person; 

(d) a current certificate issued by a product certification body that has been accredited 

by the Joint Accreditation System of Australia and New Zealand (JAS-ANZ); 

(e) any other form of documentary evidence that adequately demonstrates suitability 

such as detailed manufacturer’s specifications. 

Each volume of the NCC has slightly different evidence of suitability requirements.  

Practitioners should refer to the relevant volume of the NCC to clarify what is required.  

Design alert:  

The glazing and lighting performance characteristics specified in NCC Volume One need 

to be proven using documentary evidence in accordance with clause A2.2. For example 

this may be achieved by using the glazing and lighting calculations located in Part J2 and 

Part J6 or the use of the ABCB Glazing and Lighting Calculators. 

Verification Methods 

What is a Verification Method? 

In simple terms a Verification Method is a means of demonstrating that a Performance 

Solution complies with the relevant Performance Requirement. It may take a number of 

forms including a test, inspection, calculation, another method, or a combination of these. 

What is a test? 

A test verifies that a certain product or system achieves a certain performance level. 
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An example of a test to demonstrate compliance to a Performance Requirement would be 

an on-site field test to determine the actual thermal performance of a window installed in a 

building. 

What is an inspection? 

An inspection to verify whether a Performance Solution satisfies a Performance 

Requirement could include an inspection to ensure that a component is constructed or 

installed in a manner that satisfies the Performance Requirement. The inspection may 

need to be undertaken by an appropriately qualified person. 

What is meant by calculation? 

Engineering calculations, including computer modelling, may be able to be used to verify 

that a design will achieve a desired result, i.e. meet a Performance Requirement. An 

example of this is the calculation methodology adopted in the Verification Method JV3 

discussed in Chapter 6. 

What is meant by another method? 

This allows any other suitable method to prove that a design, construction or individual 

component meets a Performance Requirement.  

The number of possible Verification Methods can be endless depending on the situation, 

construction restraints and Performance Requirements to be met. 

Due to the broad definition, there are many options available for use as a Verification 

Method. However, there must be agreement between the building designer/developer and 

the Appropriate Authority on whether the Verification Method is appropriate. 

Ultimately, a Verification Method provides a methodology under which a Performance 

Solution can be assessed and generally includes a quantifiable benchmark or 

predetermined acceptable criteria that the solution must achieve. 

There are two types of Verification Methods that can be used: 

(a) the Verification Methods contained in NCC Volume One; and 

(b) the Verification Methods that the Appropriate Authority accepts for determining 

compliance with the Performance Requirements. 

Verification Method JV3 

The Verification Method contained in NCC Volume One is JV3. In previous versions of 

NCC Volume One there were Verification Methods - JV1 and JV2. However the approach 



Handbook: NCC Volume One Energy Efficiency Provisions 2018   

 

 Australian Building Codes Board Page 35 

in JV1 has now been accommodated in the DtS Provisions of Part J0, while JV2 was 

removed in 2008. 

If used, Verification Method JV3 requires a Class 3, 5, 6, 7, 8 and 9 building to have 

calculated annual energy consumption not more than that predicted by computer 

simulation for a building built using the DtS Provisions.  

This Verification Method is similar to the Assessment Method of “Comparison with the DtS 

Provisions” described later in this Chapter, but with certain constraints. 

Verification Method JV3 uses a reference building, which complies with the DtS 

Provisions, to determine the annual energy consumption. This quantifiable benchmark is 

the predetermined acceptance criteria that the proposed building design must meet. 

The annual energy consumption for the proposed building is then calculated, using the 

same thermal calculation method. The acceptance criteria outlined above means that the 

annual energy consumption of the proposed design must be no greater than the 

quantifiable benchmark calculated by the reference building. This Verification Method is 

discussed in detail in Chapter 6. 

Other Verification Methods 

Other Verification Methods, by definition, allow almost any methodology or procedure to be 

used to verify a Performance Solution, subject to that method being suitable and used in 

the appropriate way. 

An example of another Verification Method may be the use of an overseas code or 

standard, noting this must be assessed and approved by the Appropriate Authority as 

being appropriate for use. 

Expert Judgement 

Where physical criteria are unable to be tested or modelled by calculation, the opinion of a 

technical expert may be accepted. This is referred to as the use of Expert Judgement, that 

is, the judgement of a person who has the qualifications and experience necessary to 

determine whether a Performance Solution or DtS Solution complies with the Performance 

Requirements. 

In some instances, there can be a degree of overlap between Expert Judgement and other 

Assessment Methods.  

In deciding whether a person is an expert, a number of questions should be asked; and 

suggestions on the types of questions are detailed below. This is especially relevant for 
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the Appropriate Authority accepting a particular person as an expert even prior to the 

subjective judgement being made. 

Each situation may be different, so the capacity of the expert to provide credible evidence 

in regards to the issue under consideration must be individually assessed. 

Who is an expert? 

The NCC defines an “expert” in the context of making an Expert Judgement. The NCC 

definition of “Expert Judgement” is the judgement of an expert who has the qualifications 

and experience to determine whether a Performance Solution or DtS Solution complies 

with the Performance Requirements. 

Example: Expert 

A scientist experienced in the design, construction and testing of thermal properties of 

masonry may be considered an expert on the insulating properties of mud brick. 

Is the person providing the Expert Judgement eligible to be a member of the 
relevant organisation or association? 

There is no specific need for a person to be a member of any relevant organisation or 

association. However, where appropriate, the eligibility of a person to be a member may 

demonstrate that the person has an appropriate level of qualifications and experience.  

This can be used as only one component in determining the appropriateness of a person 

to be considered an expert for the purposes of BCA assessment. This is because the 

degree of experience and the level of qualification necessary to provide an expert opinion 

differ in each case. 

Are the qualifications and experience of the person still current and appropriate? 

It is important to ensure that the person’s qualifications (when considered appropriate for 

the particular circumstance) and experience are still current. A person who has not been 

practicing for 10 years in the relevant field may be considered inappropriate to provide 

Expert Judgement for a specific Performance Solution or DtS Solution. The appropriate 

type of experience is one of the major factors that should be used for determining whether 

a person is acceptable to be an expert. 
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Does the person have the appropriate level and type of professional indemnity 
insurance? 

In many cases, it would be considered prudent to ensure that the person providing the 

Expert Judgement has the appropriate level of professional indemnity insurance. In some 

States and Territories, legislation requires building practitioners to have this type of 

insurance. 

Example 1: Expert Judgement 

A building is proposed to comply with the DtS Provisions of Parts J1 to J7. The glazing is 

assessed under Part J2. Shading is required to windows on the north elevation and it is 

proposed to use a steel pergola for this purpose. An external shading device in the form of 

slats will be fixed to the pergola. The DtS Provisions under Clause J2.5 require a shading 

device to be capable of restricting at least 80% of the summer solar radiation. 

Due to the requirements of the architect’s design and the Planning Permit, the fixed slats 

will restrict only 70% of the summer solar radiation but a reveal has been added to the 

glazing openings. 

An expert has been commissioned to assess this proposed Performance Solution. The 

expert has concluded that due to the orientation, the proposed external fabric, roof 

construction and the additional reveal that the building will achieve an overall better energy 

efficiency than a building constructed to comply with the 80% shading requirement under 

the DtS Provisions. 

This example is a typical case of a comparative assessment with the DtS Provisions where 

only a minor variation to the DtS is proposed. The expert has not needed to carry out full 

calculations via a thermal calculation method due to the minor nature and the possible 

limitations of the available software.  

The expert assessed the building and determined that the minor non-compliance in one 

aspect will not cause the building to be less energy efficient than a building that complies 

with the DtS Provisions. 

An example is provided below where the proposed design may not be considered a minor 

variation to the DtS Provisions and where the expert is required to determine the 

performance of a particular material.  

Example 2: Expert Judgement 

It is proposed that an office building use a Performance Solution as it is to be constructed 

with external walls made from reused stone blocks. It is claimed that the thermal mass of 
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the stone blocks exceed the benefit obtained under the DtS Provisions for high mass walls 

with a surface density of 220 kg/m2. 

A report on the thermal properties of the external wall construction is provided to the 

Appropriate Authority from a person who is considered to be an expert. The report 

concludes that the walls meet the relevant NCC Performance Requirements; the 

Appropriate Authority assesses the expert’s qualifications and experience and deems 

them acceptable. 

The Appropriate Authority must then assess the report to determine whether all of the 

relevant issues applicable to the proposed Performance Solution have been addressed. If 

the report addresses all the parameters, the Appropriate Authority may accept the report’s 

findings. 

Comparison with the DtS Provisions 

This Assessment Method involves a comparative analysis, which would demonstrate that 

a Performance Solution is better than, or at least equivalent to, the DtS Provision(s). To 

carry out this comparison, the applicable DtS Provision(s) and Performance Solution would 

both need to be subjected to the same level of analysis using the same methodology. This 

would provide the building designer and Appropriate Authority with a defined benchmark or 

level for the DtS Provision and the Performance Solution. 

Following this path, it is possible to determine whether the Performance Solution provides 

the same level of energy efficiency as that resulting from use of the DtS Provisions. In 

some cases, technical analysis would be carried out using calculation methods such as 

computer modelling. 

If it is found that the Performance Solution is equal to or better than the DtS Provision, it 

can be concluded that the Performance Solution proposal satisfies the NCC Performance 

Requirements. 

Note that there is a degree of overlap in the available Assessment Methods, for example 

JV3 is a Verification Method, which uses a comparative analysis methodology with pre-set 

input parameters. 
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5 Performance Requirements 

Introduction 

The purpose of this Chapter is to explain the energy efficiency Performance Requirements 

in Section J of NCC Volume One. 

This Chapter reviews the intent of the energy efficiency requirements in Section J via the 

Objective and Functional Statement of Section J and the mandatory Performance 

Requirements of JP1 and JP3.   

Reminder: 

Objectives and Functional Statements are used to provide guidance on the intent and 

interpretation of the Performance Requirements. They are found in The Guide to Volume 

One. 

Relevant terms used 

The following terms and phrases are used throughout this chapter to explain the 

application and scope of the NCC energy efficiency Performance Requirements. 

Reminder: 

Where a term is italicised it means that the term has a specified meaning and is explained 

in detail in Chapter 2. 

Defined terms 

The defined terms are used in this Chapter: 

 Conditioned space 

 Envelope 

 Fabric 

 Renewable energy 

 Service 

 Performance Requirement 

 Performance Solution 
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Relevant terminology 

The following terms and phrases are used throughout this Chapter and are explained here. 

Capable 

The word “capable” is used in the Functional Statement and is important, as energy 

consumption in a building is highly dependent on how the building is used. Energy 

efficiency cannot be assured simply by appropriate requirements into the building as it also 

needs to be operated, managed and maintained in an appropriate way.  

“Capable” is also used to cover buildings that may not initially have services installed. 

Many buildings are constructed with a minimum of services provided; allowing the 

occupants or tenants to install their own preferred services at a later stage. As such, the 

NCC Volume One energy efficiency requirements must be capable of catering for these 

services after the base building is constructed.  

Facilitate 

The term "facilitate" is used in Performance Requirement JP1 to highlight that the 

installation of energy efficiency features gives the building the ability to reduce energy 

consumption. However reduced energy consumption may only be achieved if the building 

is operated, managed and maintained correctly. 

Functional Statement  

This means a statement providing guidance on how a building achieves the Objectives. It 

is found in The Guide to Volume One. 

Objective 

This means a statement providing guidance on the community expectations of 

requirements in the NCC. It is found in The Guide to Volume One. 

Permanent 

The term “permanent” is used to describe features which will have a long term impact on 

the exposure of the building to climatic effects. Permanent features could include natural 

landscape forms, such as mountains and escarpments, while permanent man-made 

features would include buildings that are likely to be in place for a long period of time, 

relative to the building being considered. 
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To the degree necessary 

The term “to the degree necessary” has been included in the Performance Requirements 

because: 

 there may be a minimum energy consumption below which it is unnecessary or 

impractical to regulate; 

 there may be some building types for which it is unnecessary or impractical to 

regulate; and 

 some of the features may not be appropriate for some building types. 

It may also be inappropriate to require energy efficiency in some instances, for example 

where there may be a conflict with health or safety requirements. 

Greenhouse gas intensity 

An emission intensity is the average emission rate of a given pollutant from a given source 

relative to the intensity of a specific activity; for example grams of carbon dioxide released 

per megajoule of energy produced (g CO2-e). It is used in the Performance Requirement 

JP3 to limit the type of energy sources used for heating.  

Objective 

The objective relevant to Section J (from The Guide to Volume One) is JO1 and states: 

“The Objective of this Section is to reduce greenhouse gas emissions.” 

This reflects the Governments’ policy of reducing GHG emissions. It was also stated in a 

Council of Australian Governments communiqué following its meeting of 30 April 2009, 

prior to the BCA 2010 changes. 

The Objective to reduce GHG emissions and improved energy efficiency plays a key part 

in achieving this goal. It should also be noted that whilst the primary goal is not obtaining 

optimal comfort, the requirements are based on achieving an internal environment in which 

conditions are sufficiently amenable for occupants to minimise their use of artificial 

heating, cooling or lighting. 

The energy use attributable to a building over its life can be broken into two distinct 

components: an operational energy component and an embodied energy component. 

Operational energy is the energy used during occupation/operation of the building and the 

GHG emissions attributable from the operational component is the focus of the NCC 

requirements. Broader environmental requirements such as embodied energy may be 

considered in the future subject to broader government support. 

http://en.wikipedia.org/wiki/Pollutant
http://en.wikipedia.org/wiki/Gram
http://en.wikipedia.org/wiki/Carbon_dioxide
http://en.wikipedia.org/wiki/Megajoule
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The Objective also does not have a limitation clause, which means that it is relevant to all 

buildings covered by NCC Volume One. 

The relationship between reducing GHG emissions and improving energy efficiency is 

further explained throughout this Chapter. 

Functional Statement 

The Functional Statement relevant to Section J (from The Guide to Volume One) is JF1 

and states: 

To reduce greenhouse gas emissions, to the degree necessary- 

(a)  a building, including its services, is to be capable of efficiently using energy; and 

(b)  a building’s services for heating are to obtain their energy from- 

  (i)  a low greenhouse gas intensity source; or 

  (ii)  an on-site renewable energy source; or 

  (iii)  another process as reclaimed energy. 

The Functional Statement recognises that there are two key contributors to GHG 

emissions pollution from buildings. The first is the amount of energy the building and its 

services use and the second is the GHG intensity of the energy source. 

From an emissions perspective, renewable energy is assumed to be better than natural 

gas which is better than fuel oil which is better than electricity generated from coal. 

In general terms, renewable energy is energy generated from natural resources such as 

sunlight, wind, tides and geothermal heat, which are renewable (naturally replenished and 

available). Reclaimed energy may come from a co-generation plant, using heat recovered 

from the cooling water from a refrigeration chiller. 

The Functional Statement also clarifies that any renewable energy must be on the 

allotment to gain a concession. GreenPower supplied over the distribution network does 

not qualify because the building owner might stop using it at any time during the building’s 

lifetime. The Australian Government’s requirement for a certain percentage of the electrical 

energy provided by the grid to be generated from renewable sources also cannot be 

considered. 

Like the Objective, the Functional Statement does not have a limitation clause and so is 

relevant to all buildings covered by NCC Volume One. 
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Performance Requirements 

The Performance Requirements specified in Section J of NCC Volume One are as follows- 

JP1 

A building, including its services, must have, to the degree necessary, features that 

facilitate the efficient use of energy appropriate to- 

(a) the function and use of the building and services; and 

(b) the internal environment; and 

(c) the geographic location of the building; and 

(d) the effects of nearby permanent features such as topography, structures and 

buildings; and 

(e) solar radiation being- 

 (i) utilised for heating; and 

 (ii) controlled to minimise energy for cooling; and 

(f) the sealing of the building envelope against air leakage; and 

(g) the utilisation of air movement to assist heating and cooling; and 

(h) the energy source of the services. 

JP2 

* * * * * 

JP3 

Heating such as for a conditioned space must, to the degree necessary, obtain energy 

from 

(a) a source that has a greenhouse gas intensity that does not exceed 100 g CO2-e/MJ of 

thermal energy load; or 

(b) an on-site renewable energy source; or 

(c) another process as reclaimed energy. 

Performance Requirement JP1 relates to the energy efficiency requirements to be installed 

in a building to facilitate the efficient use of energy. This Performance Requirement directly 

corresponds to the DtS Provisions of Parts J1 to J7. 

Performance Requirement JP3 relates to minimising the GHG emissions from the energy 

used for heating. This would mean a preference for natural gas over electricity, where 

natural gas is available and also the use of on-site renewable resources or the recovery of 
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otherwise waste heat. The GHG intensity calculated for a source can take account of how 

efficiently it is used in the building services. High efficiency equipment, such as heat 

pumps, may make electricity viable as a heating source even though its base greenhouse 

gas intensity exceeds the threshold nominated in JP3(a). 

Performance Requirement JP1 

The overarching requirement of JP1 is that the building and its services must have 

features that facilitate the efficient use of energy. This is specific to the elements specified 

in (a) to (h), which are further explained below. 

(a) The function and use of the building and service 

The way occupants view energy consumption may vary in buildings of different 

classifications. In a Class 2 building and a Class 4 part of a building, for example, the 

occupants are commonly owners or tenants. They usually pay the energy bills directly and 

are, therefore likely to consider their use of energy consuming services. Occupants of 

Class 3 and Class 5 to 9 buildings generally do not pay the bills and may use energy 

consuming services more liberally. 

Example: 

An example of applying these assumptions to requirements for Class 3 buildings is an 

occupant activated device, such as a room security device, motion detector or the like, that 

must be provided in a sole-occupancy unit to cut power to the artificial lighting, air-

conditioning, local exhaust fans and bathroom heater when the sole-occupancy unit is 

unoccupied (refer to Clause J6.3(b) of NCC Volume One). 

This requirement indicates that automatic control systems must be installed in a Class 3 

building to avoid energy wastage when occupants leave the unit. This reflects the overall 

principle that occupants of Class 3 accommodation are less likely to turn off energy 

consuming services when they leave. A similar principle of "no pay, no care" applies to 

Class 5 to 9 buildings. 

On the other hand, these requirements are not applied to a sole-occupancy unit of a Class 

2 or Class 4 Part of a building as the occupants are more likely to turn off these services 

as they will be meeting the costs of any excessive energy use. 

(b) The internal environment  

This relates to the space within a building where the environment can be controlled by air-

conditioning or the operation of building elements such as adjustable shading and 
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ventilation openings. The internal environment is affected by the occupants’ tolerance to 

temperature and internal processes and services as well as outside influences, such as 

solar radiation or heat loss through windows. 

The DtS Provisions and the Verification Method JV3, take into account heat gains from 

people, lighting and appliances within the internal environment. 

(c) The geographic location of the building 

This reflects the climatic and topographical region where the building is located. The DtS 

Provisions are specific to 8 different climate zones. The warmer regions are climate zones 

1 to 4, the mildest region is climate zone 5 and the cooler regions are climate zones 6 to 8. 

More information about climate zones can be found in Chapter 2. 

(d) The effects of nearby permanent features such as topography, structures and 
buildings 

The impacts of permanent features, topography and the like are applied in the Verification 

Method JV3 which uses a computer software package. In some instances, benefits can be 

obtained for heavy overshadowing of buildings by certain natural or constructed barriers. 

Advice should be sought from the Appropriate Authority as to what features are sufficiently 

permanent to be included in the assessment. 

(e) Solar radiation 

Solar radiation can be desirable in winter and undesirable in summer in southern areas of 

Australia. In the northern parts of the continent, solar radiation is undesirable most of the 

year. 

The requirements for solar radiation being utilised for heating include locating windows in 

cooler climates towards orientations that offer useful solar heat gains during winter. This 

will tend to reduce the amount of heating required for the building. 

The requirements for solar radiation being controlled to minimise energy for cooling 

include reducing the absorption of solar radiation through the building fabric and its 

transmission through glazing in hot climates or during the warmer months. 

The DtS Provisions specify requirements to control the amount of solar radiation through 

windows by shading devices, glass toning or coatings, or the type and area of glazing 

facing certain directions. This is to minimise the need for cooling. This is explained further 

in Chapter 7, which addresses Part J2 External Glazing. 
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(f) The sealing of the building envelope against air leakage 

Sealing the building envelope against air infiltration will restrict the leakage of unwanted 

hot or cold outside air into a comfortable interior and the loss of conditioned air from that 

space. Reducing the need for conditioning to make up for unwanted air leakage means 

lower energy consumption.  

(g) The utilisation of air movement to assist heating and cooling 

The effects of air movement on reducing heating and cooling loads are recognised by 

house energy rating software, for sole-occupancy units of a Class 2 building and Class 4 

parts of a building, and in simulations of the annual energy consumption of services for 

buildings of Class 3 and 5 to 9. Air movement can be facilitated by ceiling fans, helping 

occupants to feel cooler, even when the air temperature has not changed. Utilising outside 

air cycles when external conditions are favourable can also reduce the need for air-

conditioning. Once again, a reduction in the need for air-conditioning means less energy 

consumption and a subsequent reduction in GHG emissions. 

(h) The energy source of the service 

The energy source of the service, whether it be cooling, heating, ventilation, heated water 

supply, lighting or vertical transportation, is important as it impacts on the annual GHG 

emissions from the building. 

The Verification Method JV3 in NCC Volume One requires the calculation of the annual 

energy consumption in MJ/m2.annum. The calculated annual energy consumption may be 

reduced for the amount of any energy generated on-site from sources that do not emit 

greenhouse gases, such as solar and wind power, or energy reclaimed from other 

processes. Further information is located in Chapter 6, which considers Verification 

Method JV3 and Specification JV. 

Performance Requirement JP2 

JP2 

***** 

The content of JP2, which existed prior to NCC 2015, has been removed from the NCC. 

To retain consistency with the numbering of NCC 2015, the title has been retained.  
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Performance Requirement JP3 

JP3 

Heating such as for a conditioned space must, to the degree necessary, obtain energy 

from 

(a) a source that has a greenhouse gas intensity that does not exceed 100 g CO2-e/MJ 

 of the thermal energy load; or 

(b) an on-site renewable energy source; or 

(c) another process as reclaimed energy. 

JP3 applies to all buildings but is limited to energy used for heating and does not apply to 

cooling, lighting or other services which still require electricity. The overall intention is to 

reduce the amount of GHG emissions from each unit of energy used in heating by 

favouring low intensity or on-site renewable sources. Preference is given to solar heating, 

natural gas, LPG or heat pump heating. Alternatively, the building may draw some or all of 

its heating energy from heat rejected from another process. 

Subclause JP3(a), which sets a limit for the GHG intensity of a source, is primarily 

targeting the use of resistance electricity for heating of spaces, swimming pools and spa 

pools. Since the limit is expressed in terms of emissions per unit of thermal energy load, it 

allows the energy efficiency of services equipment to be taken into account. Limits 

calculated on this basis can permit the use of grid distributed electricity as the source for 

high efficiency plant such as heat pumps. 

Performance Solution examples to meet JP3 

As the intent of JP3 is to limit the use of a high GHG intensity energy source for heating, 

JP3 allows various methods in order to achieve this intent. Performance Solutions using 

sub-clauses (a), (b) or (c) would need to ensure the energy source selected adequately 

meets the heating requirements for a particular design. It should be noted that this 

requirement only applies to heating, not cooling, lighting or other services requiring 

electricity. 

Development of a Performance Solution under JP3 subclause (a) 

Subclause (a) contains a requirement that an energy source has a greenhouse gas 

intensity that does not exceed 100 g CO2-e/MJ of thermal energy load. This limitation 

would allow the use of—  

 gas and heating oil as an energy source for heating of a conditioned space; or  

 a combination of electricity and low emission sources such as gas, solar and biomass.  
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In order to estimate the GHG intensity used by a particular energy source a series of 

emissions factors2 and conversions are required in order to express emissions per thermal 

energy load appropriately. The emissions factors for gaseous and liquid fuels, such as gas 

and heating oil, reported in kg CO2-e/GJ – converted to g CO2-e/MJ are;  

 Gas (natural gas distributed in a pipeline) from 3.9 to 12.8g CO2-e/MJ  

 Heating oil 3.6 g CO2-e/MJ  

The emissions factors for electricity, based on the State, Territory or grid description are 

reported in kg CO2-e/ kWh and have been converted to g CO2-e/MJ in Table 5-1.  

Table 5-1 State, Territory and Grid Electricity Emissions Factors taken from National Greenhouse 

Accounts Factors August 2015 (using the latest estimates) 

State, Territory or grid 
description 

Emissions factor  
(kg CO2-e/kWh) 

GHG intensity per thermal 
energy load (g CO2-e/MJ) 

NSW and ACT 0.84 233 

Victoria 1.12 314 

Queensland 0.79 219 

South Australia 0.56 156 

South West interconnected 
system in Western Australia 

0.76 211 

Tasmania 0.12 33 

Northern Territory 0.67 186 

In order to convert the emissions factors for gaseous fuels, liquid fuels and electricity into 

useful quantities it should be noted that:  

For gaseous and liquid fuels;  

1 GJ = 1000 MJ  

1 kg = 1000 g  

Therefore, 1 kg CO2-e/GJ = 1 g CO2-e/MJ  

                                            

2 Emission factors sourced from the National Greenhouse Accounts Factors August 2015, a publication by the 
Department of Environment, to estimate GHG emissions for general applications. 
(http://www.environment.gov.au/system/files/resources/3ef30d52-d447-4911-b85c-1ad53e55dc39/files/national-
greenhouse-accounts-factors-august-2015.pdf) 
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Example: Performance Solution for combined gas and electricity in ACT  

50% of the energy for heating the conditioned space will be sourced from gas and 50% 

from electricity, the GHG intensity of this combination would be equal to:  

GHG intensity of the gas component + GHG intensity of the electricity component  

= Percentage of gas component x GHG emissions factor for gas + Percentage of 

electricity component x GHG emissions factor for electricity  

= (0.5 x 12.8) + (0.5 x 233) (g CO2-e/MJ)  

= 6.4 + 116.5 (g CO2-e/MJ)  

= 122.9g CO2-e/MJ  

This system would not comply as the GHG intensity of the system is greater than that 

outlined in JP3 of 100 g CO2-e/MJ.  

However, if the electricity component was reduced to 25% of the total heating energy 

source, the system would meet the Performance Requirement JP3 (a)  

= (0.75 x 12.8) + (0.25 x 233) (g CO2-e/MJ)  

= 9.6 + 58.25 (g CO2-e/MJ)  

= 67.9g CO2-e/MJ  

Performance Solutions under JP3 subclause (b) 

Onsite renewable energy source  

The NCC defines renewable energy as “energy that is derived from sources that are 

regenerated, replenished, or for all practical purposes cannot be depleted and the energy 

sources include, but are not limited to solar, wind, hydroelectric, wave action and 

geothermal.” On-site renewable energy sources refer only to those renewable energy 

sources that are on, or impact upon, the same allotment as the building. Unlike subclause 

(a), subclause (b) is clearly defined and allows a renewable energy source to offset the 

heating for a conditioned space.  

For example, installing a 10kW photovoltaic system on the roof could be used to offset a 

10kW heater. In this approach the qualification “to the degree necessary” allows the 

appropriate renewable energy source not only for the size of the heating required, but the 

location and availability of the types of renewable energy available on-site.  
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Performance Solutions under JP3 subclause (c) 

Another process as reclaimed energy  

Although reclaimed energy, referred to in subclause (c) is not defined in the NCC, its 

meaning is considered to be well understood. Reclaimed energy sources are those that 

use energy that would otherwise be rejected as waste, such as heat from co-generation, 

tri-generation or an industrial process. Heat reclaimed through co-generation and tri-

generation systems could be used for the heating of conditioned spaces and can assist 

with reducing GHG emissions.  

Co-generation and tri-generation systems typically use natural gas or biogas as the fuel for 

an engine that drives an electric generator. Co-generation systems reclaim waste heat 

from the engine driving the electric generator and use that energy for heating. Tri-

generation systems can be thought of as a co-generation system with some of the heating 

energy diverted to drive an absorption-cycle chiller. While not yet as common as chillers 

based on the vapour-compression cycle, absorption-cycle chillers are very economical for 

supplying a base cooling load where a heat source is available. Like subclause (b), the 

qualification “to the degree necessary” allows the most appropriate reclaim energy process 

to be used based on the individual design of the building. 
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6 Verification Method JV3 

Relevant terms used 

List of defined terms 

The following list of defined terms is used throughout this chapter, further explanation of 

these terms can be found in Chapter 2. 

 Air-conditioning 

 Annual energy consumption 

 Fabric 

 Performance Solution 

 Renewable energy 

 Services 

 Sole-occupancy unit 

 Verification Method 

Introduction to Verification Method JV3 

A Verification Method to assess a Performance Solution and demonstrate that it complies 

with the mandatory Performance Requirement JP1 can be the Verification Method JV3 

prescribed in NCC Volume One. 

The energy efficiency provisions introduced in BCA 2006 contained three Verification 

Methods but JV1 has since been relocated to Part J0 as a DtS Provision compliance path, 

and JV2 was withdrawn at the request of industry. The remaining Verification Method is 

JV3. 

Verification Method JV3 can be used as a Performance Solution to meet the Performance 

Requirement JP1, instead of using the elemental DtS Provisions of Parts J1 to J7. 

It should be emphasised that it is not mandatory to use a prescribed NCC Verification 

Method as the Assessment Method. 

Scope of JV3 

JV3 is applicable to all Class 3 and Class 5 to 9 buildings. It is not applicable to Class 2 

buildings or a Class 4 part of a building.  
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Intent of JV3 

The intent of any Verification Method is to demonstrate that a Performance Solution meets 

the Performance Requirement(s). 

The Verification Method in Volume One essentially provides flexibility where the 

prescriptive DtS Provisions are sometimes too rigid or do not work for certain building 

designs. The Verification Method can allow for innovation and better interaction of a 

building’s fabric and services in order to make the building more energy efficient. 

This flexibility is essential to an innovative building environment. As a general rule, no two 

buildings are the same in relation to energy efficiency. A fast food chain may aim to have a 

standard design for every outlet but needs to recognise that no two allotments are exactly 

the same. The same building, with a different orientation and exposure to the sun, will 

achieve a different level of energy consumption unless compensating adjustments are 

made to the design. 

Buildings differ in their layout, orientation construction and services arrangements. In many 

cases, architects and developers use the external glazing and facade treatment to 

increase the building’s marketing potential. However the desired appearance may be to 

the detriment of energy efficiency. 

JV3 assesses the annual energy consumption (MJ/m2.annum) of the proposed building 

and compares it to the annual energy consumption of a reference building. The reference 

building’s characteristics are those of a building modelled using the minimum DtS 

Provisions of NCC Volume One Parts J1 – J7. 

The Verification Method JV3 allows certain “trade-offs”, such as reducing the energy 

efficiency of the building’s services below the minimum required using the DtS Provisions, 

by increasing the energy efficiency of the building envelope. This trade-off is only 

permitted in one direction which means that if the energy efficiency of the building services 

is increased beyond that required by the DtS Provisions, the performance of the fabric may 

not be decreased below the minimum required by the DtS Provisions. 

This method allows flexibility in the design of the glazing (amount, quality, orientation and 

shading), insulation and sealing of the envelope (walls, floors and roof) and the 

configuration of services (air-conditioning, lighting, etc.). 

Reminder: 

Verification Methods other than those described in NCC Volume One such as JV3 can be 

used provided they are acceptable to the Appropriate Authority. Refer to Chapter 4 for 

more information. 
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The following flowchart illustrates how JV3 can be used to assess different Performance 

Solutions. 

Figure 6-1 The use of Verification Method JV3  

 

JV3 methodology 

The basic approach is that the annual energy consumption of the proposed building is not 

to be more than the annual energy consumption allowance of a complying reference 

building using the DtS Provisions, under the following two scenarios: 

 JV3(a)(i) with the proposed services in the proposed building and services 

complying with the DtS Provisions for the reference building; and 

 JV3(a)(ii) with the same services in both cases that comply with the DtS Provisions. 

This means that there are multiple steps to using this Verification Method. 

(a) Software run 1 - determine the annual energy consumption allowance by modelling a 

reference building which is a DtS Provisions compliant building based on the criteria in 

JV3(d). 

(b) Software run 2 - calculate the theoretical annual energy consumption of the proposed 

Performance Solution using either the subject building's criteria or that in Specification 

JV. 
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(c) Software run 3 - calculate the theoretical annual energy consumption of the proposed 

Performance Solution, with the services modelled as if they were the same as that of 

the reference building. 

(d) Compare the theoretical annual energy consumption calculated in steps 2 and 3, 

software runs 2 and 3, to the annual energy consumption allowance calculated in step 

1, software run 1, to ensure that in both cases, the annual energy consumption is not 

more than the allowance, software run 1. 

Why are two scenarios considered? 

Two theoretical scenarios are necessary because, if only subclause JV3(a)(i) was 

required, the thermal performance of the building’s envelope could be “traded-off” for more 

energy efficient building services. Whilst energy efficient building services are always 

desirable, the energy efficiency of a building’s envelope is considered to be of greater 

importance. Services may change over time or a lack of maintenance may cause the 

services to under-perform but once the passive energy efficiency requirements for the 

envelope are in place, they generally maintain their performance for the life of the building. 

JV3 does, however, permit the trade-off to go the other way. Increasing the energy 

efficiency of the building’s envelope can allow the performance of the building services to 

fall below the standard required by the DtS Provisions, under the method. 

The remainder of this chapter provides a clause-by-clause analysis of Verification Method 

JV3. 

Subclause JV3 (b) – Renewable or “Free” Energy 

JV3 allows on-site renewable energy sources and re-claimed energy from another process 

to be deducted from the annual energy consumption of the proposed building. This means 

that the “annual energy consumption” is the sum of the energy drawn annually from the 

electrical grid, the gas network or fuel brought in by road transport and not the total of the 

energy consumed by the services that use energy. 

To obtain this concession, the renewable energy must be generated on-site. This means 

that electricity from GreenPower for example does not get the concession as it is grid 

distributed. 

In determining the amount of renewable energy, a designer needs to consider the likely 

availability of energy from the source including any down time the plant equipment may 

experience for maintenance. 

Reclaimed energy could be from a refrigeration chiller that is used to heat water rather 

than being rejected through a cooling tower, or energy from a process taking place in the 
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building unrelated to the building’s services, such as steam condensate from a laundry 

process. 

Subclause JV3(d)(i) - Parameters for the Reference Building 

A reference building is used to determine the maximum annual energy consumption 

allowed. This is done by applying the DtS Provisions, along with certain fixed parameters, 

to a proposed design. The annual energy consumption calculated then becomes the 

bench mark for a Performance Solution as described above. 

JV3 requires that the reference building be modelled with parameters which are 

considered typical for a range of buildings over their life. If these parameters were not 

fixed, the calculations could be manipulated by using less energy efficiency parameters 

when setting the allowance with the reference building. 

Although the parameters may not be how the subject building is to operate, a building may 

change its use over its life and may even change its building classification. Different 

owners and different tenants will have different internal loads, different operating times and 

other criteria. Even though the values stated may not be those of the proposed building, 

they are considered reasonable averages for how some buildings operate over their life. 

The reference building is that which would have been built had the Performance Solution 

not been proposed. So, for example, if there is a specific covenant such as a heritage 

requirement on the facade, the reference building would reflect that requirement. 

These fixed standard parameters include: 

(A) The DtS Provisions for Parts J1 to J7 

The requirements would be the minimum or the maximum as appropriate, required by the 

DtS Provisions of Parts J1 to J7. They would include only the minimum amount of 

mechanical ventilation required by Part F4 as it would be unreasonable to present an 

argument for a higher outside air rate for the reference building for improved health but not 

the proposed building. Chapters 8 to 13 of this Handbook detail the DtS Provisions of Part 

J1 to J7. The Guide to Volume One is also useful in explaining the intent of the 

requirements which would apply to the reference building. 

(B) A solar absorptance of 0.6 for external walls and 0.7 for roofs 

Typical solar absorptance range from around 0.30 for light cream, to 0.90 for a dark grey 

slate. Galvanised steel for example has a typical solar absorptance of around 0.55. 
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(C) The maximum illumination power density without any increase for a control 
device illumination power density adjustment factor  

It would be unreasonable to claim that the reference building has motion detectors in order 

to increase the illumination power density allowance, when not the case. However, it would 

be reasonable to make allowances for Room Aspect Ratios based on the room 

arrangement of building layout. 

(D) Air-conditioning with the conditioned space temperature within the range of 
18°CDB to 26°CDB for 98% of the plant operation time  

As the same criteria must be in both the reference building and the proposed building, the 

exact temperature does not have a significant impact on the calculation. Where the system 

is either heating only or cooling only, it would be reasonable to interpret this as not 

exceeding (above or below) the 18°CDB or 26°CDB for 98%, as applicable. Where the 

space is naturally ventilated it is not a conditioned space, however a space that runs in a 

hybrid mode will need to be modelled within the above temperature range when operating 

as a conditioned space. 

(E) Profiles for occupancy and services 

Profiles for occupancy air-conditioning, lighting and internal heat gains from people, hot 

meals, appliances, equipment and heated water supply systems can be either those of the 

actual building or those in Specification JV. However if the operating hours of the building 

per year are likely to be 2,500 hours or higher or are not listed in Specification JV, the 

operating profile for the proposed building must be used.  

This captures buildings whose operating hours are significant enough that a default, such 

as those in Specification JV, is not appropriate. The other instance where actual proposed 

building data can be used is where the application is not listed in Specification JV, for 

example the occupancy and operation profile of a Class 9b church is not listed in 

Specification JV, in which case the likely profiles for the proposed building can be used. 

(F) Infiltration values 

Infiltration values are to be 1.0 air change per hour for a perimeter zone (of depth equal to 

the floor-to-ceiling height) when the pressurising plant is operating, and 1.5 air change per 

hour for the whole building when the pressurising plant is not operating. These values are 

consistent with those in the ASHRAE (American Society of Heating, Refrigerating & Air-

conditioning Engineers) Guide. 

Only the major parameters are specified because JV3 is a comparative Verification 

Method and so is less sensitive to input criteria provided it is the same for all runs. 
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Alternatively, with a stated value method more input parameters would have to be 

specified in order to avoid a wide range of results. 

Subclause JV3(d)(ii) - Parameters for both buildings 

There are parameters that must be the same in both the reference building and the 

proposed building. Again, this is to avoid using energy efficiency criteria or calculations 

that could result in a more generous allowance using the reference building and then 

criteria or calculations that result in lower annual energy consumption values for the 

proposed building.  

Those requirements that must be the same in all runs are: 

(A) The annual energy consumption calculation method 

Advice from industry is that different software used for energy analysis calculations can 

give results that may differ by up to 20% and with different operators. By using the same 

software program in all runs, and the same operator doing all the runs, considerably 

diminishes the software differences and the operator interpretations. 

(B) The location 

This is either the location where the building is to be constructed, if climatic data is 

available, or the nearest location with similar climatic conditions for which climatic data is 

available. It would not be appropriate to use Wagga Wagga for the reference building and 

Mildura for the proposed building even though they are both within the same defined NCC 

climate zone. This clause requires that the climate file that is used for the reference 

building also needs to be used for the proposed building. 

(C) Adjacent structures and features 

It would not be appropriate to treat the reference building as a greenfield site but the 

proposed building as part of a campus development with other proposed buildings 

providing shading. Likewise, in one software run it would not be appropriate to anticipate 

the demolition of a building or the growth of vegetation, without doing the same for all three 

software runs. 

(D) The environmental conditions 

These include ground reflectivity, sky and ground form factors, temperature of external 

bounding surfaces, air velocities across external surfaces and the like. All of these aspects 

would be the same for all three runs if the software allows them to be considered. 
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(E) The building orientation 

It would not be appropriate to initially model a building with glazing facing East-West and 

then re-orientate it so that the glazing faces North-South for the proposed solution. 

(F) The building form 

The building form includes the roof geometry, the floor plan, the number of storeys, the 

ground to lowest floor arrangements and the size and location of glazing. To change the 

form of any of these aspects could significantly change the energy consumption, 

particularly the glazing. The principle of the reference building is that it is the proposed 

building, were it designed using the DtS Provisions. For example, window sizes, number 

and orientation must remain the same for both runs but the performance of the glazing 

system (Total System U-Value and Total System SHGC), and the degree of shading can 

vary. 

Calculating heat losses or gains through floors that are ground coupling and establishing 

ground temperatures under buildings is extremely difficult. Therefore heat transfer through 

ground coupled floors could be ignored, provided it is ignored in the modelling of both the 

reference building and the proposed building. 

(G)The external doors 

The number and type of doors must be the same even if the software used has the ability 

to discriminate between the types of door and the degree of infiltration. If not, they could 

be omitted from all runs. 

(H) The testing standards 

This includes testing standards for insulation, glazing, water heaters and package air-

conditioning equipment. Glazing rated to Australian National Average Conditions (ANAC) 

will have different performance to that rated to Australian Fenestration Rating Council 

(AFRC) conditions. Likewise, insulation rated using an international standard may produce 

ratings to a different scale, compared to ratings calculated to AS/NZS 4859.1. 

Again, the principle is to use the same approach with all software runs which, in the case 

of elements where there are specific requirements for the reference building, they must be 

the same in the proposed building. It should be noted that the conditions under which 

products are rated are only used for determining the performance rating and not the actual 

conditions in the proposed building or where the proposed building is to be located. 
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(I) The thermal resistance of air films 

This includes any adjustment factors, moisture content of materials and the like. Generally 

there is no reason why these values should change from one run to the next, other than in 

an innovative solution where specific provisions are made such as reveals or other such 

protrusions or devices used to reduce the air velocity across the external surfaces. 

(J) The dimensions of external, internal and separating walls  

If, for example, a Performance Solution to a NCC Volume One - Section C provision is 

proposed that would result in a reduction in wall dimensions, both the reference building 

and the proposed building must include the reduced dimension. Also, where tenancy fit-out 

layouts are not available, the same layout must be used in all runs. 

(K) The surface density of envelope walls over 220 kg/m2 

Under the JV3 Verification Method it is not permitted to use, for example, a 220 kg/m2 wall 

in the reference building and a 400 kg/m2 wall in the proposed building. It could be argued 

that JV3 is limited in this regard. If a designer wanted to claim the thermal benefits of a 

very high mass wall it would need to be considered using another Assessment Method.  

(L) The quality of the insulation installation 

It is not appropriate to claim “typical” or “poor” installation for the reference building and 

“good” installation quality for the proposed building. Were a designer want to claim the 

benefit of a factory assembled panel system against a typical site assembled wall, it would 

again need to be another Assessment Method or Verification Method and approval sought 

from the Appropriate Authority. 

(M) Assumptions and means of calculating the temperature difference across air-
conditioning zone boundaries 

Different software programs use different approaches to thermal calculations. Therefore, it 

is essential that the same approach is used for all software runs. 

(N) The floor coverings and furniture and fittings density 

Although not regulated, the amount of furniture impacts upon the energy consumption by 

providing a “thermal sink” which retains energy thereby reducing air-conditioning peak 

loads. The extent depends upon the furniture density, type, location, floor coverings and 

glazing coverings. 
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(O) The internal shading devices 

This includes their colour and criteria for operation. It would not be appropriate to assume 

dark venetian blinds or no blinds for the reference building but white closed blinds when 

the sun is on that window, for the proposed design. It would be appropriate to assume the 

blinds would be closed if the shading devices were operated manually but this is likely to 

have already been taken into account when the DtS Provision glazing solution was 

determined. 

(P) The number and sizes of lifts and escalators and the floors served 

These are not regulated (other than those for access for people with a disability) and so 

are determined on a commercial or waiting time basis. It would not be appropriate to vary 

any of these parameters between the runs but the efficiency of the lifts and elevators could 

be varied. That is, as NCC Volume One does not have energy efficiency DtS Provisions 

for vertical transport, the reference building could be based on the least energy-efficient 

units available and the proposed building could use more energy efficient ones. 

(Q) The range and type of services and energy sources other than energy generated 

on-site from sources that do not emit greenhouse gases such as solar and wind 

power 

If gas boilers are in the proposed building then oil boilers must not be used in the 

reference building. The exception is where in the proposed solution some or all the energy 

is provided by renewable energy collected or generated on-site. 

(R) The internal artificial lighting levels 

The internal artificial lighting levels should be the same in both runs and in all probability 

based on the recommended levels in AS/NZS 1680. Were a designer to claim the benefit 

of lower lighting levels, say based on using some task lighting, it would need to be 

determined using another Assessment Method or Verification Method. The Appropriate 

Authority would need to be convinced of the likelihood of the philosophy used for the life of 

the building. 

(S) The internal heat gains 

This includes people, lighting, appliances, meals and other electric power loads. As 

highlighted earlier, a building may change its use over its life and even its building 

classification. Different owners and different tenants will have different internal loads, 

different people density, different operating times and other criteria. Even though the 

values stated may not be those of the proposed building, they are considered reasonable 

averages for how most buildings operate over their life. Again, for a purposely built 
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building, and subject to the Appropriate Authority’s agreement, another Verification Method 

based on JV3 could be developed using different parameters. 

(T) The air-conditioning system configuration and zones 

This is to avoid the calculations being manipulated by proposing a very basic single-zone 

system for the reference building and a more sophisticated variable-air-volume multi-zone 

system that would be considerably more energy efficient for the proposed building. If this 

were not the case, this would effectively be an unintended allowance as most office 

buildings have variable-air-volume multi-zone systems. However, it is not intended to stifle 

innovative solutions such as chilled beam systems. 

(U) The daily and annual profiles of the building occupancy and operation of 
services 

In JV3(d)(i)(E) these parameters were set for the reference building and the same must 

also be used for the proposed building. These parameters are fundamental to how the 

building is used and are not technology based. If they were varied between software runs, 

it would have a major impact on the energy consumption. For example a 24 hour/day 

operated building would use significantly more energy compared with a 12 hour/day 

operated building. 

(V) The range of internal temperatures and plant operating times 

These parameters would have been determined in JV3(d)(i)(D) and JV3(d)(i)(E) and must 

also be the same for the proposed building. However, if the plant operating times are 

different in the proposed building because an energy saving feature, such as an ice 

storage system, then another Verification Method based on JV3 could be developed using 

different operating times. 

(W) The supply heated water temperature and rate of use 

Likewise, these parameters were set for the reference building in JV3(d)(i)(E) and the 

same must also be used for the proposed building unless again there is innovative 

technology used, in which case another Verification Method could be developed and used. 

(X) The infiltration values 

The infiltration values must be the same unless there are specific additional sealing 

requirements or pressure testing to be undertaken with the proposed building. There is 

evidence of a wide range of leakage rates for buildings of different design and construction 

type and construction quality. As there are many construction types and construction 

quality is beyond the scope of the NCC, the proposed building is to have the same 
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infiltration values as required of the reference building unless there is specific attention 

paid to sealing to the satisfaction of the Appropriate Authority. Possible approaches could 

involve on-site pressure testing or leakage testing to confirm the assumptions. 

(Y) The unit capacity and sequencing for water heaters, refrigeration chillers and 

heat rejection equipment such as cooling towers 

As for air-conditioning plant, this is to avoid the calculations being manipulated by 

proposing heat rejection plant such as air cooled equipment for the reference building and 

then more efficient plant such as cooling towers for the proposed building. This is not to 

discourage any type of heat rejection equipment (which may be needed for other reasons 

such as legionella control) but simply to require the same equipment to be used in all runs. 

(Z) The metabolic rate for people 

This subclause makes it clear that the same values are to be used in all runs. The 

metabolic rate is applied in JV3(d)(ii)(S) with the people density to determine the overall 

people load. 

Subclause JV3(d)(iii) – Parameters for the proposed building 

In principle, the designer can propose any solution for the proposed building and services. 

The only modelling constraint that applies solely to the proposed building is that the solar 

absorptance used for the roof and walls is to be 0.05 higher than that proposed. This is to 

allow for some degradation of lighter colours through weathering. 

Subclause JV3(e) - Heated water supply & vertical transport 

NCC Volume One has no energy efficiency requirements for vertical transport (lifts or 

escalators), due to the wider energy and cost considerations that are made by building 

owners and designers during the selection of suitable vertical transport. The absence of 

these requirements means that they may be omitted from the annual energy consumption 

calculations if they are the same in both the proposed building and reference building. 

Alternatively, as there are no DtS Provisions, the performance of a basic but realistic 

system can be selected for the reference building and a higher performance system 

selected for the proposed building. In this way a high performance heated water system or 

high performance lift can provide “credit” and so go towards off-setting the under-

performance of other services. The proposed solution should be approved by the 

Appropriate Authority. 
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Subclause JV3(f) – Attributing lift energy consumption 

Where a lift is included in the calculations and the lift serves more than one building 

classification, the energy consumption of the lift may be proportioned according to the 

number of storeys. This means that if four storeys of a building are retail (a Class 6 

building) and 6 storeys are hotel accommodation (Class 3) then 40% of the energy used 

by the lifts is attributed to the Class 6 building and 60% to the Class 3 building. 

Subclause JV3(g)(i) - Implicit requirements 

JV3(g)(i) requires all aspects modelled to be achievable in the proposed building. For 

example, if the profile for the building says that the air-conditioning will be turned off at 

certain times, then a time switch must be part of the proposed design. 

Subclause JV3(g)(ii) – Additional provisions 

A Performance Solution need not be restricted by any DtS Provisions. This could mean 

testing of components to overseas standards. However, under Verification Method JV3, 

subclause (g)(ii) certain DtS Provisions are to be complied with and these include: 

JV3(g)(ii) 

(A) J1.2 for general thermal construction; and 

(B) J1.3(c) for compensation for a loss of ceiling insulation; and 

(C) J1.6(a)(ii), J1.6(c), J1.6(d) and J1.6(e) for floor edge insulation; and 

(D) BS 7190 for testing a water heater; and 

(E) AS/NZS 3823.1.2 at test condition T1 for testing package air-conditioning equipment 

not less than 65kWr; and 

(F) AHRI 550/590 for testing a refrigeration chiller; and 

(G) Part J8 for facilities for energy monitoring. 

Specification JV – Annual energy consumption criteria 

Specification JV provides details of criteria for use in calculating the annual energy 

consumption of services. Although the values stated may not be those actually achieved in 

some buildings, they are considered the most typical over a range of occupancies. They 

only have to be used as part of the Verification Method if the annual operating hours of the 

proposed building are less than 2,500 hours or if the occupancy and operating profile for 

the building is not listed in Specification JV. 

If the operating hours per year are 2,500 or more, the modeller can either use the criteria 

in Specification JV or the expected profiles of the proposed building. The greater the 
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number of operating hours, the less is the impact of different values, provided the same 

are used in all software runs.  

Specification JV contains daily occupancy and operating profiles for  

 a Class 3 hotel or motel building;  

 a Class 5 office building;  

 a Class 6 shop, shopping centre, restaurant or cafe;  

 a Class 7 warehouse 

 a Class 8 laboratory;  

 a Class 9a clinic, day surgery or procedure unit; 

 a Class 9a ward area, a Class 9b theatre, cinema or school; and 

 a Class 9c building. 

It is not practical to have occupancy and equipment operation profiles for all possible uses 

of buildings. Tables 2a to 2g are for the most common applications. These occupancy and 

operating profiles include- 

 occupancy starting and finishing times; 

 artificial lighting percentage operating; and 

 air-conditioning operating (on/off). 

This specification also contains internal heat gains from appliances and equipment and 

heated water supply consumption rates. 

Example: The use of Verification Method JV3 

A five storey Class 5 building located in Melbourne is proposed to be assessed under 

Verification Method JV3. In this case, the building has minimum insulation to the fabric and 

envelope of the building whilst the services will have energy efficiency parameters above 

the minimum standard of the DtS Provisions. The following calculations are made. 

Step 1: A theoretical reference building is assessed having minimum DtS Provisions for 

the fabric as well as minimum DtS Provisions for services. The annual energy 

consumption of the reference building is calculated at 620 MJ/m2.annum. This is the 

allowance. 

Step 2: The annual energy consumption of the proposed building with the proposed 

services is calculated to be 580 MJ/m2.annum. 

Step 3: The annual energy consumption of the proposed building with the services 

modelled to the minimum DtS Provisions is calculated to be 650 MJ/m2.annum. 
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Step 4: By comparing the outcome of step 2 and step 3 with the allowance determined in 

step 1 we can determine whether the design complies with Verification Method JV3. The 

criteria in the JV3 Method states that annual energy consumption of both cases modelled 

(step 2 and step 3) are not more than the allowance calculated in step 1. 

The proposed building with the proposed services is 580 MJ/m2.annum (step 2) is less 

than the allowance 620 MJ/m2.annum determined in step 1 and therefore meets the first 

criteria of JV3(a)(i) for Verification Method JV3. 

The proposed building with the services modelled to minimum DtS Provisions (step 3) is 

greater than the allowance 620 MJ/m2.annum determined in step 1, therefore the 

proposed building’s annual energy consumption is greater than the annual energy 

consumption of the reference building and thus does not comply with the second criteria in 

JV3(a)(ii). 

It is worth noting that although the performance of the proposed services were above that 

required by the minimum DtS Provisions, the performance of the building’s fabric cannot 

be reduced (traded away) below the minimum required by the DtS Provisions. 

Outcome: This means that the design does not comply with the Performance 

Requirement JP1 using Verification Method JV3, and will require either an alternative 

design to be developed or the use of a different Assessment Method. 
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7 Part J0 – Energy Efficiency 

Relevant terms used 

List of defined terms 

The following list of defined terms is used throughout this chapter, further explanation of 

these terms can be found in Chapter 2. 

 DtS Provisions 

 Envelope 

 House energy rating software 

 Sole-occupancy unit 

Introduction to Part J0 

The DtS Provisions approach for the sole-occupancy units of a Class 2 building and a 

Class 4 part of a building differs to other commercial building classifications. 

J0.1 Application of Section J 

For the sole-occupancy units of a Class 2 building or a Class 4 part of a building, clause 

J0.2 applies. Where ceiling fans are part of the solution, clause J0.3 also applies. For 

services, the DtS Provisions of Parts J5 to J8 apply in these cases. For all other classes of 

buildings, the complete suites of DtS Provisions in Parts J1 to J8 apply. 

Compliance pathways within the DtS Provisions 

Part J0 provides a directory to the different DtS Provisions for residential and commercial 

buildings. 

The approach for the sole-occupancy units of a Class 2 building or for a Class 4 part of a 

building is based on achieving an energy rating using software accredited under the 

Nationwide House Energy Rating Scheme (NatHERS). The energy rating approach aids in 

the development of unique building solutions, however it is limited to assessing the 

potential thermal efficiency of the dwelling envelope only. For this reason there are 

additional requirements that must be met to demonstrate full compliance with the DtS 

Provisions. 

The approach for other types of buildings is an elemental one where each building element 

and service element must achieve a specific performance. The latter is the more traditional 

DtS Provision approach. 
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The flow diagram in Figure 7-1 shows the compliance paths for residential dwellings in 

Section J. 

Figure 7-1 Compliance pathways for residential classes 
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Heating and cooling loads of sole-occupancy units of a Class 2 
building or a Class 4 part 

Clause J0.2 contains the energy ratings that must be achieved by the sole-occupancy 

units of a Class 2 building, collectively and individually. The criterion for the average 

energy rating of all sole-occupancy units is 6 stars. Individual sole-occupancy units can 

have energy ratings as low as 5 stars but other units must then have energy ratings higher 

than 6 stars to maintain the collective average required, 6 stars. 

For a Class 4 part of a building the minimum house energy rating required is 6 stars. 

Clause J0.2 also requires the building solution to comply with other specific energy 

efficiency requirements in the NCC, for aspects that the house energy rating software does 

not cover. These include:  

 J1.2 for thermal construction details; 

 J1.3(d) and J1.5(c) for thermal breaks; 

 J1.3(c) for compensation for a loss of ceiling insulation except where the house 

energy rating software used can automatically compensate for a loss of ceiling 

insulation; 

 J1.6(c) and J1.6(d) for floor edge insulation; and  

 Part J3 for building sealing. 

An exemption is included in clause J0.2(d) for compensating for a loss of ceiling insulation. 

Compliance with J1.3(c) is not required where the house energy rating software used can 

automatically compensate for a loss of ceiling insulation. The loss of ceiling insulation due 

to penetrations must be compensated for by proportionally increasing the R-Value of the 

remaining insulation. This can be achieved through the application of J1.3(c) or 

automatically by some house energy rating software. 

The requirements for the sole-occupancy units of a Class 2 building or a Class 4 part of a 

building can be expressed in the following figure. 
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Figure 7-2 DtS Provision compliance for sole-occupancy units of a Class 2 building or a Class 4 part 

of a building 

 

Design alert: Can heavy drapes be included in the energy rating assessment? 

That is for the building official to decide but there is no guarantee that future occupants will 

retain the heavy drapes initially installed. The software used to undertake the energy rating 

should only accept “Holland blinds” on windows in the automatic regulatory mode. This is 

considered reasonable because most people will have some form of blind or curtain for 

privacy. 

Ceiling fans 

A ceiling fan may be required to provide high air movement as part of a house energy 

rating software solution, clause J0.3 specifies the minimum requirements for these fans. 
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8 Part J1 - Building Fabric 

Relevant terms used 

List of defined terms 

The following list of defined terms is used throughout this chapter, further explanation of 

these terms can be found in Chapter 2. 

 Conditioned space 

 DtS Provisions 

 Envelope 

 External Wall 

 Fabric 

 Floor area 

 R-Value 

 Reflective insulation 

 Roof light 

 Sole-occupancy unit 

 Total R-Value 

 Total System U-Value 

 Total System SHGC 

Relevant terminology 

Opaque 

Opaque is used to distinguish materials that do not allow light to pass through such as 

masonry and timber, from transparent materials such as glass or polycarbonate sheeting. 

The term is relevant to the application of the wall and glazing requirements, where a wall is 

considered opaque and glazing is considered transparent or translucent. 

Introduction to Part J1 

The NCC Volume One DtS Provisions for building fabric require minimum acceptable level 

of thermal efficiency of the opaque building components and roof lights of the building 

envelope. 
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As with all other aspects of the DtS Provisions, each element within Section J of NCC 

Volume One is designed to work as part of a system to ensure the building achieves the 

minimum level of energy efficiency. 

Class 3 and Class 5 to 9 buildings are diverse with some air-conditioned and some not. 

Those that are air-conditioned are likely to have a higher energy use than in a private 

residence, for reasons such as customer comfort and employee health. 

To address this increased complexity, the fabric provisions not only focus on the external 

fabric but include internal walls, floors and ceilings where they separate a conditioned 

space from a non-conditioned space. 

Reminder: 

Only certain clauses in Part J1 apply to the sole-occupancy units of a Class 2 building or 

Class 4 Part of a building. Refer to Chapter 7 for more information. 

Scope of Part J1 

The building fabric provisions address the following: 

 general requirements for the thermal construction of a building such as the testing, 

installation and compression of bulk insulation; 

 roof and ceiling construction - including internal elements between conditioned spaces 

and non-conditioned spaces (internal and external ceilings are not limited to the area 

immediately below the roof and include the ceiling between a conditioned space and a 

non-conditioned space such as a plant room); 

 roof lights - installed at an angle of between 0 and 70 degrees measured from the 

horizontal plane. Roof lights that fall outside this range are considered as glazing and 

are addressed under Part J2, which is discussed in Chapter 9; 

 walls - both external and those internal walls that separate a conditioned space from a 

non-conditioned space; and 

 floor construction - this includes some internal floors between conditioned spaces and 

non-conditioned spaces.  

As previously discussed, the DtS Provisions are based on eight NCC climate zones. They 

divide Australia into broad regional areas with similar climatic conditions allowing the 

requirements to be applied on a national basis as each climate zone will have similar 

thermal requirements irrespective of the State or Territory where the building is located. 

NCC Climate zones are explained in more detail in Chapter 2. 
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The other relevant aspects of Part J1 are the Specifications J1.2, J1.3, J1.4, J1.5 and J1.6. 

These specifications contain detailed information that contribute to complying with certain 

DtS Provisions. They are referenced through the related clause in the DtS Provision. The 

Specifications provide more detailed requirements than can be accommodated in a NCC 

clause. Accordingly, the specifications are integral to Part J1. 

Intent of Part J1 

The building fabric provisions 

Although occupant comfort is not a primary goal of these provisions, an essential aspect of 

energy efficiency for a building is to ensure that the building is constructed in a manner 

that improves the comfort levels of occupants to the extent that they feel less need for 

artificial heating or cooling. This can be achieved by creating a thermally effective building 

envelope. Creating a thermally effective building envelope also means that when artificial 

heating or cooling is needed, the envelope will be more effective at retaining the 

conditioned air due to the thermal barrier between the internal and external (non-

conditioned) environment. This is even more important in a commercial building that is 

likely to be air-conditioned for much of the time. 

The term envelope is defined in NCC Volume One and introduces an important difference 

from the energy efficiency requirements in the Housing Provisions contained in NCC 

Volume Two. The key to this difference is that the insulation requirements apply not only to 

the external components of the building; but to internal walls, floors and ceilings that 

separate a conditioned space from a non-conditioned space. This means designers will 

need to consider the provision of conditioned air to each room or space within the building 

to determine where the envelope is located and the appropriate level of insulation 

required.  

In practice, occupied spaces are likely to be conditioned at some time over the life of the 

building and their external elements will form the building envelope. The envelope can 

extend through multiple floors of a building encompassing any number of conditioned 

spaces that are located side by side or one above the other. However, the floor or wall 

between two conditioned spaces is not part of the envelope by definition because no 

energy transfer occurs. Refer to the definition of envelope in Chapter 2 for further 

information. 

The intent of the building fabric DtS Provisions in Part J1 is to ensure that the construction 

around the conditioned spaces has a sufficient level of thermal performance to ensure 

energy is not used unnecessarily due to the influence of the external environment. The 

requirements in Part J1 achieve an outcome by requiring certain elements to have 

minimum levels of insulation, either through adding insulation, such as bulk or reflective 
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foil, or through the inherent thermal qualities of the building fabric, for instance the thermal 

resistance and thermal mass of a masonry wall. 

The fabric requirements are based on recognition of occupant response to the 

predominant annual external climatic conditions. For instance, in Hobart, the predominant 

annual energy use is for heating due to the long cooler winters and possible night time 

use, therefore the energy used for heating exceeds the energy used for summer cooling. 

Accordingly, the NCC Volume One DtS Provisions are designed so the building uses less 

energy to heat the occupied areas. This is achieved by installing insulation or by otherwise 

increasing the capacity of the building structure to resist heat loss. For Darwin, the 

opposite is the case and the predominant mode is cooling. 

The underlying philosophy to this approach is that, by applying requirements to the 

enclosing envelope, the internal environment will be more comfortable for the occupants 

without excessive use of air-conditioning in both residential and commercial buildings. 

The Specifications 

The specifications have been developed to provide more detailed information and 

requirements than can be included in the DtS Provisions. The specifications contain 

accepted design solutions that can be adopted by the building designer if desired. 

The design of energy efficient buildings can be a complex matter with numerous 

approaches available that can achieve the desired level of thermal performance. A key 

aspect of effective design is identifying the applicable thermal characteristics of the 

construction materials being used. In order to assist, a number of typical materials and 

construction types have been identified and their thermal performance listed in the 

specifications. 

The reason for this approach is to provide some direction and standardisation of values. It 

must be noted that appropriate alternative values specific for the material could be 

available from the product supplier or manufacturer. However, these alternatives should be 

substantiated with appropriate test reports or other evidence as described in Part A2 of 

NCC Volume One. 

This Chapter provides a detailed analysis of key clauses in Part J1 Building Fabric. It 

discusses important points that should be considered when designing or assessing a 

building for compliance with Part J1. 
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J1.0 DtS Provisions 

J0.1 clarifies that the DtS Provisions in Part J1 are part of a suite of DtS Provisions within 

Section J that must be applied as a package in order to be used as a DtS Solution to meet 

the Performance Requirement JP1. 

In simple terms, the building must comply with all of the designated DtS Provisions in 

Section J in order for the building to comply with the energy efficiency requirements of 

NCC Volume One. 

Accordingly, if there is any variation from the DtS Provisions in one part, then the entire set 

of energy efficiency requirements for the building will need to be checked to ensure that 

there is no unintended effect on the other parts as a consequence of a Performance 

Solution being adopted for one part. See subclause A0.7 of NCC Volume One or Chapter 

4 of this Handbook. 

J1.1 Application of Part 

This provision states that Part J1 applies to all buildings elements forming the envelope of 

a Class 2 to 9 building. This means that where the envelope separates a conditioned 

space or habitable room from the exterior of the building or a non-conditioned space, the 

fabric provisions in Part J1 apply. Refer to the definition for conditioned space and 

envelope for further information and specific exemptions. 

Compliance with the provisions of Part J1 Building Fabric is an acceptable method of 

complying with the relevant Performance Requirements. As with all DtS Provisions, it is 

not mandatory to follow Part J1, a Performance Solution may be developed if desired. 

J1.2 Thermal construction - General 

This provision contains a broad range of general requirements that apply to insulating the 

building fabric so that the required thermal performance is achieved. An important aspect 

of J1.2 is the testing needed to ensure the validity of the insulation products. 

In order to ensure the performance of materials is correctly validated, test reports 

complying with AS 4859.1 should be provided in accordance with Part A2 of NCC Volume 

One and this documentation forms an integral part of the building approval. 

Subclause J1.2 (a) - Integrity of the insulation barrier 

Subclause J1.2 (a) requires any mandatory insulation, when installed in a building, to form 

a consistent and continuous barrier other than at supporting members. This means that 

insulation is to be fitted tightly to each side of framing members but need not be 

continuous over the framing member. This is important as any gaps in the barrier will allow 
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heat to bypass the insulation and undermine the effectiveness of the overall energy 

efficiency requirements. 

However, it is recognised that certain gaps are essential especially adjoining services and 

light fittings where the close proximity of insulation may create a fire hazard. Refer to 

Figure 8-4 for further explanation in relation to roof insulation. 

A key aspect of these requirements is the recognition that certain elements of the building 

contribute to achieving the required levels of thermal efficiency without any added 

insulation. For instance, wall insulation must closely fit within a wall frame to achieve the 

desired overall level of performance for the wall. The wall framing elements, in conjunction 

with the insulation, are deemed to achieve the required level of performance. 

The reference standard for insulation is AS/NZS 4859.1 - Materials for the thermal 

insulation of buildings: General criteria and technical provisions. This Standard specifies 

the testing criteria for insulation, including both reflective and bulk insulation. In broad 

terms, the Standard requires the manufacturer to test their products using a specified 

method and then provide a data sheet which explains the thermal performance properties 

and the installation requirements of the product. 

The manufacturer’s data sheet should be utilised by both building designers and building 

surveyors as documentary evidence of the performance of the insulation and may be 

required to form part of the building approval documentation. 

Subclause J1.2(b) - Reflective insulation 

Subclause J1.2(b) provides a list of requirements for reflective insulation. In order to 

appreciate the requirements of this subclause, it is worthwhile understanding how 

reflective insulation works. 

Insulating performance is achieved by the ability of the reflective insulation to “reflect” heat 

at one surface and not transmit it at another, combined with the insulating qualities of the 

thin air films adjacent to the reflective insulation. Some reflective insulation is also bonded 

to bulk, board or other insulation providing enhanced performance of the composite 

system. 

Accordingly, the reflectivity (emissivity) value and the presence of an airspace at the 

reflective surface are critical because, without this airspace, the reflection will not occur. 

Refer to Figure 8-1 for an illustration of how reflective insulation works. 
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Figure 8-1 Reflective insulation 

 

The other issue to consider is that reflective insulation generally has a dull or anti-glare 

(painted) side and a shiny silver side. Both sides will achieve a degree of reflectivity. 

However, the shiny side is far more effective. 

From an Occupational Health and Safety point of view, the dull coloured side is installed 

facing outwards to prevent eye injury, which could occur if the high reflectivity from the 

silver side was on the outside. This could also cause a person to miss their footing during 

construction. 

Note that overlapping of reflective insulation should not be less than 50 mm. This aligns 

with the requirements of Standard AS/NZS 4200, the standard covering the installation of 

pliable building membranes. The overlap with AS/NZS 4200.2 aims for a certain degree of 

weather proofing and is referenced in NCC Volume One Section F. However, reflective 

insulation under Section J of NCC Volume One is not necessarily installed for weather 

proofing and the NCC requires only a small overlap to maintain its reflective ability. 

Design alert: 

Beyond the NCC requirements, the need to install reflective insulation as sarking or a 

vapour barrier should also be considered and the additional lapping and sealing 

requirements of AS/NZS 4200.2 applied if necessary. 

Subclause J1.2(c) - Installation of bulk insulation 

Subclause J1.2(c) provides a list of requirements for bulk insulation. The term “bulk 

insulation” includes glass fibre, wool, cellulose fibre, polyester and polystyrene foam. 

These materials tend to have a high percentage of air voids within the insulation that are 

fundamental to their ability to limit heat flow. 
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The thermal performance of bulk insulation depends on the material retaining the depth 

specified by the manufacturer, in accordance with the required test results. The depth of 

the insulation is critical because of the need to retain the air pockets within the material. If 

the insulation is compressed, it will lose some of these air pockets as the fibre contact 

increases, which, in turn, will reduce its capacity to achieve the tested R-Value. Refer to 

Figure 8-2 for installation of bulk insulation in walls. 

The requirement recognises that the practical limitations of maintaining the position and 

thickness of bulk insulation where it is likely to be compressed between cladding, 

supporting members, water pipes and electrical cabling. In these instances compression of 

the bulk insulation may occur but should be limited where possible. 

Figure 8-2 Installing bulk insulation in framed walls 

 

Design alert:  

Insulation materials used in a Class 2 to 9 building must also comply with Clause C1.10 of 

the NCC Volume One for fire hazard properties. This may require the insulation used in 

these buildings to be of negligible fire hazard by complying with the non-combustibility, 

flammability, spread of flame and smoke development requirements of this Clause. The 

performance of the insulation used should be validated by test reports and these reports 

should form part of the building approval documentation. 
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Subclause J1.2(d) - Specification J1.2 

Subclause J1.2(d) refers to Specification J1.2 and provides the link between the DtS 

Provisions and the specification. The information contained within the specification can be 

used for assessing the contribution of construction components towards meeting the Total 

R-Value requirements contained in the DtS Provisions or for developing a Performance 

Solution. 

Specification J1.2 - Material properties 

This specification provides a list of common construction materials and their associated 

thermal performance. The values have been developed by industry experts and are based 

on the latest scientific test information. Other values for materials may be acceptable. 

However, these should be validated by supporting information as prescribed in Part A2.2. 

The thermal values in Specification J1.2 have been provided in NCC Volume One 

predominantly to assist designers calculate the Total R-Value of common construction 

systems and for developing Performance Solutions. However they also assist people 

wishing to understand the thermal performance of common construction types and are 

useful when changing the thickness of a particular material. 

Table 2a – Thermal conductivity of building materials 

NCC Volume One Specification J1.2 -Table 2a (refer to Table 8-1 in this document) 

contains the thermal conductivity values of typical wall, roof, ceiling and floor materials. 

Two qualities are nominated as explained in Table 8-1. 
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Table 8-1 Extract from Specification J1.2 - Table 2a Thermal Conductivity of typical wall, roof/ceiling 

and floor materials

 

Table 2b – R-Values for airspaces and air films 

NCC Volume One Specification J1.2 –Table 2b provides typical R-Values of air films and 

airspaces. There is a general understanding that the thermal efficiency of the wall, floor or 

ceiling is achieved by simply installing insulation. However, the performance of the thin 

layers of air that adjoin building materials and the larger airspaces in areas such as roofs 

adjacent to the insulation have a noticeable impact on the thermal performance of the 

composite element. Table 2b provides information on the levels of performance from 

airspaces and air-films for heat flowing up, down or horizontally. 

The Table also delineates between still and moving air for air films. This is important as air 

movement will have an impact on the thermal performance of the film. Typically air 

movement will occur in exposed external environments around a building, while still air can 

be found inside the building, including within enclosed spaces such as the cavities of brick 

veneer walls. 

To gain an insight into the insulating effect created by airspaces and films, reference 

should be made to Specification J1.3 where the outdoor air film and indoor air film is 

included in the overall thermal performance of the roof. Refer to Table 8-2 of this 

document for further explanation. 
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Table 8-2 Extract from Specification J1.3 - Figure 2 Typical R-Values for roof and ceiling construction 

 

Subclause (c) Performance of reflective insulation 

Subclause (c) provides guidance on the performance of reflective surfaces installed in 

walls and roof spaces. These values are typical and can be used on the proviso that the 

emittance values, as listed in the clause, or the first column of Table 2c, are achieved by 

the reflective insulation. If the emittance is different, then confirmation of the actual 

performance of the product should be obtained from the manufacturer’s test data in 

accordance with AS/NZS 4859.1. Testing and subsequent compliance is required under 

subclause J1.2(a). 

Specification J1.2 subclause (c)(i) refers to the material emittance values. The definitions 

of reflectance and emittance are complex. However, the relationship between the two can 

be simply expressed as follows: 

Emittance = 1 - Reflectance 

Therefore the more reflective the material, the lower is its emittance value and the greater 

its insulation performance. 
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In simple terms, a darker material will tend to absorb heat and re-radiate it effectively. A 

shiny material will absorb less heat, as most of the heat is reflected, and re-radiates very 

little of it. 

Specification J1.2 subclause (c)(ii) outlines the performance of reflective insulation in roof 

spaces. Subclause (c)(ii) refers to Table 2c (Table 8-3 of this document) which provides 

information on the performance of reflective insulation in roof spaces and refers to “inner” 

and “outer”. In this instance, “inner” means facing inwards towards the building, while 

“outer” means facing outwards from the building. 

As discussed previously, airspaces are essential to the performance of reflective 

insulation. The size and configuration of roof spaces vary considerably and this has an 

impact on the thermal properties of the roof when reflective insulation is installed. Table 2c 

covers a number of scenarios, including whether the direction of heat flow is upwards or 

downwards, which also has a significant impact on the performance of the insulation. 

Refer to Table 8-3 of this document for further information. 

Table 8-3 Extract from Specification J1.2 - Table 2c Typical thermal properties for reflective surfaces 

with airspaces in roofs 

 

J1.3 Roof and ceiling construction 

J1.3 specifies that roofs and ceilings that are part of an envelope must have at least the 

nominated minimum Total R-Values in order to achieve acceptable levels of thermal 
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efficiency. The required Total R-Values vary depending on climate zone and roof solar 

absorptance. 

The insulating requirements of a roof/ceiling system are contained in Table J1.3a of NCC 

Volume One but only apply to a roof/ceiling system that is part of a building envelope, as 

established by Clause J1.3(a). The key to how this clause is applied is the term envelope. 

As discussed earlier in Chapter 2, the envelope includes those parts of the building that 

separate an area or space that is conditioned (or likely to be conditioned) from spaces that 

are not conditioned. For example, the roof of a non-conditioned plant room is not part of 

the building envelope. Nor does this clause apply to ceiling systems below intermediate 

floors. They are considered as part of the intermediate floors and covered by Clause J1.6. 

Table 1.3a contains different Total R-Value requirements for roofs with different solar 

absorptance values on their upper surfaces, which is linked to their colour. The surface 

solar absorptance value can affect the flow of heat from solar radiation and hence, the 

thermal performance of the building. The higher the surface solar absorptance value the 

darker the colour and the more easily the roof is able to absorb heat and possibly transmit 

it into the building. Refer to Table 8-4 of this document for typical absorptance values. 

Please note that these values are also available in the Guide to Volume One. 

Table 8-4 Typical absorptance values 

Colour Value 

Slate (dark grey) 0.90 

Red, green 0.75 

Yellow, buff 0.60 

Zinc aluminium - dull 0.55 

Galvanised steel - dull 0.55 

Light grey 0.45 

Off white 0.35 

Light cream 0.30 

Table J1.3a of NCC Volume One provides some concessions for buildings with lighter 

coloured roofs.  

The direction of heat flow that predominates in each climate zone is also nominated in 

Table J1.3a because it will have an impact on the performance of roof insulation systems. 

Where “downwards” is specified in Table J1.3a, this indicates that summer heat (a 

downwards heat flow into the building) is the major concern. An “upwards” flow indicates 

that heat loss from the building during winter is the major concern. This concept is 

explained further in Figure 8-3. While there has been some debate about the direction in 
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climate zone 5, these directions have been confirmed using computer simulation 

modelling. 

Insulation is tested and rated against summer heat gain and winter heat loss and should 

be selected and installed as per the test criteria to enable the full performance potential of 

the insulation to be achieved. 

Design alert:  

An important issue for roof design, especially where higher Total R-Values are required, 

will be to ensure that the roof structure has sufficient space to accommodate the insulation 

without compressing it. Any compression of the insulation will reduce its Total R-Value and 

consequently the effectiveness of the insulation. 

Figure 8-3 Upwards and downwards heat flow 
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A non-residential commercial building is likely to be air-conditioned and likely to have more 

day time use. The main heat flow direction for these buildings is therefore downwards for 

all climate zones except 7 and 8. 

Subclause (b) provides the reference to Specification J1.3, which contains thermal 

properties of typical roof and ceiling constructions. This specification is discussed in 

greater detail later in this Chapter. 

Subclause J1.3(c) requires that where an insulated ceiling has a significant number of 

penetrations for downlights or fans, the amount of insulation is increased to provide a 

consistent R-Value over the whole ceiling. The subclause refers to Table J1.3b of NCC 

Volume One which helps calculate the revised insulation R-Value depending on the initially 

required R-Value and the percentage of uninsulated ceiling area. It also allows a 0.5% loss 

of insulated area without requiring an increase in the required R-Value over the remainder 

of the ceiling.  

Australian Standard AS/NZS 3000: 2007 – Electrical Installations (known as the 

Australian/New Zealand wiring rules) requires insulation to be kept away from downlights. 

A diagram to explain the requirements of the Standard is at Figure 8-4. Note that this 

Standard is not referenced by NCC Volume One. The NCC requires that additional 

insulation be provided to compensate for any “lost” insulation. Alternatively there are 

covers for downlights or special downlight fittings that allow insulation to come closer to 

the downlight. 

Figure 8-4 Downlight and fan insulation compensation 

 

Notes to Figure 8-4 
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A = 200 mm clearance above the recessed luminaire. 

B = 200 mm clearance to the side of the recessed luminaire to combustible building 

element.  

C =50 mm clearance to the side of the recessed luminaire to bulk insulation. 

D = 50 mm clearance to any auxiliary equipment (This would include the transformer for 

the luminaire). 

Design alert: 

Whilst the Total R-Value requirements contained in Table J1.3a of NCC Volume One do 

not apply to the envelope of a sole-occupancy unit of a Class 2 building or Class 4 part of 

a building, adjustment of the minimum R-Value for a loss of ceiling insulation due to 

downlights etc. does apply. This means the requirements of Table J1.3b apply to dwellings 

such as the sole-occupancy units of Class 2 building or a Class 4 part of a building, other 

than where the house energy rating software automatically compensates for the loss of 

ceiling insulation as stated in J0.2(d). 

The following example explains how to determine the adjusted minimum R-Value due to 

ceiling penetrations. 

Example: Adjustment of minimum R-Value for a loss of ceiling insulation 

Consider a small Class 6 shop with a light grey pitched ventilated tiled roof and a 

horizontal ceiling, located in climate zone 6. The floor area is 41m2 and has 10 

incandescent lamps used throughout the building. 

Step 1: Find the upper surface solar absorptance of the roof. From Table 8-4 of this 

document the absorptance for a light grey roof is 0.45. 

Step 2: Determine the minimum Total R-Value required. This value is specified in Table 

J1.3a of NCC Volume One. For a roof upper solar absorptance value of 0.45 and climate 

zone 6, the Total R-Value required is 3.2 and downwards heat flow. 

Step 3: The next step is to work out the R-Value of the required insulation and can be 

calculated by referring to Specification J1.3 – Figure 2, which details the R-Values 

considered to be achieved by some common forms of roof and ceiling construction. For 

this example which has a pitched tiled roof with a horizontal ceiling and is ventilated, the 

Total R-Value from Figure 2(b) for the downwards heat flow direction is 0.74. 
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This means that the required added R-Value of the ceiling insulation will be the difference 

between the minimum Total R-Value required (step 2) and the inherent Total R-Value 

provided by the roof and ceiling construction (step 3). 

𝐴𝑑𝑑𝑒𝑑 𝑅 − 𝑉𝑎𝑙𝑢𝑒 = 3.2 –  0.74 

=  2.46 

This means that the insulation to be installed to the ceiling must have an R-Value of 2.46, 

2.5 for simplicity. 

Step 4: Determine the area of the ceiling that will be uninsulated for safety reasons due to 

the lamps. This information can be obtained from AS/NZS 3000 as shown above in Figure 

8-4.  

Each lamp has a diameter of 70 mm, and from Figure 8-4 above, a clearance of 50 mm 

around each lamp is required. This means a circular cut-out with a diameter of 170 mm is 

required for each lamp, however for practicality a square shape would probably be cut out 

of the insulation.  

First convert mm to m: 

170𝑚𝑚 =  0.17𝑚 

This means a square of 0.17 m x 0.17 m would be cut for each lamp and there are 10 

lamps.  

The area required to be cut-out of the insulation would be: 

Area = 0.17 × 0.17 × 10 

= 0.289𝑚2 

Step 4: Calculate the uninsulated ceiling area as a percentage of the ceiling area and then 

determine the adjusted minimum R-Value required. (Assuming the ceiling area is equal to 

the floor area) 

𝑃𝑒𝑟𝑐𝑒𝑛𝑡𝑎𝑔𝑒 =  
𝑢𝑛𝑖𝑛𝑠𝑢𝑙𝑎𝑡𝑒𝑑 𝑐𝑒𝑖𝑙𝑖𝑛𝑔 𝑎𝑟𝑒𝑎

𝑓𝑙𝑜𝑜𝑟 𝑎𝑟𝑒𝑎
 

=  
0.289

41
 × 100% 

= 0.70% 
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Outcome: By referring to Table J1.3b of NCC Volume One the calculated percentage falls 

into the ‘0.5% to less than 1.0%’ band. Since the minimum required R-Value of the ceiling 

insulation to satisfy Table J1.3a was 2.5, the adjusted minimum R-Value is 2.8 as can be 

seen in an excerpt of Table J1.3b below. 

 

 

Subclause (d) contains the requirements for thermal breaks recognising that heat can 

bypass insulation by travelling along metal framing systems. A thermal break is required in 

roofing systems where a metal framing member connects the outer roof cladding with the 

inner lining, or where there is no inner lining. Without this thermal break, the insulation's 

effectiveness can be reduced by as much as half, thereby requiring more insulation to 

achieve the same Total R-Value.  

The purpose of the thermal break is to ensure that the thermal performance of the roof 

construction is comparable to that of a similar roof with timber purlins or timber battens. 

Reflective insulation alone is not suitable for use as a thermal break because it required an 

adjoining airspace to achieve the specified R-Value. 
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The thermal break must be a material with an R-Value at least R 0.2. A 20 mm thick timber 

or 12 mm thick expanded polystyrene strips, plywood or bulk insulation is deemed to have 

an R-Value of R 0.2. 

Specification J1.3 – Roof and ceiling construction 

This specification provides diagrammatic representations of common roof construction 

types and their associated thermal performance. These are detailed in figure 2 of the 

specification. 

These diagrams list the values of each element in the roof and ceiling construction. This 

information is very useful in understanding how the Total R-Values have been developed 

from individual R-Values. There are different R-Values for up and down heat flow 

directions. This information also enables Performance Solutions to be developed based on 

the values within the specification. 

An important aspect of Figure 2 of Specification J1.3 is that both unventilated and 

ventilated options are provided. A ventilated roof will have higher air movement impacting 

on the R-Value of the roof airspace. 

J1.4 Roof lights 

The NCC DtS Provisions for roof lights control the area and thermal performance of roof 

lights in order to limit heat transfer. From a thermal design perspective, a roof light can be 

considered as a large opening within the insulated roof space that allows energy to either 

enter or leave the building in an uncontrolled manner. Accordingly, that opening must be 

protected to reduce the energy transfer.  

Remember that roof lights have a specific meaning within NCC Volume One as follows: 

A1.1 

Roof light, for the purposes of Section J and Part F4, means a skylight, window or the 

like installed in a roof—  

 (a) to permit natural light to enter the room below; and  

 (b) at an angle between 0 and 70 degrees measured from the horizontal plane.  

This means that a roof light will include elaborately manufactured units through to simple 

sheets of glass or polycarbonate roof cladding. The allowed area will depend upon the 

performance of the roof light and the geometry of any light shaft. To keep the clause 

simple, the impacts of climate zones and roof light orientation have not been included. 
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Instead the provisions are based maximum areas of roof lights as a percentage of the floor 

area of the room or space the roof lights serve. 

The thermal performance of roof lights is expressed in terms of Total System U-Value and 

Total System SHGC. Refer to Chapter 2 for further information on these terms. 

Subclause J1.4(a) 

Subclause J1.4(a) applies to any roof light in the building envelope except those in a sole- 

occupancy unit of a Class 2 building or a Class 4 part of a building. This subclause 

requires that where roof lights are not required for compliance with Part F4, Table J1.4 

applies. Table J1.4 covers roof lights up to 5 percent of the floor area of the room or space 

they serve and are applied according to the shaft index of the roof light. This, in turn, is 

based on the size of the roof light opening and the length of the shaft. The steps required 

to determine a roof light shaft index are explained in Figure 8-5. 

Another point worth noting in Table J1.4 is that the calculation of floor area is based on the 

floor area of the space the roof lights serve. In multi storey buildings, this would relate only 

to the top storey immediately below the roof lights. Accordingly, the area of other floors is 

not taken into consideration. In situations where there is an atrium, the floor area at the 

bottom of the atrium would be used to determine the total floor area served by the roof 

light. 

Subclause J1.4(b) 

Subclause (b) specifies the maximum size and required performance of roof lights if they 

are the only means of satisfying Part F4. In these circumstances, the roof lights will need 

to achieve a more stringent Total System SHGC and Total System U-Value while being 

limited to an area up to 50% more than that required by subclause F4.6. 
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Figure 8-5 Determining roof light shaft index 

 

J1.5 Walls 

The construction of walls is a major contributing factor in the overall thermal performance 

of the building. J1.5 states the requirements for the opaque (or non-transparent) elements 

of the walls. Glazing and other transparent openings in the walls are addressed in Part J2, 

and is discussed in the next chapter of this Handbook. 

When considering the requirements in J1.5, it is important to appreciate that this provision 

applies to the walls of the building envelope, which can include internal walls as well as 

external walls. 

Subclause J1.5(a) 

This subclause addresses the external walls that are part of the envelope of the building. It 

states that these walls must satisfy one of the options in Table J1.5a. 

Subclause (a)(i) provides an exemption for opaque non-glazed openings in external walls, 

such as doors, garage roller shutters and the like. If the door has glazing, the glazed area 

will need to comply with Part J2. 
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Subclause (a)(iii) exempts earth retaining walls or earth-berms, except in climate zone 8. 

There are a number of options within Table J1.5a, depending on the climate zone in which 

the building is constructed. These options recognise that the negative impact of certain 

climatic conditions may be alleviated by the building design. A good example of this is 

shading which, by keeping the sun off the building walls, reduces the heat build-up in the 

structure. This in turn reduces the dependence on energy used in air-conditioning systems 

to maintain internal comfort levels. 

The options in Table J1.5a include combinations of: 

 Total R-Value; 

 Shading; 

 Solar absorptance of the outer surface; 

 Thermal mass for walls with surface density of not less than 220 kg/m2 of surface 

area. Surface density is the mass of a 1 m2 sample of the wall construction; and 

 Adjoining sources of thermal mass, including the mass of slab-on-ground floors and 

the mass of internal walls. 

There is also an option, in climate zones 1 to 7, to increase the glazing stringency to 

compensate for an external wall where the only space for insulation is provided by a 

furring channel. This requires the use of energy index Option B in Table J2.4a of the DtS 

Provisions for glazing. The arrangement was considered necessary as many commercial 

buildings depend on this form of external wall construction. 

Note that all criteria for a particular option in Table J1.5a must be satisfied if that option is 

to be used. 

Subclause J1.5(b) 

This subclause contains requirements for internal walls that are part of the envelope 

separating conditioned and non-conditioned spaces. The required Total R-Values in Table 

J1.5b provide two levels of insulation for each climate zone. The lower level can be used 

when the non-conditioned space is enclosed, mechanically ventilated to no more than a 

specified level and has complying glazing. Otherwise, the higher minimum Total R-Value 

applies. 

In simple terms, the energy transfer through internal envelope walls is considered to be 

less than for external walls because of the sheltering that the non-conditioned space 

provides. 
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The Note to Table J1.5b explains that when glazing and roof lights, as required by Part J2 

and subclause J1.4 respectively should be assessed as if the adjacent non-conditioned 

space is separate to the conditioned space. This note is included as non-conditioned 

spaces are generally excluded from the requirements of Section J. 

Design alert: When is a wall an internal wall? 

For the purposes of this subclause, an internal wall is a wall that is protected from the 

external elements by another wall, window or door. An external wall would be a wall open 

to the external environment, even though it may be within the roof line of the building. This 

is based on the idea that the wall is exposed to the external temperatures, sun and wind. 

Walls adjoining an open courtyard area within the roof line would be considered to be 

external while a wall of a supervisor’s office overlooking a factory floor would be internal. 

Refer to the defined term external wall in Chapter 2 for further guidance. 

Subclause J1.5(c) 

This subclause requires a thermal break similar to that required for roofs. It only applies if 

there is a single metal framing member that directly connects the wall cladding and the 

wall lining. This is shown in Figure 8-6 below where a thermal break is required in the first 

diagram where there is only one member connecting the cladding to the lining but not in 

the second diagram where there are two members, i.e. a column and a cross member. 

Figure 8-6 Thermal break 
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Subclause J1.5(d) 

This subclause provides a reference to Specification J1.5 which shows the R-Values of 

various components of wall construction and of complete walling systems. It is not 

necessary to use these thermal performance values in the specification in order to comply 

with the DtS Provisions. However, they offer a convenient, conservative, source of R-

Value information. Other verified sources include reputable institutes such as the 

Australian Institute of Air-conditioning, Refrigeration and Heating (AIRAH). 

Specification J1.5 – Wall construction 

This specification provides a visual or diagrammatical representation of common wall 

construction types and their associated thermal performance values, which are referenced 

in subclause J1.5(d). These values are detailed in Figure 2 of Specification J1.5. 

The R-Value for each item’s description are added together to arrive at the Total R-Value 

of the wall system. This value can then be compared to the Total R-Value required by the 

provisions. The following figure describes the component R-Values for a typical wall 

construction. 

Figure 8-7 Component R-Values for a typical wall 

 

Figure 2 of Specification J1.5 contains a number of notes to enable correct interpretation. 

Note 1 allows the R-Value of a material to be increased if it is thicker than specified in the 

figure. This recognises that the insulation performance will be proportional to thickness. 

This provision applies to the materials but not to air films, cavities or airspaces. 
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Note 5 of Figure 2 indicates that the wall construction R-Values are for external walls. This 

means that where the wall construction is for an internal wall forming part of the building 

envelope an additional R-Value of 0.08 can be added. This is an adjustment for changing 

the outdoor air film (R 0.04) to an internal air film (R 0.12). 

A glazed construction has been added to Figure 2 to indicate that these types of 

constructions, which are often referred to as ‘spandrels’ are considered under the fabric 

requirements of Part J1, not as glazing which is assessed in Part J2. This is because 

although these types of construction contain glass, overall their construction is opaque and 

therefore do not meet the definition of glazing. 

It is also worthwhile noting that the specification contains only the most common forms of 

construction. Total R-Values for other systems are available from reputable sources or can 

be determined from other combinations of the basic elements. 

J1.6 Floors 

The requirements for floors apply to all floors that are part of the building envelope. These 

include the floor above or below a plant room, a carpark or the like if it is part of the 

envelope. However, the requirements would not apply to the intermediate floors between 

conditioned spaces. 

Unlike the roof and wall requirements, the requirements for floors address heat flow for two 

directions; 

(a) Vertical direction – an overall minimum Total R-Value is required and in some 

instances under-slab insulation with a specific R-Value; and 

(b) Horizontal direction – perimeter insulation required with a specific R-Value. 

Subclause J1.6(a) 

This subclause establishes the requirements for all floors that are part of the envelope or 

which have an in-slab or in-screed heating or cooling system. 

The minimum Total R-Values for floors forming part of the envelope, other than a sole-

occupancy unit of a Class 2 building or a Class 4 part of a building are tabulated in Table 

J1.6 with different minimum values for four scenarios in each climate zone. The scenarios 

are- 

  for a slab-on-ground (with or without an in-slab or in-screed heating or cooling 

system); 

  a suspended floor without an in-slab or in-screed heating or cooling system; 

  a suspended floor with an in-slab or in-screed heating or cooling system; and 
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  all other situations. 

In the two suspended floor scenarios, the non-conditioned space must be enclosed. Figure 

8-8 describes these requirements in more detail. 

Figure 8-8 Floor insulation requirements 

 
 

J1.6 (a)(ii) requires insulation under and around the edge of a suspended floor containing 

an in-slab or in-screed heating or cooling system. For example the energy from a heated 

slab is distributed to all faces of the slab and not just to the surface within the building 

envelope. In a sense, the slab itself acts like a radiator. This means energy is lost from the 

underside of the slab and at the external edges. In order to control this heat loss, the slab 

must be insulated at the vertical edges and underneath. 
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Subclause J1.6(b) 

This subclause allows some trading between the floor and roof performance, in climate 

zones 1 to 6, by permitting less floor insulation provided sufficient extra insulation is added 

to the roof. The clause does not say that the floor and roof must be parts of the same 

storey but, to achieve the required performance, the roof area would need to match the 

floor area receiving the concession. 

Subclause J1.6(c) 

This subclause applies to all concrete slab-on-ground floors with an in-slab or in-screed 

heating or cooling system or any concrete slab-on-ground floor in climate zone 8. An in-

slab or in-screed heating or cooling system is considered to be a system where pipes or 

cables are encased within the concrete slab or screed for the purposes of providing 

artificial heating and/or cooling. An example of an in-slab and in-screed heating or cooling 

system is shown in Figure 8-9.  

Figure 8-9 Diagram of an in-slab and in-screed heating or cooling system  

 

J1.6(c)(ii) requires insulation to the vertical edge of the slab perimeter for any slab-on- 

ground floor in climate zone 8, whether or not the slab contains a heating or cooling 

system. 

Subclause J1.6(d) 

This subclause sets requirements for insulation required by subclause (c). Insulation for a 

slab-on-ground must be suitable for an external environment. In particular it must be water 

resistant and still achieve the required R-Value. This can be validated by manufacturer’s 

literature on test results. 

This subclause also addresses the installation of perimeter slab insulation. The most 

problematic area is where the slab is in direct contact with the portion of the ground that is 

subject to significant seasonal or daily temperature variations. Conduction between slab 
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and ground would increase the energy needed to keep the slab at the desired 

temperature. 

To reduce the extent of this problem, the insulation must extend from the adjacent finished 

ground level to a depth of 300 mm, or for the full depth of the vertical edge of the slab-on- 

ground if the slab edge is less than 300 mm. Refer to Figure 8-10 for further explanation. 

Figure 8-10 Depth of insulation 

 

Subclause J1.6(e) 

This subclause provides an exemption for an in-screed heating or cooling system used 

solely in bathrooms, amenity areas and the like, as these are typically small areas. 

Subclause J1.6(f) 

This subclause provides a reference to Specification J1.6 which shows typical R-Values of 

various components of floor construction and of complete floor systems. It is not necessary 

to use the specified thermal performance values in the specification in order to comply with 

the DtS Provisions. However, they offer a convenient, conservative, source of R-Value 

information. 

Specification J1.6 – Floor construction 

This specification provides a diagrammatic representation of common floor construction 

types and their associated thermal performance values. These values are detailed in 

Figure 2 of Specification J1.6. 
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The values in the right hand side column are added together to arrive at the Total R-Value 

of the floor system. Additional material can be added to the floor to increase the thermal 

performance.  
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9 Part J2 - Glazing 

Relevant terms used 

List of defined terms 

The following list of defined terms is used throughout this chapter, further explanation of 

these terms can be found in Chapter 2. 

 Annual energy consumption 

 Conditioned space 

 Envelope 

 Fabric 

 Glazing 

 Total System U-Value 

 Total System SHGC 

Relevant terminology to Part J2 

The following term is used throughout this Chapter. An explanation is provided to assist 

understanding of the requirements of Part J2. 

Façade area 

The façade area is based on the occupied floor façade and includes the glazing area and 

any part of the façade, typically a wall, which is exposed to a conditioned space (see 

Chapter 2 for the definition of "conditioned space"). Therefore, the façade area would not 

include parts of the wall forming a parapet or reveal, or parts of the wall that are not 

exposed to a conditioned space such as an unconditioned plant room or unconditioned 

interstitial floors in a laboratory or hospital. 

Introduction to Part J2 

Reminder: 

The requirements of Part J2 do not apply to the sole-occupancy units of a Class 2 building 

or Class 4 Part of a building. Refer to Chapter 7 for more information. 

One of the most important requirements in reducing the energy consumption of 

commercial buildings is the treatment of glazing and its interaction with artificial lighting. 

Both of these aspects influence the amount of energy the Heating Ventilation and Air-

Conditioning (HVAC) and lighting systems use. 
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The insulation of walls, floors and ceilings in multi-unit and high-rise commercial buildings 

are often much less important than in dwellings. While the roof, walls and exposed floors 

may influence only a small proportion of the building’s overall cooling or heating needs, 

glazing is likely to be the most important. 

Many factors contribute to heat loss or gain through glazing, including: 

 the location of the building (which affects climate zone and sun angles); 

 the total area of glazing; the types of glass and frame used (which determine their 

ability to conduct heat and transmit solar radiation); 

 the degree of exposure to the sun (which depends on the direction the glazing faces 

and the extent of any shading); and 

 the likelihood of the building requiring air-conditioning for long periods. 

 The NCC Volume One DtS Provisions consider two major thermodynamic effects 

on glazing, namely: 

 heat conduction through the glass and frame by virtue of temperature difference 

between inside and outside; and 

 solar radiation transmitted through the glazing system into the building (solar heat 

gain). 

NCC Volume One sets an allowance for glazing in terms of the facade area for each 

orientation that encloses a conditioned space and an index based on the climate zone and 

glazing application. There are four different applications: 

 A Class 3 building; 

 A Class 9c building; 

 Display glazing in a shop or showroom; and 

 All other applications such as Class 5, 7, 8, 9a, 9b buildings and Class 6 

restaurants and cafes. 

There is a method based on an equation. The equation assesses the impact of the glazing 

on the calculated amount of energy that the air-conditioning will use over the course of a 

typical year. 

The calculations in Part J2 can be done long hand or be automated using a spreadsheet 

calculator. Refer to the ABCB Glazing Calculator in this Chapter for more information. 

Other aids have also been developed by industry. 
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The importance of glazing 

The importance of glazing in a building’s envelope 

All elements of a building’s envelope present opportunities for energy savings. However, in 

high-rise buildings there is not the same scope for reducing energy flow through roofs and 

floors as for houses because there is less roof and floor area exposed to the outside 

environment.  

The energy efficiency requirements emphasise the importance of maintaining the thermal 

performance of the envelope. Engineering systems may be replaced many times over a 

building’s life but fundamental fabric requirements such as wall insulation, glazing size and 

performance, shading, orientation and air tightness generally remain for the life of the 

building.  

For energy flow through the envelope, glazing is often the greatest path of heat transfer 

and, possibly, of infiltration, making it a critical element in achieving energy efficiency. 

The importance of glazing generally 

Some glazing systems commonly used in Australia can have thermal insulation qualities 

that are poor compared to other parts of the building fabric. Some elements of the building 

envelope are heavily insulated (such as walls, floors and roofs), against heat loss or gain. 

However much of the heat can pass through the glazing unless orientation, shading 

devices and glazing performance (glass + frame) are managed appropriately. 

In summer, sunlight radiates through the glazing, bringing unwanted heat into the interior. 

However, in winter, solar heat gains through the glazing can contribute effectively to the 

energy efficiency of a building where heating is desired. This is less important in non-

residential commercial buildings where heat loads from lighting, appliances, equipment 

and people can be high enough to require little or no additional heating in most climates. 

The provisions contain requirements for the thermal performance of glazing (glass + 

frame) depending on the glazing area, its orientation and the extent of any shading. This 

attempts to limit unwanted heat gain into the building in hot weather without unduly 

restricting the potential for solar heat gains in winter. 

Glazing – the main opportunity to improve energy efficiency 

Poorly designed glazing can become the main thoroughfare for unwanted heat gain or 

heat loss. However, with the correct design, glazed windows and doors may provide an 

opportunity to achieve greater energy efficiencies within the building by- 

 maximising solar heat gains in cooler seasons, lessening the need for heating; 
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 minimising unwanted heat gains in hotter seasons, lessening the need for cooling; 

and 

 providing natural light which can reduce the use of heat-producing artificial lighting 

in the building during daylight hours. 

Design alert: 

One of the main considerations in the design of mechanical equipment for a building is the 

heating or cooling load resulting from the glazing. Correctly designed and installed glazing 

may reduce the size and operating load of the mechanical equipment needed to air-

condition a building. 

If used carelessly glazing elements risk becoming a major weakness in the insulated 

building envelope. The requirements in NCC Volume One Part J2 are intended to keep 

unwanted energy flows through the glazing within limits that are considered reasonable for 

each climate zone. In some building types in some locations, greater energy efficiency can 

be achieved by also making use of desirable solar heat gains in colder periods. 

The importance of orientation to glazing energy efficiency 

A comparison between Figure 9-1 and Figure 9-2 illustrates how the orientation of the 

glazing can receive beneficial winter sun but not unwanted summer sun. 

Figure 9-1 shows the relative size of the total solar gains from eight different orientation 

sectors through unshaded glazing in Brisbane during the three months from December to 

February. The centrelines of the main sectors (North, South, East and West) are marked 

by solid lines. The sectors in between align to North East, South East, South West and 

North West. The length of each sector shows the relative amount of solar heat gain 

received from that direction. 

It is obvious that glazing facing the North or South sectors receives the least solar gain 

and much less than glazing facing the East and West sectors. (In fact, North or South 

facing glazing receives just half of the summertime gains of East and West facing glazing). 

Gains from any of the intermediate sectors are about equal to each other and closer in 

size to the East and West gains than they are to the North and South. Although the 

diagram illustrates the situation in Brisbane, the pattern is broadly similar in most other 

Australian locations. It suggests that the North and South orientation sectors are 

particularly favourable for summer conditions. 
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Figure 9-1 Relative solar gains from eight orientations during summer in Brisbane 

 

Figure 9-2 Relative solar gains from eight orientations during winter in Brisbane 
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Figure 9-2 is the wintertime version of Figure 9-1, showing the relative size of total solar 

gains from the same eight orientation sectors in Brisbane during the three months from 

June to August. It is drawn at the same scale as the summertime diagram so that the size 

of the sectors on both diagrams can be compared directly. 

What might be unexpected is that the North sector is the largest source of solar gain 

during winter and the East and West sectors provide gains that are less than half of those 

available from the North. This is a complete reversal of the summertime situation. 

Solar gains from the intermediate North East and North West sectors again fall 

somewhere in-between the two. The remaining sectors (South East, South and South 

West) provide negligible heat gains during the months when they are most desirable. 

Combining the summer and winter outcomes shows that the East and West sectors 

provide the highest level of unwanted summertime heat gains but less than half of this 

during winter when solar gains might be beneficial. The South sector provides the lowest 

summertime heat gains but virtually no useful heat gains in winter. 

By contrast, the North sector has the same advantage during summer as the South sector 

but is the best source of heat gains during the winter months. This combination identifies 

the North orientation sector as uniquely favourable for avoiding heat gains when they are 

not wanted and being able to make use of them when they can be most beneficial. 

The North East and North West sectors provide comparatively high levels of solar gains all 

year round, whether or not they are welcome. The South East and South West sectors 

have the disadvantage of high summertime heat gains with minimal compensating benefit 

in winter. 

Orientation however is not directly important for conductance. Whether glazing faces 

North, South, East or West, the same amount of heat loss is calculated to occur because 

the loss depends on the air temperature inside the building compared to the air 

temperature outside, which is assumed to be similar in all directions. Good orientation 

however, can compensate for heat lost through conduction by providing offsetting solar 

gains. 

The effect of sun angles on glazing energy efficiency 

The winter sun appears lower on the horizon at any time of day than the summer sun at 

the same time. Between the lowest winter position and the highest summer position there 

is a difference of about 47°. For unshaded glazing, the angle of the sun’s rays onto the 

glass will affect the amount of solar heat gain transmitted through the glass. The sharper 

the angle (closer to 90° from the horizontal), the greater the reflectance from the surface of 

the glass, which results in less solar heat gain. This is most effective in summer as the sun 
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is higher in the sky and thus the angle is sharper, whilst the winter sun is lower in the sky 

and the angle is more direct. The effect of this and the differing hours of sunshine between 

the seasons is reflected in the previous diagrams Figure 9-1 and Figure 9-2, which 

illustrate results for unshaded glazing. 

Another important benefit of the changing sun angles is that it is possible to provide 

shading devices that protect glazing from unwanted summer sun while allowing the lower 

winter sun to shine directly into the windows providing heat gains when they may be 

welcome. 

Scope of Part J2 

J2.1 is the Application of Part and it states that the glazing provisions apply to elements 

forming the envelope of a building. However Part J2 does not apply to a sole-occupancy 

unit of a Class 2 building or a Class 4 part of a building. Sole-occupancy units are 

considered under Part J0. 

There is a further exemption from the glazing provisions for Class 8 electricity network 

substations through the defined term air-conditioning. 

Intent of Part J2 

The intent of Part J2 is to reduce the air-conditioning energy consumption attributable to 

glazing. 

Heat energy enters or leaves a room through glazing principally by conduction, radiation 

and air infiltration. Infiltration is covered in the next chapter as part of the sealing 

requirements of Part J3, whilst conduction and solar radiation are addressed in this Part. 

Conduction through glazing occurs when there is a temperature difference between the 

inside and the outside of the glazing. Refer to Figure 9-3. If it is cold outside and warm 

inside a building, the warmth inside will tend to travel through the glazing to the outside. 

Alternatively, if it is cool inside and warm outside, the warmth from the outside will tend to 

travel through the glazing to the inside. Conduction through both glass and frame must be 

considered. 
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Figure 9-3 Conduction through glazing 

 

Solar radiation passes through glazing principally as direct beams of sunlight. Refer to 

Figure 9-4. This figure describes how short wave radiation passes through glass. The 

frame also absorbs and re-radiates heat inwards and outwards. Heat is absorbed by 

interior surfaces and re-radiated and this re-radiated long wave radiation is trapped inside 

the glazing. 

However solar radiation also includes significant components of diffuse (or scattered) 

radiation and reflected radiation. Shading projections can reduce direct solar radiation but 

are less effective against diffuse and reflected radiation. 

The intensity of solar radiation from different directions varies throughout the year 

depending on the location of the building. The effect of shading projections also varies. 

Figure 9-4 Radiant heat gain through glazing 
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Objective and Performance Requirements 

The relevant part of the Performance Requirement JP1: 

JP1 

A building, including its services, must have, to the degree necessary, features that 

facilitate the efficient use of energy appropriate to … 

(e) Solar radiation being: 

 (i) utilized for heating; and 

 (ii) controlled to minimize energy for cooling; and … 

This Performance Requirement and associated DtS Provisions of Part J2 recognise that 

the design of the building envelope and fabric is a major factor in preventing heat loss in 

winter and heat gain in summer or throughout the year in the hotter climates. The main 

contributors to heat loss or gain through the envelope are usually the windows or other 

openings containing glazing. 

Commercial buildings generally have lighting levels, occupancy levels and heat producing 

equipment that create a high internal heat load. The heat load, in part, offsets any heating 

requirements so the reduction of solar gains is the major priority. In these cases, the 

emphasis is on reducing the cooling load on the air-conditioning plant which is already 

running for long periods of the year. 

This Chapter provides a detailed analysis of key clauses in Part J2, glazing. It discusses 

important points that should be considered when designing or assessing a building for 

compliance with the NCC Volume One DtS Provisions. 

J2.1 Application of Part 

Similar to J1.1, this requirement ensures that the DtS Provisions of Part J2 apply to 

elements forming the envelope of all buildings, except for the sole-occupancy units of a 

Class 2 building and a Class 4 part of buildings. These are considered in Part J0. This 

clause captures all commercial buildings that are likely to have air-conditioning at some 

time during the life of the building, though the relationship between the defined terms 

envelope and conditioned space. 

J2.4 Glazing 

The glazing requirements are based on an annual dynamic simulation of energy 

consumption. They are intended for buildings which use air-conditioning and have a high 

day time use. They focus on controlling the annual air-conditioning energy consumption, 

rather than reducing the impact of seasonal peak heating and cooling loads. 
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The calculation lends itself to being expressed in a spreadsheet (as used for the ABCB 

Glazing Calculator) or some other automated approach. It has a single formula that covers 

the total (aggregate) air-conditioning energy consumption attributable to the glazing for the 

full year, although there are separate heating and cooling components which can be 

recognised within the formula. The formula must be applied separately for each façade on 

each storey of the building. 

Since the relationships between aggregate glazing performance and annual energy 

consumption are approximately linear, they are expressed arithmetically with a series of 

constants. 

The requirements are separated into four main clauses, namely sub-clauses (a), (b), (c) 

and (d).  

Subclause (a) requires a separate assessment of the external glazing facing each 

orientation and in each storey. Internal and external glazing is assessed separately. 

Subclause (b) sets the individual allowance for each façade. This is calculated by 

multiplying the façade area by the energy index in Table J2.4. This is referred to as Step 1 

and will be described in greater detail  later in the chapter. This subclause also sets the 

overall compliance criterion for the glazing, referred to as Step 3 and this will be discussed 

in greater detail later in the chapter. 

Subclause (c) outlines the formula that must be used to calculate the aggregate air-

conditioning energy value of the proposed design. It must be calculated separately for the 

glazing facing each orientation and for each storey. This is referred to as Step 2 and will 

be described in greater detail later in the chapter. 

Subclause (d) states that where the air-conditioning energy value of a glazing element is 

calculated to be negative, it must be taken as zero. It also outlines the criteria to be used 

for calculating the aggregate air-conditioning value for glazing in the internal fabric. 

Step 1 Calculate the allowance 

The allowance is calculated by multiplying the façade area in a particular storey and 

orientation by the applicable energy index option from Table J2.4a.  

This calculation for the allowance can be simply expressed by the following formula: 

Glazing allowance=Facade Area ×Energy Index 

The energy index options in Table J2.4a vary with the level of insulation in the opaque 

portions of the façade. The note to Table J2.4a outlines that energy index Option A applies 

to all glazing other than where compliance with Option B is required by Table J1.5a. 
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Option B essentially allows trading of wall thermal performance for improved glazing 

performance. Refer to Chapter 7 for more information on Option B of Table J1.5a. The 

energy index is also based on climate zone and building type. 

Now that the glazing allowance has been calculated for each storey and orientation, the 

proposed glazing design can be assessed by calculating the aggregate air-conditioning 

energy value. 

Step 2 Calculate the design’s aggregate air-conditioning energy value 

To calculate the design’s aggregate air-conditioning energy value the formula in subclause 

(c) must be used. The formula requires inputs for glazing area, glazing performance, 

orientation and shading. 

The formula is as follows: 

 

In some instances the air-conditioning energy value of an element will be a negative 

number. This happens because of the linear equation relationship and the selection of a 

Total System SHGC and/or Total System U-Value that is outside the range of the 

equation. As the energy use for cooling or heating from a glazing element is never less 

than zero, the air-conditioning energy value for the element is to be taken as zero. 

The formula must be applied separately for the glazing in each façade on each storey of a 

building. The values for the formula described above are described in greater detail below. 

The calculations can be simplified by the use of the ABCB Glazing Calculator as the 

calculator can accommodate multiple façades on any one storey. Where glazing is 
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identical on several storeys, the same calculation may be used for these storeys. The 

ABCB Glazing Calculator is described in greater detail later in this chapter. 

Area of each glazing element (A1,2 etc.) 

The area of each glazing element includes the area of the glass and the frame. This 

information can usually be obtained from the project’s glazing schedule. Refer to the 

definition of glazing in Chapter 2 Definition of terms for more information. 

Total System SGHC (SHGC1, 2 etc..) and Total System U-Value (U1, 2 etc.) 

The Total System Solar Heat Gain Coefficient (SHGC) (SHGC1, 2 etc.) is the fraction of 

incident irradiance on glazing that adds heat to a building’s space, and the Total System 

U-Value (U1, 2, etc.) means the thermal transmittance of the composite element allowing for 

the effect of any airspaces and associated surface resistances.  

These values for each glazing element can be obtained from the glazing manufacturer and 

describe the thermal performance of the glazing (glass + frame). The measurement of the 

Total System U-Value and Total System SHGC is specified in the Technical Protocols and 

Procedures Manual for Energy Rating of Fenestration Products of the Australian 

Fenestration Rating Council (AFRC). 

Various assessors using AFRC procedures might refer to their published performance 

values by slightly different terms (including "U-factor" or "Uw" for Total System U-Value or 

"SHGC" for Total System SHGC). Such values can be used under J2.4 provided they 

measure combined glass and frame performance according to AFRC requirements. 

Total System U-Values and Total System SHGCs are shown for some simple types of 

residential glazing elements in a table in the Guide to Volume One. The values gives worst 

case assessments of glazing elements, which can be improved by obtaining custom 

product assessments from suppliers, manufacturers, industry associations (including their 

online resources) and from competent assessors. Custom assessments consider glazing 

element components in more detail and return the highest levels of assessed performance 

for a given type of glazing element. 

Design alert: What happens if non-standard windows and one-off architectural 

windows and glazed doors are used?  

The Total System U-Value and Total System SHGC for the glazing system can still be 

obtained from the manufacturer or supplier who will have completed a generic or custom 

rating for that particular system. 
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There are a range of frames and glass types with different thermal characteristics that can 

have a significant effect on the performance of the glazing system. The basic types of 

frame materials include standard aluminium, thermally broken aluminium, timber and 

UPVC. Typical glass types include clear, tinted, coated, and double glazed (two panes of 

glass separated by an air-gap) The type of frame, the details of its geometry and the 

fraction it makes up of the glazing element area as well as the type of glass used, all affect 

the overall glazing elements thermal performance. 

Energy constants (CA, CB & CC) 

Energy constants depend upon the direction that the glazing is facing. This direction can 

be determined for each glazing element using Figure J2.3 in Part J2 of NCC Volume One, 

which recognises 8 orientations; North, North East, East, South East, South, South West, 

West and North West. Figure J2.3 is reproduced below in Figure 9-5 of this document. 

The figure shows the extent of the sectors with their boundaries labelled as angles 

measured clockwise from North. Curved arrows define where each sector begins and 

ends. The dot at the tail of each arrow shows that the sector starts just beyond the nearest 

marked angle. The head of each arrow falls on the angle that marks the clockwise limit of 

the sector. 



Handbook: NCC Volume One Energy Efficiency Provisions 2018   

 

 Australian Building Codes Board Page 112 

Figure 9-5 Orientation sectors 

 

Shading multipliers (SH1, 2, etc.) and (SC1, 2, etc.) 

The shading multipliers depend upon the amount of shading provided, which varies, for a 

given shading projection, with the direction that the glazing is facing. These values are 

determined for external glazing using Figure J2.4 and Tables J2.4c and J2.4d and require 

the values which are described in greater detail later in the Chapter. For glazing in the 

internal fabric, Table J2.4e is used. 

Shading in summer is generally beneficial and can limit unwanted solar heat gains. 

Shading design can also permit solar heat to enter the building during winter when sun 

angles are lower but the benefits depend on the location of the building and the internal 

heat loads that normally occur when it is occupied. The P/H ratio must be determined for 

external glazing and use Tables J2.4c and J2.4d. 
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P - Projection 

P is the horizontal projection of the shading projection from the face of the glazing. The 

projection is measured from the external face of the window glass to the shadow-casting 

edge of the projection. This may include the guttering on any eaves if it is mounted no 

higher on the fascia than its own width.  

H - Height 

H is the height of the shadow-casting edge of the projection above the base of the glazing 

element. H may be larger than the height of the glazing element and the difference 

between the two is referred to as G. See Figure 9-6. 

Tables J2.4c and J2.4d include a range of values for G with an upper limit of 1800 mm. 

When G is 1800 mm or more in climate zones 4 to 8, the shading multiplier is taken as 1.0, 

which is the same shading multiplier as unshaded glazing. This information is located in 

Note 1 of Tables J2.4c and J2.4d. 

Figure 9-6 Method of measuring P and H 

 

There are a range of options for shading but they fall into two groups, namely: 

 an external permanent projection; or 

 an external shading device. 
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Either can be used for determining P/H. 

Subclause J2.5(a) specifies that permanent projections include a verandah, balcony, fixed 

canopy, eaves or a shading hood. 

A key requirement for a permanent projection is that it must extend horizontally on both 

sides of the (glazed) opening the same distance as the projection distance P or have 

equivalent shading provided by a reveal or the like. 

Design alert: What is a reveal? 

This is a surface formed when a window is recessed into the building face. The depth of a 

reveal can be increased (for shading purposes) by a vertical fin projecting from the building 

face. A reveal that extends for the full height of the opening and projects as far as the 

shading projection above would be considered to provide equivalent shading. 

The second option for shading under clause J2.5 is in subclause (b) which specifies 

requirements for shading devices such as shutters or blinds or screens fitted with blades, 

battens or slats. Among other options, shutters can be side swing shutters that open or 

close across a window or roller shutters that can completely cover the glass. 

To meet the requirements of J2.5(b) a shading device: 

 must be capable of restricting at least 80% of the summer solar radiation (this may be 

measured cumulatively over the three month period December to February for a fixed 

device, where the shading effect varies at different times, or be a constant 80% 

opacity for devices that shade by fully covering the glazing); and 

 if adjustable, must be operated automatically in response to the solar radiation level. 

Step 3 Compliance criterion 

Subclause J2.4(b) sets the overall compliance criterion for the glazing, and states that the 

aggregate air-conditioning energy value attributable to the glazing, which was determined 

in Step 2 above, must not exceed the allowance obtained by multiplying the façade area 

that is exposed to the conditioned space for the orientation by the energy index from Table 

J2.4a. This was referred to as Step 1 earlier.  

The criterion can be expressed simply as: 

𝐷𝑒𝑠𝑖𝑔𝑛 (𝑆𝑡𝑒𝑝 2 )  ≤  𝐴𝑙𝑙𝑜𝑤𝑎𝑛𝑐𝑒 (𝑆𝑡𝑒𝑝 1) 
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Glazing in the internal fabric 

Up to now, the explanations of the glazing requirements have described glazing in the 

external fabric. Glazing in the internal fabric is glazing that separates a conditioned space 

from a non-conditioned space, i.e. glazing located in the envelope of the building.  

Subclause J2.4(a) states that glazing in the external fabric for each orientation and storey 

must be assessed separately to glazing in the internal fabric and the same formula steps 

are used to determine compliance. Additionally the energy constants used for internal 

glazing must be for the south orientation sector regardless of which orientation the glazing 

in the internal fabric faces. This provides for maximum shading as would be expected for 

glazing in the internal fabric. The shading multipliers to be used are located in Table J2.4e 

of NCC Volume One.  

The following figure shows an example of glazing in the internal fabric. 

Figure 9-7 Glazing in the internal fabric 

 

The ABCB Glazing Calculator can be used to demonstrate compliance with the glazing 

requirements for glazing in the internal fabric. The Glazing Calculator is discussed in the 

next section. 
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The Glazing Calculator 

The ABCB has developed a glazing calculator for NCC users to assist with demonstrating 

compliance with the NCC glazing provisions. Practitioners may undertake to develop their 

own but may need to demonstrate compliance with the NCC clauses, formulae and tables. 

Figure 9-8 shows a screen shot of the ABCB calculator. 

Figure 9-8 Screenshot of ABCB Glazing Calculator 

 

There is also a short YouTube clip describing the ABCB Glazing Calculator for NCC 

Volume One available from the ABCB website. 

The following is a description of key cells in the Glazing Calculator to explain its use. 

Additional advice can be found in the Help Screen of the Calculator. 

Building parameters 

 Building Name/Description – is used to identify the building or parts of the building that 

are being assessed by this spreadsheet- for example the street address. 

 Glazing application - there are different allowances for 

 Glazing in a Class 3 building 

 Glazing in a Class 9c building 

 Display glazing in a shop or showroom 

http://www.abcb.gov.au/
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 Glazing in all other applications 

 Climate zone – This cell requires the input of the proposed building’s climate zone; 

which will be dependent upon the buildings location. Refer to Chapter 2 for more 

information on the NCC climate zones. 

 Storey – Each storey of the building must be assessed using a different calculator 

sheet. Although where storey’s are identical, the same sheet may be used.  

 Façade area - Measure the area (including any glazing elements) of each façade 

facing a particular orientation sector. Measure façades that must use energy index 

Option B separately from Option A facades. Refer to Chapter 8 for an explanation of 

when Option B applies. Input the areas in the appropriate orientation sector columns 

and in the applicable energy index option rows.  

Note that you do not need to input the “m2”. This will automatically be done after you 

have entered the numbers. 

Glazing element details 

 ID - The calculator can display up to 80 rows. Not all of the rows will be visible unless 

you change the number of rows displayed using the input immediately above the 

glazing elements table. Each row is numbered by default (from 1 to 40). You can use 

these numbers or any preferred code to identify each glazing element. Most 

architectural drawings have nominated window numbers which can be used in this 

column or in the adjoining “Description” column. 

 Description - Input any desired description of the glazing element (e.g. room, size 

code, etc.). This is an optional input for the convenience of the user and the assessor. 

 Facing sector - This is the orientation sector on Figure J2.3 that the glazing element 

faces. The sector for each element should be input to the column for the energy index 

option (A or B) which is applicable to the façade. Where an energy index option has 

not been used, the corresponding sector column will be “greyed” out, indicating that it 

is “inactive”. In an “active” sector column, only the sectors for which facade areas have 

already been given (in the facade areas table) will appear in the drop down list which 

is available in each cell. Select the applicable orientation sector for each glazing 

element. 

 Height, width, area - Rectangular glazing elements can be described by height and 

width. These are the outside frame dimensions. If height and width details are entered, 

it is not necessary to input the area. If the glazing element is a non-rectangular shape, 

or identifies several identical elements are being grouped as one, the area can be 

manually calculated and input into the area cell. For glazing elements with shading 

projections, it will still be necessary to input the height for the calculator to determine 

the shading effect. Note that height is not needed when a shading device is used. 
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Glazing performance 

 Total System U-Value (AFRC) – This is the performance of the glazing (frame + glass) 

in terms of conduction. Refer to Chapter 2 for more information.  

 Total System SHGC (AFRC) – This is the performance of the glazing (frame + glass) 

in terms of its ability to transmit solar gain.  

Shading (P/H or device) 

 P – This is the horizontal distance (in metres) from the glass face to the shadow 

casting edge of any shading projection in accordance with clause J2.5. If a shading 

device that complies with J2.5(b) is used, input the word “device” in the cell (and leave 

the corresponding H cell blank). If there is no shading at all, leave the P and H cells 

blank. 

 H – This is the vertical distance from the base of the glazing element to the same 

shadow casting edge used to measure P. 

Calculation data 

There is no user access to these cells, which show the values being used to calculate the 

annual energy consumption impact of each glazing element. 

 P/H - This is automatically calculated from the values of P and H previously given.  

There are two important points to note: P/H values greater than 2 will receive the same 

shading credit as a value of 2 since this is the limit of the shading multiplier tables (any 

such values will be highlighted in red bold font.). Where the shading edge is more than 

1.8 m above the head of the glazing, no credit is given for the projection, in 

accordance with note 1 below Tables J2.4c and J2.4d. (See note below for “G” 

column.) 

 G – This is the vertical distance from the head of the glazing element to the shadow 

casting edge of any shading projection (as illustrated on Figure J2.4). The calculator 

automatically determines the value by comparing the inputs for the glazing element 

height and for H. Values greater than 1.8 m attract no shading credit and will be shown 

in red bold italics font. 

 Heating shading multiplier (SH) - This is taken from Table J2.4c for the appropriate 

climate zone and is automatically generated by the previous input data for “Facing 

sector” and the value calculated for P/H. Where the P/H value falls between those 

shown in the table, the heating shading multiplier is automatically interpolated. 

 Cooling shading multiplier (SC) - This is taken from Table J2.4d for the appropriate 

climate zone and is automatically generated by the previous input data for “Facing 

sector” and the value calculated for P/H.  Where the P/H value falls between those 

shown in the table, the cooling shading multiplier is automatically interpolated. 
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 Area used - This is either the glazing element height multiplied by its width or any area 

given in the area input column, whichever is the larger value. 

Calculated outcomes 

 Calculated outcomes are not displayed until any input issues have been resolved. 

These issues will be highlighted by formatting or advisory messages. 

 Element share of % of allowance used – Aggregate outcomes are expressed row by 

row, using colour highlighting and text messages. Outcomes for façades with 

complying glazing will be coloured green. Failures will be indicated in red.  

The text messages show two percentage figures separated by “of”. The first figure is 

the percentage that the individual glazing element contributes to the aggregate 

outcome for all glazing elements associated with a particular façade. This first 

percentage allows users quickly to identify which glazing elements are having the 

greatest impact on the aggregate result for the particular façade. 

The second percentage shows how the aggregate performance compares to the 

allowance for that facade. This value will be 100% or less for complying facades.  

When it is less than 100%, users can readily see how much “headroom” exists in the 

glazing design for that façade. When the second percentage is more than 100%, it 

shows the extent of “overrun”. By looking at both percentages, users can identify how 

far aggregate results need to be improved and which elements are most influencing 

the result. 

 Compliance indicator – The box below the calculated outcomes in the glazing 

elements table indicates whether the proposed glazing design meets the requirements 

of clauses J2.4 and J2.5 for all façades assessed, provided inputs to the calculator are 

in accordance with those requirements. The calculator attempts to highlight 

improbable inputs but cannot validate every input. Subject to those qualifications, a 

tick means compliance has been achieved and a cross means compliance with the 

glazing requirements has not been achieved. 

If the overall design does not comply, some of the design parameters will need to be 

changed with the aid of the information provided in the “element share of % of 

allowance used” column. 
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Example: 

 

Consider a Class 5 building with air-conditioning that is located in NCC climate zone 5 and 

has a length of 15m and a width of 15m. The building has only one storey and its height is 

2.7m. The performance of the glazing elements used is Total System SHGC = 0.83 and 

Total System U-Value = 7.9 W/m.K. This example considers the North orientation only. 

Step 1: Calculate the allowance 

The allowance is calculated by multiplying the façade area for a particular storey and 

orientation by the applicable energy index option from Table J2.4a.  

The selection of the correct Energy Index Option Value from Table J2.4a requires the 

building class, climate zone and the construction type used in Table J1.5a. Since the only 

space provided in the wall construction for this example is from a furring channel, Energy 

Index Option B is chosen for climate zone 5 and building class 5. 

 𝐸𝑛𝑒𝑟𝑔𝑦 𝐼𝑛𝑑𝑒𝑥 =  0.145 

 𝐹𝑎ç𝑎𝑑𝑒 𝑎𝑟𝑒𝑎 =  15𝑚 𝑥 2.7𝑚  

=  40.5𝑚2 

The calculation for the allowance is simply expressed in the following formula: 

𝐺𝑙𝑎𝑧𝑖𝑛𝑔 𝑎𝑙𝑙𝑜𝑤𝑎𝑛𝑐𝑒 = 𝐹𝑎𝑐𝑎𝑑𝑒 𝐴𝑟𝑒𝑎 × 𝐸𝑛𝑒𝑟𝑔𝑦 𝐼𝑛𝑑𝑒𝑥 

= 40.5 × 0.145 
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= 5.87 

Therefore the allowance of the aggregate air-conditioning energy value for each façade of 

each storey is 5.87. 

Step 2: Calculate the aggregate air-conditioning energy value for each glazing element in 

the northern façade. 

The formula is: 

𝐴1[𝑆𝐻𝐺𝐶1 (𝐶𝐴 × 𝑆𝐻1 + 𝐶𝐵 × 𝑆𝐶1 ) + 𝐶𝐶 × 𝑈1] 

The values for this example are: 

A1 = 2 m2 

SHGC1 = 0.83 

U1 = 7.9  

P = 450 mm 

H = 1300 mm (shading projection is 300mm above the height of the glazing element) 

G = 300 mm 

P/H = 0.35 

CA = -0.06 from Table J2.4b 

CB = 1.46 from Table J2.4b 

CC = -0.02 from Table J2.4b 

SH1 = 0.975 from Table J2.4c and interpolation was used 

SC1 = 0.81 from Table J2.4c and interpolation was used 

Note: Since all three north facing windows have the same dimensions and shading, the 

aggregate air-conditioning values will calculated by multiplying the single glazing element 

value by 3. 

Inputting these values into the formula gives 

𝐴1[𝑆𝐻𝐺𝐶1 (𝐶𝐴 × 𝑆𝐻1 + 𝐶𝐵 × 𝑆𝐶1 ) + 𝐶𝐶 × 𝑈1] 
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= 2 [0.83 x (-0.06 x 0.975 + 1.46 x 0.81) + -0.02 x 7.9] 

= 2 [0.83 x (-0.0585 + 1.1826) + - 0.158] 

= 2 [0.83 x (1.124) + - 0.158] 

= 2 [0.933 + - 0.158] 

=1.55 

Since there are 3 equal glazing elements on the north façade, the aggregate air-

conditioning energy value = 4.64 

Step 3: Compliance criteria 

The compliance criteria is as follows 

𝐷𝑒𝑠𝑖𝑔𝑛 (𝑆𝑡𝑒𝑝 2 )  ≤  𝐴𝑙𝑙𝑜𝑤𝑎𝑛𝑐𝑒 (𝑆𝑡𝑒𝑝 1) 

4.64 ≤  5.87  

Since 4.64 is less than 5.87 the northern façade’s glazing complies with the glazing 

requirements of J2.4. To determine the building’s compliance with Part J2 these 

calculations should be repeated for the glazing on all other orientations. 

Where there are large numbers of different glazing elements, the ABCB Glazing Calculator 

can provide a quicker way to undertake the calculations. 

Figure 9-9 is the calculator screen shot of the example above. 
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Figure 9-9 Screenshot of glazing example 

 

Glazing strategies 

The following information provides techniques that may assist in meeting the glazing 

requirements of Part J2. The techniques are based on a number of factors including; 

 climate zone 

 orientation of the glazing 

 shading 

 performance of glazing (Total System U-Value and Total System SHGC) 

 They also provide an indication of the dominant glazing factor for each orientation 

sector in each climate zone. 

In general the strategies for the warmer climates, climate zones 1, 2 and 3, are based on 

limiting solar heat gain and providing shading to mostly all orientations. Whereas for mixed 

climates, such as climate zones 4 and 5 generally a lower solar heat gain to the northern 

orientations and a lower conduction value to the southern orientations is important. For the 

colder climates, climate zones 6, 7 and 8, generally limiting conduction though the glazing, 

whilst allowing solar gains to be received during winter, is important to achieving 

compliance with the glazing requirements of Part J2. 
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Strategies for climate zones 1 to 4 

Strategies for the climate zones, 1 to 4, are generally based on limiting solar heat gain and 

are shown in the figure below. 

Figure 9-10 Strategies climate zones 1 to 4 

 

Notes to Figure 9-10:  

(a) The larger sector in the diagrams indicates the northerly direction. 

(b)  “U” means conduction dominant and “-“: means balanced 

(c) If neither “U” nor “-” is indicated, the Total System SHGC and/or shading are dominant. 

The figure for climate zone 1 above indicates that a low Total System U-Value and low 

Total System SHGC and/or shading is beneficial for all orientations.  
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Strategies for climate zones 5 to 8 

Strategies for climate zones 5 to 8 are shown in the figure below. 

Figure 9-11 Strategies for climate zones 5 to 8 

 

 

Notes to Figure 9-11:  

(a) The larger sector in the diagrams indicates the northerly direction. 

(b)  “U” means conduction dominant and “-“: means balanced 

(c) If neither “U” nor “-” is indicated, the Total System SHGC and/or shading are dominant. 

For climate zone 8 the ‘U’ indicates that the Total System U-Value is the dominant factor 

for all orientations and should be a low value. This makes sense when considering that 

heat loss from the building or conduction should be limited in an alpine climate. For the 
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NW, N, NE and E orientations there should be limited shading to allow solar gains through 

the glazing during winter. In these instances, too much shading could be a limiting factor in 

achieving glazing compliance.  

Similarly for the W, SW, S and SE orientations less shading would also be beneficial as 

some solar gains are received from these orientations, reducing the need for artificial 

heating.  
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10 Part J3 – Building Sealing 

Relevant terms used 

List of defined terms 

The following list of defined terms is used throughout this chapter, further explanation of 

these terms can be found in Chapter 2. 

 Air-conditioning 

 Climate zone 

 Conditioned space 

 Fabric 

 Floor area 

 Habitable room 

 Roof light 

 Self-closing 

Relevant terminology 

Evaporative cooler 

An evaporative cooler is an air-conditioning system that utilises the evaporation or water to 

cool air. Refer to the figure below for an example of a roof mounted evaporative cooler.  

Figure 10-1 Evaporative cooler (source - AIRAH) 
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Introduction to Part J3 

The building sealing DtS Provisions of Part J3 have been developed to control unwanted 

air leakage into and out of the building envelope. 

As with all other aspects of the NCC DtS Provisions, each element within Section J of 

NCC Volume One is designed to work as a system to ensure the building achieves the 

desired level of energy efficiency. Building sealing is an integral part of this system and the 

control of air leakage will have a major impact on the thermal performance of the building, 

in particular, the capacity to reduce the energy required for artificial heating, cooling and 

humidity control. 

The building sealing provisions have changed little since first introduced into Volume One 

in 2005, other than to extend their application to other building classifications and to 

include a provision to seal evaporative coolers. 

However, an issue that does become increasingly important with high-rise buildings is air 

infiltration. The higher the floor above ground level, the greater is the wind pressure and, 

as a result, the greater is the potential for infiltration or leakage. 

Reminder: 

All requirements in Part J3 apply to the sole-occupancy units of a Class 2 building or Class 

4 Part of a building. Refer to Chapter 7 for more information. 

Scope of Part J3 

The building sealing requirements address the following elements of a building: 

 chimneys and flues; 

 roof lights; 

 windows and doors; 

 exhaust fans; 

 construction of roofs, walls and floors; and 

 evaporative coolers. 

The requirements have been developed to address conditions most likely to be 

experienced in the eight climate zones adopted by the NCC. 

There are a number of concessions provided and these are described later in this chapter. 
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Intent of Part J3 

The intent of Part J3 is to restrict the unintended leakage of outdoor air into the building 

and loss of conditioned air from the building. 

In addition to unnoticed air leakage, drafts caused by poorly sealed external openings and 

construction gaps can affect building occupants’ sense of comfort, causing them to 

increase their use of heating and air-conditioning. Leakage of humid air into an air-

conditioned building can increase energy use for dehumidification. 

This chapter provides details of each of the requirements in Part J3. It discusses important 

points that should be considered when determining a building’s compliance with NCC 

Volume One DtS Provisions. 

J3.0 DtS Provisions 

J3.0 clarifies that the DtS Provisions in Part J3 are part of a suite of DtS Provisions within 

Section J that must be applied together in order to meet the Performance Requirements. 

In simple terms, the building must comply with all of the appropriate DtS Provisions in 

Section J in order to be considered as complying with NCC Volume One.  

Accordingly, if there is any variation from the prescribed DtS Provisions in one part, then 

the entire set of energy efficiency requirements for the building will need to be checked to 

ensure that there is no unintended effect on the other parts as a consequence of a 

Performance Solution being adopted for one Part. See subclause A 0.10(c) of NCC 

Volume One. 

J3.1 Application of Part 

The requirements of Part J3 apply to the elements forming the envelope of a Class 2 to 9 

building; however there are a number of exemptions. These are for: 

 buildings in climate zones 1, 2, 3 and 5 where evaporative coolers are the only means 

of air-conditioning. This concession recognises that the evaporative cooler requires 

external air to be introduced to allow the cooler to work effectively; or 

 permanent building openings needed for the safe use of a gas appliance. This may 

include wall vents and the like. However, the concession is limited to the areas 

required for the safe operation of that equipment. To determine the appropriate area, 

evidence should be received from the appliance manufacturer as part of the building 

approval process; or 

 a building or space where the mechanical ventilation required by Part F4 provides 

sufficient pressurisation to prevent infiltration, i.e. the ventilating air needs to be 

relieved. 
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All of these concessions are intended to exempt those buildings or parts of buildings that 

should not be sealed for one reason or another. 

Design alert: How do we know whether a building will be air-conditioned? 

Building approval documents should clearly state what air-conditioning equipment will be 

used in the building. It is recommended that this should be listed as a distinct schedule, 

similar to a window schedule for ease of assessing compliance with Section J. 

What happens if the building has no air-conditioning? The NCC Volume One definition is 

quite broad in that a “conditioned space” includes any space “likely ... to have its 

temperature controlled by air-conditioning”. This requires a degree of discretion. The 

Appropriate Authority will be required to assess the future potential for air-conditioning. 

It would be reasonable to assume that, for employee or customer comfort and product 

protection, most offices, shops and laboratories, for example, would be air-conditioned. As 

a guide for residential building, based on the increasing availability of such systems, the 

minimum interpretation (where air-conditioning is not initially being installed in the building) 

would be to consider as conditioned general living areas such as lounges, living rooms 

and family rooms which are used on a regular basis while people are active or awake. 

J3.2 Chimneys and flues 

A chimney or flue serving an open solid fuel burning appliance is required to have a 

damper or flap fitted. The damper or flap must be designed so that it can be operated 

easily by the occupants to close off the flue to prevent conditioned air being drawn up the 

chimney or flue when the appliance is not in use, especially in summer months. It is 

important to note that only appliances with an open face, which burn a solid-fuel such as 

timber, are required to have a damper. 

J3.3 Roof lights 

What roof lights need to be sealed? 

Clause J3.3(a) provides general requirements for sealing of roof lights and covers two 

distinct situations where roof lights must be sealed, or capable of being sealed. The first is 

when they serve a conditioned space. The second situation is when they are located in a 

habitable room in climate zones 4, 5, 6, 7 and 8. 

For example, a roof light will need to be sealed if it serves a laundry that is air-conditioned. 

Conversely, it would not require sealing if the laundry was not air-conditioned, because the 

room is not considered to be a habitable room for the purposes of the NCC. 



Handbook: NCC Volume One Energy Efficiency Provisions 2018   

 

 Australian Building Codes Board Page 131 

How are roof lights sealed? 

There are three options for achieving an effective seal; 

(a) An imperforate (secondary) diffuser installed at the ceiling level or the internal lining 

level. In cathedral ceilings, the diffuser can be installed at the lower edge of the roof 

light shaft opening. The diffuser is typically an opaque sheet of plastic used to reduce 

the glare from the roof light. Refer to Figure 10-2 for suitable ceiling diffuser locations. 

Figure 10-2 Suitable location of ceiling diffusers 

 

A weatherproof seal can be installed and although it is not mentioned in the clause, the 

seal could be a foam or rubber compression strip or the like as described in J3.4(c)(ii) for 

sealing external doors and windows. A shutter system can be installed that is operated 

either manually, electronically or mechanically. It is also a requirement to make sure the 

operating mechanisms are easily accessible to the occupant so they can be readily used.  

Reminder: 

It is important to note that a window becomes a roof light only when it is installed at an 

angle between 0 and 70 degrees, measured from the horizontal plane. Glazed openings 

that are installed in roofs with a greater angle are considered to be windows and are 

addressed by clause J3.4 for sealing purposes. 
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J3.4 External windows and doors 

External windows and doors must be sealed when they serve a conditioned space or are 

in the external fabric of a habitable room or public area in climate zones 4, 5, 6, 7 and 8. 

The application parameters for a habitable room or conditioned space are the same as 

discussed previously in this Chapter for roof light sealing. 

Clause J3.4(b) details three exemptions: 

 windows that comply with AS 2047 (Windows in buildings – selection and installation) 

are exempt as the Standard contains acceptable provisions for window sealing. 

 fire or smoke doors, as any seal might compromise the integrity of the door. 

 a security door or device installed only for out-of-hours security. 

Subclause J3.4(d) relates to t external entry doors leading to a conditioned space. An 

external door opening into a conditioned space with a floor area greater than 50 m2 must 

be self-closing, have an airlock or be a revolving door in order to minimise loss of 

conditioned air. This provision applies to all climate zones (refer to Figure 10-3 for further 

explanation). 

Design alert: What is the difference between sealing a door and minimising air loss? 

Clause J3.4(a) requires most external doors to be provided with a seal, so that  closed air 

is prevented from passing through the gap between the door and door frame. 

Clause J3.4(d) requires most entry doors to be designed so that when the door is in use 

the loss of conditioned air is minimised. This can be achieved by a revolving door, air lock 

or a self-closer. 
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Figure 10-3 Entry doors to a conditioned building (plan view) 

 

J3.5 Exhaust fans 

This requirement applies to exhaust fans located in the envelope of a conditioned space in 

any climate zone or in the external fabric of a habitable room in climate zones 4, 5, 6, 7 

and 8. 

The exhaust fans are essentially openings in the insulated envelope, through which 

conditioned air will escape when they are not operating. Accordingly, the requirement is to 

restrict the extent of air leakage from intermittently operating fans. This can be achieved by 

strip damper systems that are readily available for most fan types. Alternatively, a filter 

system, similar to that used in kitchen range hoods is acceptable as they significantly 

restrict the flow of air when the fan is not operating. 

Design alert: What if the exhaust fan is part of a conditioning system? 

If the fan was operating as part of the air-conditioning system, such as a control return air 

fan, an additional damper would not be required but, if one is already there for other 

purposes, it must close on shut down under a provision in Part J5. 
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J3.6 Construction of roofs, walls and floors 

This subclause is intended to limit air leakage through gaps at the junctions of each 

element and around openings, such as between a window or door frame and a wall lining. 

It applies to the external fabric elements of the building such as roofs, walls and floors and 

any opening in those elements when they form part of the envelope in any climate zone or 

part of the external fabric of a habitable room or public area in climate zones 4, 6, 7 and 8. 

In most instances, conventional internal fixing and finishing procedures will be sufficient to 

comply with the required seal, provided the linings are close fitting and trimmed by 

skirtings, architraves, cornices and the like. 

Design alert: What does close fitting mean? 

If we consider that doors and windows require a compression seal, it is easy to see that 

the gap around a window or door when closed is not considered acceptable. Accordingly, 

a reasonable interpretation of “close fitting” would be having a gap less than that between 

a closed window or door and the associated frame, which is typically 2 mm. 

It is noted that some lining systems such as plasterboard require gaps to allow for 

movement of sheeting. In such instances, skirtings will be required to seal the wall and 

floor junctions where a fitted floor is installed and there are gaps between the subfloor and 

internal space. However, if the floor was a concrete slab or platform particleboard flooring 

then no gap would exist between the internal and external spaces and sealing is not 

necessary. 

As already mentioned in most instances, this requirement will be addressed by 

conventional construction practices i.e. no additional requirements will be required to seal 

the internal space from the external space. Where gaps occur and architraves, skirtings or 

cornices are not being used, it is necessary to seal any opening with caulking or other 

flexible sealant if the gaps are considered to be excessive. 

J3.7 Evaporative coolers 

Similar to fans, evaporative coolers must have self-closing dampers to prevent loss of 

heated air in those climates where heating may be needed in the winter. Typically this 

would occur in habitable rooms in climate zones 4, 5, 6, 7 and 8. However, dampers are 

also required in any climate zone if the space served by the evaporative cooler has a 

heating system, even if the space is non-habitable. This is because heated air would 

otherwise leak through the unsealed cooler or its ductwork. 
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11 Part J5 – Air-conditioning and ventilation systems 

Reminder: 

The requirements in Part J5 apply to the sole-occupancy units of a Class 2 building and 

the Class 4 part of a building. Refer to Chapter 7 for more information. 

Relevant terms used 

List of defined terms 

The following list of defined terms is used throughout this chapter, further explanation of 

these terms can be found in Chapter 2. 

 Air-conditioning 

 Conditioned space 

 Fan motor power 

 Outdoor air economy cycle 

 Pump power 

Relevant terminology  

The following terminology is common for air-conditioning and ventilation systems and is 

intended to help describe the requirements of Part J5. 

An evaporative cooler is an air-conditioning system that utilises the evaporation or water to 

cool air. Refer to the figure 10-1 for an example of a roof mounted evaporative cooler.  

Mechanical ventilation 

This term applies to the control and distribution of ventilating air by exhaust or supply air 

fans. The ventilation requirement may be integrated into an air-conditioning system or be a 

standalone system. It includes the mechanical ventilation required by Part F4. 

Minimum Energy Performance Standards (MEPS) 

MEPS is a mandatory scheme administrated by the Australian Government containing a 

number of performance requirements for an energy consuming device. MEPS 

performance requirements effectively limits the maximum amount of energy that may be 

consumed by a product in performing a specified task. More information on MEPS can be 

obtained from the energyrating.gov.au website. 

http://www.energyrating.gov.au/
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Air Handling Unit (AHU) 

An AHU is an item of plant (usually with ductwork, piping and power connected) that 

moves and conditions air. It contains a fan and may also contain air filters and cooling and 

heating coils. It is usually located in a plant room or on the roof. 

Fan Coil Unit (FCU) 

A FCU is actually a small AHU and has a circulation fan and one or more coils and, 

possibly, an air filter. One coil is for cooling and the second one for heating. Sometimes 

one coil is used for both heating and cooling. An FCU may be used alone or in conjunction 

with an AHU. An AHU may handle the fresh make-up air for a number of FCUs which are 

then located either in or adjacent to conditioned spaces such as a hotel suite or an 

individual office. The AHU could supply tempered air to the FCUs and corridors while the 

FCUs provide cooler air to the suites and offices. 

Supply air from the AHU mixes with the return air from the room which then passes 

through the FCU where heat is added or removed. 

HVAC 

The term HVAC is an acronym for Heating, Ventilation and Air-Conditioning. HVAC 

describes all systems in a building which condition air by heating or cooling or which move 

it through the building. A simple split air-conditioning unit is part of a HVAC system as 

much as is a more complex centralised air-conditioning system involving chillers, boilers 

and fans. 

Types of air-conditioning systems 

Air-conditioning systems can be generally categorised into the following: 

 central chilled water systems; 

 central condenser water loop systems; 

 central air-handling units; 

 individual package units for heating and cooling; and 

 evaporative cooling units or systems. 

It is worthwhile noting that there may be many combinations or variations on these types of 

systems depending upon the building. The following figure shows a diagram of a typical 

central HVAC plant. 
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Figure 11-1 Diagram of a typical central HVAC plant 

 

Air-conditioning system using a central chilled water system 

Central chilled water systems provide chilled water as a cooling medium to air handling 

units (AHU) and fan coil units (FCU). The chilled water is generated by a chiller while the 

rejected heat is transferred to the atmosphere by a wet cooling tower or directly by an 

evaporative condenser or an air cooled condenser. Refer to Figure 11-2. 
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Figure 11-2 Air-conditioning using a central chilled water system (source – AIRAH) 

 

The AHU can be a central system serving more than one sole-occupancy unit or storey, or 

alternatively, an individual FCU can be provided for each individual space. For further 

information, refer to the explanation of AHU and FCU. 

In addition, the central AHU can contain heating coils that heat the air. This heating can 

also be provided in each individual FCU. 
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The chilled or heated water is circulated through coils within the AHUs or FCUs. An air 

stream, consisting of air returned from the conditioned spaces and usually a proportion of 

outside air is passed over the coils and then recirculated back to the conditioned space. 

There are two main types of central chilled water systems; air cooled and water cooled: 

 water cooled means that heat from the chiller is rejected to the external atmosphere by 

a cooling tower using the direct evaporation of water; and 

 air cooled means the heat is rejected by fans that pass air across an outdoor coil 

containing the refrigerant (similar to a domestic air-conditioner or refrigerator). 

A brief explanation of the refrigerated cooling process is as follows. 

Figure 11-2 shows the chiller system as made up of a chiller vessel, a compressor and a 

condenser vessel. Liquid refrigerant evaporates in the chiller vessel by absorbing heat 

from the water circulating through the chilled water coil in the air handling unit. The chilled 

water has absorbed its heat while cooling the supply air stream in the AHU. The 

compressor draws refrigerant gas from the chiller and compresses it. This hot gas passes 

to the condenser where it is cooled and reliquefied. The now liquid refrigerant returns from 

the condenser to the chiller through a pressure reducing device and the cycle is repeated. 

Heat from inside the building has been effectively transferred through the system to the 

outside atmosphere. 

Another AHU and a boiler could be added to the arrangement shown in Figure 11-1 to 

provide a complete the air-conditioning system that is capable of both heating and cooling 

a building. 

Air-conditioning system using a central condenser water system 

This system uses a cooling tower or other form of cooler and circulates the cooled water to 

one or more package units. There is no chiller (central or otherwise) used in this system. 

The cooling tower cools water for supply to one or more condenser water package units. 

Each package unit contains its own refrigerant circuit, including a compressor, which 

discharge the rejected heat to the water and hence to the atmosphere via the cooling 

tower. The refrigerant then goes to a coil over which air from the space is passed, 

conditioned and then recirculated back to the space. 

The package units are usually provided at individual residential apartments or offices but 

can be centrally located, particularly when serving common areas. 
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Individual air cooled package units for heating and cooling 

Individual air cooled package units or self-contained units vary in size from a split unit or 

room air-conditioner (often known as a “window rattler” see Figure 11-3), through to larger 

units which are usually located on the roof. 

Figure 11-3 Package air-conditioning system 

 

Figure 11-4 shows a wall mounted split unit. These packaged systems include indoor (the 

unit on the wall) and outdoor components with the package units containing: 

(a) a refrigeration circuit, which includes a compressor, 

(b) and indoor and outdoor coils; and piping; and 

(c) indoor and outdoor fans. 

In the cooling mode, a compressor causes the refrigerant to get hot before an outdoor fan 

passes ambient air over the refrigerant outdoor coil, causing the refrigerant to cool. The 

cooled refrigerant is then rapidly expanded which causes it to cool dramatically before 

passing through an indoor coil. An indoor fan moves air over the indoor coil and thus 

recirculates cool air to the space. 
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Figure 11-4 Wall mounted split unit (source – AIRAH) 

 

In the heating mode, the most common system is a heat pump, where the refrigeration 

system works in reverse. 

Different types of split systems include: 

 wall mounted split system, refer to Figure 11-4; 

 floor or under ceiling mounted split: similar to the wall mounted system, except the 

indoor unit is on the floor or under the ceiling; 

 ceiling cassette: similar to the wall mounted system, except the indoor unit is inside 

the ceiling space; and 

 ducted split: similar to the wall mounted system, except the indoor unit is not visible 

and uses ducts to deliver air to various rooms. 

A package system would include: 

 a room air-conditioner, refer to Figure 11-3; and 

 a roof top package system: this contains the entire system of fans, compressor and 

evaporator and condenser coils. 
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It is worthwhile noting that all individual package units may feature a reverse cycle which 

would provide heating as well as cooling. The heating can be provided by reversing the 

refrigeration cycle within the system. 

Evaporative cooling system 

Evaporative cooling systems are typical for residential and industrial buildings and are 

usually placed on the roof.  

Evaporative coolers work best in climates where the air is hot and the humidity is low. 

They operate by drawing hot outside air into the unit through filter pads made wet by a 

cold water supply. The air temperature of the air drops because of the evaporation, which 

also increases the humidity of the air stream. 

The cooler, humidified air is discharged indoors, before finally leaving the indoor 

environment through open windows and doors.  

Introduction to Part J5 

Efficient design of air-conditioning and ventilation systems is an essential element of 

building environmental management. As people’s expectations of more comfortable 

buildings increase, there is a corresponding demand on artificial internal environment 

systems to provide this comfort. 

Research3 detailed in a report by the former Department of Climate Change and Energy 

Efficiency (DCCEE) in 2012 describes building HVAC equipment are generally the largest 

end-use, responsible for 43%, of the electricity used by the building’s services. 

Based on the increasing demands for comfort in buildings and the potentially higher 

energy consumption, there is a need for systems to use energy in an efficient manner. The 

NCC requires a range of requirements to remove poor practice and encourage efficient 

system design. 

                                            

3 Pitt & Sherry with input from BIS Shrapnel and Exergy Pty Ltd, for the DCCEE, Baseline Energy Consumption and 
Greenhouse Gas Emissions – In commercial Buildings in Australia, Part 1 – Report, November 2012 (pg. 7) 
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Design alert:  

Application of the requirements in Part J5 is likely to require specialist mechanical 

engineering input in conjunction with manufacturers’ data validating the performance of the 

air-conditioning and ventilation plant in order to enable the approval authority to assess the 

proposal against the requirements of NCC Volume One. 

Appropriately qualified engineers would ideally be specialists in air-conditioning. It may be 

necessary to validate their expertise before accepting their documentation. 

Scope of Part J5 

The provisions of Part J5 apply to the following: 

(a) Air-conditioning systems, including: 

 Controls; 

 Fans; 

 Insulation of heating and cooling pipework and ductwork; 

 Space heating; 

 Energy efficiency ratios; and 

 Time switches.  

(b) Mechanical Ventilation Systems, including: 

 Controls; and 

 Fans.  

(c) Miscellaneous exhaust systems 

Design alert: 

Many central air-conditioning systems incorporate a ventilation service to meet the NCC 

Volume One requirements in Part F4. However, for the purposes of Part J5, an air-

conditioning system is a service installed in the building for the purpose of heating or 

cooling and these services are not required by NCC Volume One, whereas minimum 

ventilation requirements are. The air-conditioning system may or may not incorporate the 

ventilation required for compliance with Part F4.  

For example, the air-conditioning system may be a hot water radiator heating system or a 

chilled beam cooling system with no provisions for introducing outside air. Therefore, a 

separate means of providing ventilation will be needed, be it a mechanical ventilation 

system or openings such as windows. On the other hand, the air-conditioning system may 
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have provisions for introducing outside air as is the case with most of the larger central air-

conditioning systems. 

A required ventilation system is a system designed to provide mechanical ventilation in 

accordance with NCC Volume One Part F4 for the health of the building occupants. For 

Part J5, the mechanical ventilation air quantity should not exceed by more than 20%, the 

maximum that is required by Part F4. 

What are the requirements when the air-conditioning is achieved by a heated water 

system using heated water radiators to directly heat the room? 

The requirements for a heated water system used to heat a building, such as a hydronic 

heat panel system is addressed by this Part to the extent of: pump energy, boiler efficiency 

and energy source. 

Intent of Part J5 

The intent of Part J5 is to ensure that air-conditioning and ventilation systems have design 

features that allow the systems to be used in a responsible manner, thereby avoiding 

excessive energy usage. The features themselves, however, do not ensure energy 

efficiency as systems must be commissioned, operated and maintained in an effective 

manner so that energy consumption is reduced. 

In most instances, the NCC Volume One requirements should prevent poor design, while 

encouraging considered selection of plant and equipment that could be expected to 

achieve a reasonable level of energy efficiency. 

This Chapter provides a detailed analysis of each of the clauses in Part J5, Air-

conditioning and Ventilation Systems and Specifications J5.2a to J5.2e. 

Specifications 

The Specifications of Part J5 have been developed to provide more detailed technical 

information than can be included in the DtS Provisions.  

The following sections discuss important points that should be considered when designing 

or assessing a building for compliance with the NCC Volume One DtS Provisions of Part 

J5. 

J5.0 DtS Provisions 

J5.0 establishes that the DtS Provisions in Part J5 are part of an overall energy efficiency 

solution and each DtS Provision within Section J is applied as a package in order to meet 

the Performance Requirements. 
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If there is any variation from the prescribed DtS Provisions in Part J5, then the entire 

energy efficiency requirements for the building may need to be assessed as a 

Performance Solution, due to the potential effects created by the interdependency of some 

of the clauses. This is not to say, however, that the unaffected DtS Provisions cannot be 

used to form part of that Performance Solution. 

J5.1 Application of Part 

Part J5 contains minimum energy efficiency requirements for the major energy consuming 

components of heating, ventilation and air-conditioning systems (HVAC) used in buildings. 

Class 8 electricity network substations are exempted from Part J5. These substations 

commonly operate mechanical ventilation or air-conditioning 24 hours a day to serve high 

voltage equipment, so manual override or specific design features for energy efficiency 

could be hazardous. See definition of "air-conditioning" in Chapter 2 of this handbook. 

J5.2 Air-conditioning systems 

J5.2 relates to a system that provides air-conditioning. 

It should be noted that the NCC cannot mandate operational or administrative matters 

such as the set point for temperature control devices, nor would it be practical to do so. It 

can only require that temperature control devices be installed. 

Note that J5.2 relates to air-conditioning units and systems so the floor area measured 

would only be that for the space served by that air-conditioning unit or system and not 

include non-conditioned corridors, toilets, plant rooms and the like. 

J5.2(a) Control 

Clause J5.2(a) relates to the control requirements for air-conditioning systems so that the 

consumption of energy is limited. 

Subclause J5.2(a)(i)(A) requires controls to deactivate the air-conditioning system when 

the area is not occupied and is intended to only apply where the building or part of a 

building served by the air-conditioning system is unoccupied. For example, if an air-

conditioning system serves a whole building, it is only required to be capable of being 

inactivated when the whole building is unoccupied. Similarly, if an air-conditioning system 

only serves a single floor of a building, the system must be capable of being inactivated 

when that part of the building is unoccupied. It is likely this clause will require the 

operational arrangements to be designed on logical building areas and segments. 

Subclause J5.2(a)(i)(B)(aa) outlines that when one space has different thermal 

characteristics to another space, and both are conditioned by the same air-conditioner, it is 
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necessary to provide separate temperature control devices. A suitable location of the 

temperature control devices may be in the ductwork supplying the different spaces or the 

air volume dampers.  

For example, consider the differing thermal characteristics between a south and east 

facing room due to the differing solar gains received. If the temperature sensor is in the 

east facing room it may activate a higher level of cooling than the south facing room may 

require. This may result in the south facing room being cooler than desired. An additional 

temperature control device will allow separate control of the space, facilitating reduced 

energy use. 

Subclause J5.2(a)(i)(B)(bb) requires the temperature control of the air-conditioning system 

to not depend on mixing heated and cooled air streams that have been actively 

conditioned by the plant. This requirement allows the air-conditioning system to use no 

more energy than is necessary. 

Subclause J5.2(a)(i)(B)(cc) contains restrictions on reheating the supply air. These 

requirements are intended to encourage the grouping of areas with similar loads (heating 

and cooling demand), rather than sub-cooling all the supply air and reheating excessively 

to achieve the desired temperature. Subclause J5.2(a)(i)(B)(cc)(AA) outlines that where a 

separate temperature control device is provided to reheat the air, then at the full supply air 

rate for the space, it must not increase the supply air temperature by more than 7.5 K, as 

there are more cost effective solutions. The 7.5 K limit on temperature rise allows for some 

trim heating of cold air supply but within reasonable limits. 

Reminder: 

The kelvin is the primary unit of temperature measurement in the physical sciences and is 

often used in conjunction with the degree Celsius which has the same magnitude (i.e. 7.5K 

is the same as 7.5 °C).  

Subclause J5.2(a)(i)(B)(cc)(BB) outlines that the allowable temperature rise can be 

determined by using an inverse relationship between allowable temperature rise and 

supply air rate. If, during the reheating, the supply air rate is also reduced then the 

temperature rise can be proportionally increased above 7.5 K at the same rate that the 

supply air rate has been reduced. For example, the reheat temperature could be increased 

to 10 K when the supply air rate is reduced by 25% or increased to 15 K if the supply air 

rate is reduced by 50%. 

Subclause J5.2(a)(i)(C) requires outdoor air economy cycles to be provided where they 

can cost-effectively provide free cooling, however an area needing humidity control for 

process applications is exempt. The requirement in J5.2(a)(i)(C) only applies to: 
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 climate zones 2 and 3 for units with a capacity over 50kWr; or 

 climate zones 4, 5, 6, 7 and 8 for units with a capacity over 35kWr. 

The outdoor air economy cycle will allow outside air, when the temperature is significantly 

lower than the desired internal comfort levels, in order to provide free cooling. 

In this case, the air-conditioning unit capacity means the capacity of each air-conditioner 

serving a space, not the combination of all units serving a space because an outdoor air 

economy cycle is cost effective only in a unit larger than the stated capacities. 

This outdoor air economy cycle can be cost effective in a partially occupied Class 6 

restaurant or cafe and some Class 9b buildings. However, when the occupancy of a 

building is less than one person per square metre, the amount of outside air required by 

Part F4 could be so great that an outdoor air economy cycle would admit only a small 

additional amount of air, if any, and the added cost of the dampers and controls may not 

be justified for the energy saving returned. In such a situation, a performance based 

solution verifying that an outdoor air economy cycle is not required may be appropriate. 

An exemption is granted to applications that require humidity control for a specific process 

related application within the building. It is considered the additional cost and energy use 

of humidification or activation of a dehumidification plant offsets any benefit of free cooling 

from outdoor air economy cycle. These applications may include, but are not limited to, a 

frozen food section of a supermarket, a laboratory or a paper manufacturer's factory. 

Subclause J5.2(a)(i)(D) requires the water flow through major items such as boilers and 

chillers to be stopped when the item is not needed, usually by an automatic valve. This will 

reduce the amount of water being circulated and the pump energy needed, as well as 

thermal loss through the additional components like piping. This requirement is intended to 

reduce pump energy to its minimum level. 

Subclause J5.2(a)(i)(E) outlines that a variable speed fan must be used when the supply 

air quantity is capable of being varied. This is because a variable speed fan is a more 

energy efficient method of reducing energy consumption than throttling the air supply with 

dampers. A packaged air-conditioning system is exempt. 

Subclause J5.2(a)(i)(F) requires the air-conditioning unit or system to stop when a door to 

a balcony, patio or courtyard of a sole-occupancy unit of a Class 3 building is open for 

more than one minute. This can be achieved by an electric power micro-switch on the 

door. The one minute timing is to allow for people to open and close the door without the 

air-conditioning stopping and starting each time. However, if the door is left open for more 

than 1 minute, it ensures that the air-conditioning does not continue to operate and leak 

conditioned air. 
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Subclause J5.2(a)(ii) requires any motorised outside air or return air dampers to close 

when the system is deactivated. It does not require that the dampers be motorised, only 

that they close if motorised dampers are installed. This requirement is to reduce the 

interchange of indoor air with outdoor air when the system is not in use, and so reduce the 

start-up load when the system is next required to operate. 

Subclause J5.2(a)(iii)(A) and (B) require that compliance with (i) must not hinder the 

smoke hazard management measures required by Part E2 or the minimum ventilation 

required by Part E3 or Part F4. This requirement recognises that whilst reducing energy 

consumption of buildings is important, energy efficiency measures must not impinge upon 

life safety issues. 

Reminder: 

Part E2 of NCC Volume One contains requirements for smoke hazard management in the 

event of a fire incident.   

Part E3 of NCC Volume One contains requirements for the cooling of lift shafts  

Part F4 of NCC Volume One contains requirements for certain rooms contained in 

buildings to be subjected to ventilation, whether it be via natural or mechanical means.  

J5.2(b) Fans 

J5.2(b) refers to Specification J5.2a and provides the link between the DtS Provisions and 

the Specification.  

Specification J5.2a Fans 

Specification J5.2a sets out requirements for fans used as part of an air-conditioning 

system or a mechanical ventilation system.  

Clause 1 – Scope 

Clause 1 outlines that the Specification J5.2a provides the requirements for air-

conditioning fans covered by J5.2 and mechanical ventilation system fans covered by J5.3. 

Clause 2 – Application 

Clause 2(a) outlines that the requirements of this Specification do not apply to fans in non-

ducted air-conditioning systems with a supply air capacity of less than 1000 L/s, the power 

for a fan in an energy reclaiming system that preconditions outdoor air nor the power for 

process related components such as high particulate air filters. In situations where the 
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process related components do not have a dedicated fan, it may be appropriate that the 

calculations are undertaken by a suitably qualified person. 

Clause 2(b) specifies that compliance with this Specification must not hinder the smoke 

hazard management measures required by Part E2 or the minimum ventilation required by 

Part E3 and Part F4. This requirement recognises that whilst reducing the energy 

consumption of buildings is important, energy efficiency measures must not impinge upon 

life safety issues. 

Clause 3 - Air-conditioning system fans  

Clause 3(a)(i) requires the air-conditioning system to be designed so that the total fan 

motor power of the supply and return air fans is in accordance with Table 3a. Note that the 

term fan motor power is defined and describes what is intended. Refer to Chapter 2 of this 

handbook for more information. Table 3a limits the power that air-conditioning fans can 

consume while balancing ductwork size and additional costs. 

A system performance or holistic approach is preferred to specifying the performance of 

individual components, such as fans, coils, filters, attenuators and ductwork, as it is less 

restrictive and permits innovation. Smaller ductwork is lower in capital costs, but can result 

in more fan energy used for the same air flow. Large ductwork is more expensive and may 

also result in higher upfront building costs, but use less energy and therefore lower running 

costs over time. The two sets of values for systems serving small and large areas have 

been developed by modelling typical systems with varying internal loads. The values vary 

depending upon the internal sensible heat load in the space. The power allowances 

increase for higher air-conditioning sensible heat loads which are determined as part of the 

air-conditioning plant assessment calculations.  
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Design alert:  

The Australian Institute of Refrigeration, Air-conditioning and Heating (AIRAH) 'Technical 

Handbook' provides guidance on calculating this sensible heat load. Additional detail is 

also provided in AIRAH DA09 'Load Estimation'. 

 

Consideration should be given to the physical space required by the potentially larger 

ductwork due to the maximum fan motor power limits in Table 3a described above and the 

ductwork insulation requirements of Specification J5.2b. 

The maximum fan motor power limits specified in Table 3a may not be appropriate for 

every building design and configuration. It should be noted that a performance based 

solution to meet the Performance Requirements can always be utilised. 

Clause 3(a)(ii) outlines that the requirements for a fan that is part of a cooling tower, 

closed circuit cooler or an evaporative cooler that is part of an air-conditioning system are 

located in Table 3b. The maximum fan motor power allowed is dependent on the type of 

fan used. 

The performance of cooling tower fans, closed circuit cooler fans and evaporative 

condenser fans can be determined using any nationally or internationally accepted 

standard. For example Cooling Technology Institute's (CTI) standard CTI STD-201RS(13) 

and Acceptance Testing Code (ATC) ATC-105(00), can be used to determine the 

performance of cooling tower fans. CTI STD-201RS(13) and ATC-105S(11) can be used 

for closed circuit cooler fans and ATC106(11) can be used to determine the performance 

of evaporative condenser fans. 
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Clause 3(a)(iii) states the requirements for a self-contained, air-cooled condenser fan 

motor that is part of an air-conditioning system. The fan motor must not consume more 

than 42 watts of fan motor power for each kW of heat removed from the refrigerant. The 

air-cooled condenser fan is used to cool refrigerant from its vapour phase to its liquid 

phase as part of the refrigeration cycle. 

Air-cooled condensers not part of a package air-conditioner or split unit as per the 

exemptions in Clause 3(b)(i) and (ii), are typically associated with larger plant installations. 

The requirements of 3(a)(iii) are also not intended to capture a condenser covered by 

MEPS. 

The air-cooled condenser fan must be determined in accordance with the Air-Conditioning, 

Heating, and Refrigeration Institute's (AHRI) standard AHRI 460 -Remote mechanical-draft 

air-cooled refrigerant condensers. 

Clause 4 - Mechanical ventilation system fans  

Clause 4 of the Specification refers to mechanical ventilation system fans which are only 

applicable to Part J5.3(b). Clause 4 is subsequently covered in detail in Part J5.3(b).  

J5.2(c) Pumps 

J5.2(c)(i) aims to limit the overall energy consumption of the pumps used to circulate water 

at greater than 2 L/s in an air-conditioning system and the intention is for the pumps to 

circulate the required amount of water using no more energy than necessary. The 

maximum pump power values in Table J5.2 are included to allow a cost effective balance 

to be found. Small long pipes use more pump energy than larger shorter pipes for the 

same water flow while large pipes mean greater capital costs. A holistic or system 

performance approach is preferred to specifying individual resistance, for components 

such as coils, heat exchangers, valves and piping, as this approach is less restrictive and 

permits innovation. 

The pump power limits listed in Table J5.2 have been developed by modelling typical 

systems with varying internal loads and allows an increase with larger cooling or heating 

loads. The cooling or heating load would typically be the design load with an additional 

safety factor. The maximum pump power requirements recognise a design temperature 

difference of at least 4ºC for chilled water; a performance based solution could be used 

where this is not the case. Similarly the pump power limits specified in Table J5.2 may not 

be appropriate for every building design and configuration and it may be more appropriate 

to use a performance based solution to facilitate the efficient use of energy. 

Note that J5.2(c)(i) relates to pumps supplying chilled water, condenser water or heating 

water for air-conditioning systems so the floor area measured would only be that for the 
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conditioned spaces served by that air-conditioning system and not include non-conditioned 

corridors, toilets, plant rooms or the like. 

Consideration should be given to the physical space required by the potentially larger 

piping due to the maximum pump power limits in Table J5.2 described above and the 

piping insulations requirements of Specification J5.2c. 

The system performance approach to regulating pump power means there is no simple 

correlation between the maximum pump power values specified in Table J5.2, and pump 

selection. Consequently close communication may be required between the HVAC 

designer, the pump supplier and the installer to achieve an optimum solution. Additionally, 

a load profile of the anticipated pump duties may allow for a more holistic solution. 

Figure 11-5 Table J5.2 Maximum pump power 

 

J5.2(c)(ii) requires the pump speed, where the pump uses more than 3 kW of pump power, 

to be capable of being lowered to meet a change in duty. This will allow a lowering in 

pump energy use. 

It should be noted that there are instances where higher water flow rates through systems 

may provide higher efficiencies in connected machinery and it may not be appropriate to 

vary the pump speed. For example, higher flow rates could result in a lower condenser 

water temperature in a refrigeration machine which, in turn, would result in lower energy 

use than any savings in pump power. 

Another instance where it may not be appropriate to vary the flow rate is where safety is 

reliant on the flow rate being held constant, for example, through boilers or water cooled 

heat pump air-conditioners. A performance based solution may be more suitable in these 

instances. 
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J5.2(c)(iii) states the requirements for the spray water pumps of a closed circuit cooler or 

evaporative condenser where part of an air-conditioning system. Any relevant standard 

can be used to determine the performance and may be part of the tests for closed circuit 

coolers and evaporative condensers. 

J5.2(d) Insulation 

J5.2(d)(i) is a linking clause and specifies that the ductwork of an air-conditioning system 

must be sealed and insulated in accordance with Specification J5.2b. 

J5.2(d)(ii) is a linking clause and requires piping, vessels, heat exchangers and tanks that 

contain heating and cooling fluids that are part of an air-conditioning system to be 

insulated to meet the requirements of Specification J5.2c. Piping, vessels, heat 

exchangers and tanks that are covered by MEPS are exempt from these requirements. 

Specification J5.2b Ductwork Insulation and Sealing 

The following sections describe Specification J5.2b and J5.2c in more detail. This 

Specification provides the required performance of ductwork insulation and sealing.   

Clause 1 – Scope 

Clause 1(a) clarifies that Specification J5.2b contains the required performance for the 

insulation and sealing of ductwork and fittings, where the ductwork is part of an air-

conditioning system. 

Clause 1(b) outlines that for the purposes of this Specification, 'fittings' includes passive or 

static components of a ductwork system and excludes active components of a ductwork 

system such as those used in an air-handling unit (AHU). 

This means passive or static components of a ductwork system must meet the 

requirements of this Specification and may include items such as plenums, bends, 

branches, transitions, reducers, offsets, spigots, cushion heads, attenuators and fixed air 

balance dampers. 

Active components of a ductwork system are exempt from the insulation and sealing 

requirements of this Specification. This exemption recognises that there are practical 

difficulties applying insulation to components that move or where access is regularly 

required. 

Active components may include Variable Air Volume (VAV) boxes, electric duct heaters, 

actuated volume control dampers, access panels and doors, fire and smoke dampers, fans 

or humidifiers. 
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Clause 2 – Sealing of ductwork 

Air-conditioning ductwork has joints, and unless sealed these joints will allow heated or 

cooled air to escape. To limit this heat loss or gain, ductwork must be sealed with 

adhesives, mastics, sealants, gaskets or the like in accordance with AS 4254 Parts 1 and 

2 for the static pressure in the system as stated in Clause 2(a). AS 4254 is the standard 

covering ductwork for air-handling systems in buildings. These requirements do not apply 

to ventilation ductwork where the air is not heated or cooled. 

The exemption in Clause 2(b)(i) outlines that the requirements in (a) do not apply to 

ductwork in the space being conditioned or the last room served by the system, as the air 

is intended for that space anyway. 

The exemption in Clause 2(b)(ii) outlines that the requirements of (a) do not include the air 

leakage testing requirements of clause 2.2.4 of AS 4254.2. 

Alert: 

AS 4254 is the Australian standard for, “Ductwork for air-handling systems in buildings”. 

Part One of the standard includes requirements for materials, construction and installation, 

including some aspects of performance, for flexible duct for air-handling systems in 

buildings and facilities.  

Clause 3 - Insulation of ductwork and fittings 

Ductwork and fittings in an air-conditioning system need to be insulated to reduce energy 

loss. The insulating requirements do not apply to ventilation ductwork where the air is not 

heated or cooled.  

Clause 3(a)(i) outlines that insulation must comply with the requirements of AS 4859.1. 

Alert: 

AS 4859.1 is the Australian standard for, “General criteria and technical requirements of 

materials for the thermal insulation of buildings”. The Standard specifies requirements and 

methods of test for materials that are added to, or incorporated in, opaque envelopes of 

buildings and building services, including ductwork and pipework, to provide thermal 

insulation by moderating the flow of heat through these envelopes and building services.   

Clause 3(a)(ii) requires that insulation applied to ductwork and fittings must comply with 

the minimum material R-Values specified in Table 3 or for flexible ductwork must achieve 

an added minimum material R-Value of 1.0, where the flexible ductwork is not more than 3 

metres in length to an outlet or from an inlet. Where flexible duct is more than 3 metres in 
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length it must comply with Table 3. This means that flexible duct runs (single or joined) 

greater than 3 metres in length must comply with the requirements in Table 3.  

Note that the insulation levels in Table 3 are minimum material R-Values of the added 

insulation and are based on the location and climate zone of the installed ductwork and 

fittings.  

Clause 3(b) outlines specific requirements of the insulation, such as (i), that states the 

insulation must be protected against the effects of weather and sunlight, which will likely 

reduce its insulating properties over time.  

Clause 3(b)(ii) requires insulation to be installed so that it abuts adjoining insulation to form 

a continuous barrier as any gaps in the insulation allow heat loss or gain. The insulation 

should also maintain its position and thickness other than at flanges and supports as any 

compression of insulation can reduce its effectiveness.  

Clause 3(b)(iii)(A) requires a vapour barrier to be installed around the insulation on 

ductwork that conveys cold air to assist in the control of condensation resulting from the 

cold surface. Without a vapour barrier, the likelihood of condensation forming increases. 

Condensing moisture can saturate the insulation, thereby reducing its effectiveness and 

causing it to deteriorate. Clause 3(b)(iii)(B) states that where the vapour barrier used is a 

membrane, it must overlap by 50 mm and be bonded or taped together to ensure the 

vapour barrier membrane can function as intended.  

Clause 3(c) exempts a number of situations where ductwork and fittings do not need to be 

in accordance with the requirements of Clause 3(a) as it may be impractical or pointless to 

do so.  

Design alert: Combustibility of duct materials 

NCC Volume One - Specification C1.10, clause 8 requires flexible ductwork to comply with 

the fire hazard properties set out in AS 4254 - Ductwork for air handling systems in 

buildings. Compliance with this Standard should be validated by appropriate test reports in 

accordance with Clause A2.2. 

Clause 3(c)(i) exempts ductwork and fittings located within the only or last room served 

from being insulated on the basis that the heating or cooling effect is intended for that 

room anyway. If a room where the ductwork is not insulated is sub-divided then insulation 

will need to be added to the ductwork that passes through the first room to serve the 

second room.  
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Clause 3(c)(ii) exempts fittings that form the interface with the conditioned space such as 

air registers, diffusers, outlets, grilles and the like as there would be minimal heat transfer 

occurring.  

Clause 3(c)(iii) exempts return air ductwork in, or passing through a conditioned space 

from meeting the minimum insulation requirements as there would be no heat transfer 

across the ductwork. 

Clause 3(c)(iv) exempts ductwork containing unconditioned outside air or exhaust air 

ductwork where the air is to be discarded anyway. There would be no benefit gained, in 

terms of reducing energy consumption, by requiring insulation to be installed on this 

ductwork. 

Clause 3(c)(v) exempts the floor of an in-situ air handling unit from the insulation 

requirements of Clause 3(a). 

Clause 3(c)(vi) exempts packaged air-conditioning equipment that comply with MEPS. 

Design alert:  

Note that air-handling ductwork must also comply with Clause 5 of Specification C1.10 in 

NCC Volume One.  

 

Reminder: 

MEPS means the Minimum Energy Performance Standards  

The application of the ductwork insulation requirements of Specification J5.2b are shown 

in the following example.  
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Example: Ductwork Insulation 

 

The building is located in climate zone 5 and the ductwork is greater than 3 m in length. 

Space A is not conditioned; therefore insulation must be installed to the supply and return 

ductwork with a minimum R-value of R 2.0 as per Table 3. 

Space B is a conditioned space; therefore insulation with a minimum added R-Value of R 

1.2 from Table 3 is required to be installed on the supply ductwork. No insulation is needed 

for the return ductwork in Space B as it is exempted by Clause 3(c)(iii). 

Space C is a conditioned space. Since it is the last room served by the system the 

insulation requirements of Clause 3(a) do not apply to the ductwork. 

In Space B and C the diffuser forms the interface with the conditioned space and is 

therefore exempt from the insulation requirements of Clause 3(a) by Clause 3(c)(ii). 

The exhaust ductwork is exempt from the insulation requirements of Clause 3(a) by 

Clause 3(c)(iv). 

Note that the requirements of Part C - Fire resistance in NCC Volume One may also apply. 
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The second subclause of J5.2(d) refers to Specification J5.2c for piping, vessels, heat 

exchangers and tanks and their insulation requirements. 

Specification J5.2c Piping, Vessel, Heat Exchanger and Tank Insulation 

Clause 1(a) clarifies that Specification J5.2c provides the required performance of 

insulation of piping, vessels, heat exchangers and tanks containing heated or cooled fluids 

used in an air-conditioning system.  

Clause 1(b) outlines that for the purposes of this Specification, heating fluids include 

heated water, steam and condensate and cooling fluids include refrigerant, chilled water, 

brines and glycol mixtures but does not include condenser cooling water.  

Condenser cooling water is exempt from the minimum insulation requirements of this 

Specification due to the limited temperature difference between the piping contents and 

the surrounding space. This means there would likely be small energy savings achieved 

compared to the costs of insulation in these circumstances. However insulation may be 

installed for reasons other than energy efficiency such as for acoustics, or to minimise the 

risk of condensation forming. 

Clause 2 – Insulation 

Clause 2(a)(i) states that insulation must comply with the requirements of AS 4859.1 which 

covers materials for the thermal insulation of buildings (general criteria and technical 

provisions). 

Clause 2(a)(ii), (iii) and (iv) outline that insulation requirements are located in the following 

tables: 

 heated and chilled water piping: Table 2a; 

 refrigerant, steam and condensate piping: Table 2b; and 

 vessels, heat exchangers and tanks: Table 2c. 

Note the R-Value is that of the insulation and not the Total R-Value of the pipe, air film and 

insulation. This approach is similar to ductwork insulation. Where piping has a significant 

inherent R-Value, it may be subtracted from the material R-Value required. However the 

inherent R-Value of most piping materials is not sufficient to satisfy the requirements in 

Tables 2a, 2b and 2c. 

The insulation values in Table 2a are based on a nominal diameter of the water piping. 

The single required R-Value for each pipe diameter is intended to allow for straight forward 

installation on-site and compliance to be achieved.  
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Note 1 of Table 2a outlines the extent of the insulation requirements and states that the 

piping to be insulated includes all flow and return piping, chilled water supply piping within 

500 mm of the connection to the air-conditioning system and pressure relief piping within 

500 mm of the connection to the air-conditioning system. The application of the notes for 

extent of insulation is explained in Figure 11-6.  

Figure 11-6 Insulation of piping serving a heating or cooling system 

 

Note 2 outlines scenarios where the required insulation R-Value may be halved. The 

concession in Note 2(a) recognises the practical and physical limitations of installing thick 

insulation to small diameter piping where the pipework joins an item of plant. There is a 

further concession for valves in small bore pipes close to plant where there is insufficient 

space for installation, such as between a solenoid valve and the control motor. Similarly in 

Note 2(b), piping that penetrates a structural member is only required to have insulation 

installed that is half of the added R-Value required by Table 2a.  

Note 2(c) is a concession for piping containing high temperature chilled water of more than 

14°C as may occur in air-conditioning systems such as chilled beams. This exemption 

recognises that for situations where the contents of the pipework are similar to the 

surrounding ambient temperature, there are limited energy savings achieved by insulation.  

Table 2b specifies the insulation requirements for refrigerant, steam and condensate 

piping. Similar to Table 2a the R-Values required are based on the nominal diameter of the 

piping. Note that whilst there are no minimum insulation R-Value requirements for piping 
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less than 15 mm in diameter in Table 2b, insulation may be installed for acoustic reasons 

or to reduce the risk of condensation forming.  

Table 2c specifies the minimum insulation requirements for vessels, heat exchangers and 

tanks with the values specified based on the fluid type and its likely temperature.  

Clause 2(b)(i) requires insulation to be protected from the effects of weather and sunlight, 

which may reduce its insulating properties. This protection may be achieved by ensuring 

that the insulation is enclosed in protective sheathing such as formed metal sheeting, 

external grade plastics or other similar material. Clause 2b(ii) requires insulation to be able 

to withstand the temperatures within the piping, vessel, heat exchanger or tank, otherwise 

degradation of the insulation's thermal performance may occur.  

Clause 2(c) requires insulation to be protected by a vapour barrier if the piping, heat 

exchanger or tank contains a cooling fluid. This is to reduce the likelihood of condensation 

problems arising that are created by the internal temperature of the piping, heat exchanger 

or tank being below the dew point of the external air. 

Clause 2(d) outlines piping that is exempted from meeting the requirements of 2(a) and 

2(b), where; 

 piping is located within the last space being heated or cooled as the heating or 

cooling effect is intended for that space anyway, or 

 in a slab or panel that is specifically designed as a heating or cooling system, such 

as an in-slab or in-screed heating or cooling system. This is because the insulation 

would contradict the aim of the heating or cooling from the piping. However, this 

exemption is not intended to apply to distribution pipework. 

Clauses 2(d)(iii) and (iv) exempt piping that is supplied as part of an item of plant such as 

a chiller or boiler or inside an item of plant such as an air-handling unit, fan-coil unit or the 

like. 
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Example: Piping Insulation 

 

The piping insulation requirements would be as follows: 

For heated water piping, insulation with a material R-Value of 1.5 would be required to be 

installed. However for the heated water piping section that passes through a structural 

wall, a concession is available as described in Table 2(a) -Note 2(b). This results in a 

minimum required insulation R-Value of 0.75 for the section of supply and return piping. 

The chilled water supply and return piping has a 60 mm nominal diameter. This means an 

added R-Value of 1.5 is required to be installed on this piping as per Table 2a. 

J5.2(e) Space Heating 

J5.2(e) refers to Specification J5.2d and provides the link between the DtS Provisions and 

the Specification J5.2(e) is a linking clause and specifies standalone heaters used for air-

conditioning or heaters used as part of an air-conditioning system such as a boiler, must 

comply with the requirements of Specification J5.2d. 

Specification J5.2d Space Heating 

Clause 1 clarifies that Specification J5.2d provides the requirements for heaters used for 

air-conditioning or as part of an air-conditioning system.  

Clause 2 – Heaters  

The energy sources that may be used for heating a space directly are listed in Clause 2(a) 

which also specifies that all forms of heating described in Clause 2(a)(i) to (a)(vii) can be 

used in combination so as not to restrict heating to only one type. This clause recognises a 
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combination of heating options may be the most appropriate and cost effective heating 

solution and may include a limited amount of electric resistance heating. 

Clause 2(a)(vi) permits reclaimed heat from another process such as from a refrigeration 

plant, a co-generation plant, and bio-fuels to be used and this reclaimed energy can be 

used in conjunction with one or more heaters allowed under Clause 2. 

Electric heating can be used in specific circumstances only as outlined in Clause 

2(a)(vii)(A) which allows a small amount of electric resistance heating, up to 10 W/m2 for 

climate zone 1 and 40 W/m2 for climate zone 2, for the floor area of the conditioned space. 

The small allowances recognise the likely limited heating required for these mild climates. 

Clause 2(a)(vii)(A)(cc) permits larger electric heating allowances in situations where 

reticulated gas is not available at the allotment boundary, recognising the likely limited 

heating options in areas where natural gas is not readily available. The maximum values 

are specified in Table 2a and are again climate zone based to recognise the limited 

heating required in temperate climates, compared to cool climates. 

Clause 2(a)(vii)(B) allows a further exemption for relatively small electric heaters in climate 

zones 1 to 5 if the annual energy consumption for this heating is not more than 15 kWh/m2 

of the floor area of the conditioned space. 

Clause 2(a)(vii)(C) places limits on the amount of reheat allowed for an in-duct heater. 

Clause 2(b) permits a small 1.2kW electric heater in a bathroom of a Class 3 or Class 9c 

building. Typically this would include small electric heaters such as a 3-in-1 heater, 

exhaust fan and light system. 

Clause 2(c) is specifically for fixed outdoor heaters and requires that the heater must be 

capable of automatic shutdown, which may be achieved by an outdoor temperature 

sensor, timer, motion detector or the like. This requirement aims to limit energy 

consumption when the service is not needed. 

Clause 2(d) specifies the efficiencies required for gas and oil fired heaters that heat a 

space via water, such as boilers (see Figure 11-7 below). The minimum thermal 

efficiencies located in Table 2b are based on fuel type and rated capacity of the boiler in 

kW. The performance of the water heater must be tested in accordance with British 

Standard BS 7190 which covers the assessment of low temperature hot water boilers 

using a test rig. Note that by using a performance based solution, alternative testing 

standards may be utilised. 

Clause 2(d)(ii) also requires gas to be the energy source where it is available at the 

allotment boundary. 
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Alert: 

BS 7190 is the British standard for the, “Method for assessing thermal performance of low 

temperature hot water boilers using a test rig”. The Standard specifies a procedure for 

assessing the thermal performance of low temperature hot water boilers which are 

intended for central heating or indirect how water supply and which are fired with solid, 

liquid or gaseous fuels.  

Figure 11-7 Typical boiler installation (source - AIRAH) 

 

J5.2(f) Energy Efficiency Ratios 

J5.2(f) outlines that refrigerant chillers used as part of an air-conditioning system, as well 

as packaged air-conditioning equipment, must have an energy efficiency ratio in 

accordance with Specification J5.2e. 

Specification J5.2e Energy Efficiency Ratios  

Clause 1 – Scope 

Clause 1 clarifies that Specification J5.2e provides the energy efficiency ratio (EER) 

requirements for refrigerant chillers that are used as part of an air-conditioning system, 

and packaged air-conditioning equipment. 

Clause 2 - Energy Efficiency Ratios  

Clause 2(a) covers the requirements for refrigerant chillers (see figure 11-7) and specifies 

that the performance of a refrigerant chiller of capacity up to 350 kWr that is part of an air-

conditioning system must have an EER complying with Table 2a. The EER must be 
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determined by testing in accordance with the American Air-conditioning & Refrigeration 

Institute (AHRI) Standard AHRI 550/590. 

Alert: 

AHRI 550/590 is the American Air-Conditioning & Refrigeration Institute standard for the, 

“Performance rating of water-chilling and heat pump water-heating packages using the 

vapour compression cycle”. The standard specifies the requirements for water-chilling and 

water-heating packages using the vapour compression cycle including test requirements, 

rating requirements, minimum data requirements, marking and nameplate data and 

conformance conditions.  

Figure 11-8 Typical air-conditioning chiller (source – Carrier) 

 

This standard requires chillers to be tested at full load and at a series of part loads, which 

are then integrated into a single number part-load efficiency. Part load (or integrated part 

load) is far more critical than a full load as a single chiller will not operate for many hours of 

a typical year at full load. 

Note that the energy efficiency of chillers of 350 kWr capacity and above are regulated 

under MEPS. 

Clause 2(b) states that packaged air-conditioning equipment with a capacity of 65 kWr and 

above must have a minimum EER when cooling complying with Table 2b, when tested in 

accordance with AS/NZS 3823.1.2 at test condition T1. Table 2b specifies the efficiencies 

required for packaged air-conditioning equipment including a split system and a heat 

pump. 
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Figure 11-9 Typical packaged air-conditioner (source - Carrier) 

 

AS/NZS 3823.1.2 has various test conditions so this clause requires the equipment to be 

tested at condition T1. This standard covers the performance of electrical appliances air-

conditioners and heat pumps, ducted air-conditioners and air-to-air heat pumps testing and 

rating for performance. 

Alert: 

AS/NZS 3823.1.2 is the Australian and New Zealand standard for the, “Performance of 

electrical appliances - air-conditioners and heat pumps”, specifically “Ducted air-

conditioners and air to-air heat pumps – testing and rating for performance”. The standard 

specifies the standard conditions for capacity and efficiency ratings of ducted, air-cooled 

air-conditioners and ducted air-to-air heat pumps 

Note that the energy efficiency of packaged air-conditioning equipment up to 65 kWr 

capacity is controlled by MEPS. 

A packaged air-conditioner is a modular factory assembled air-conditioning unit. These 

units are self-contained and include within the unit all the components for heating and/or 

cooling such as fans, controls, a refrigeration system, heating coil and sometimes the 

heater. Split systems are a type of packaged air-conditioner where the indoor and outdoor 

units are separately installed and are electrically connected and joined by refrigeration 

piping on site.  

J5.2(g) Time switches 

J5.2(g) specifies the requirements for time switch controlling of power supply to air-

conditioning systems. The intent is to reduce unnecessary energy consumption 

attributable to the system when it is not being used. 
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Air-conditioning systems and heaters greater than 10 kW must be provided with time 

switches in accordance with Specification J6 that can activate and de-activate the 

respective system. The threshold size criterion is based upon where a space is served by 

a small system, the system is likely to be under the control of the occupants who would 

determine when the system should operate and therefore could efficiently control the 

system manually. 

J5.2(g)(ii) grants exemptions for time switches for an air-conditioning system serving a 

single sole-occupancy unit of a Class 2, 3 or 9c building or a Class 4 part of a building. 

This exemption recognises that the temperature will be controlled by the occupants as 

described above. There is also an exemption for a building where air-conditioning is 

needed for 24 hour occupancy such as a hospital emergency room. 

J5.3 Mechanical Ventilation Systems 

J5.3 relates to a system that provides mechanical ventilation. 

It should be noted that the NCC cannot mandate operational or administrative matters 

such as the pre-programmed times for time switches, nor would it be practical to do so. It 

can only require that time switches be installed. 

J5.3(a) Control 

J5.3(a) relates to the control requirements for mechanical ventilation systems so that the 

consumption of energy is limited. As outlined in J5.3(a)(i) the mechanical ventilation 

system may be part of an air-conditioning system described in J5.2 or may be a separate 

mechanical ventilation system such as a carpark mechanical ventilation system. The 

requirements do not apply to a mechanical ventilation system that serves only one sole-

occupancy unit of a Class 2 building or Class 4 part of a building. 

J5.3(a)(i)(A) is intended to only apply when the building or part of a building served by the 

mechanical ventilation system is unoccupied. For example, if a mechanical ventilation 

system serves a whole building it is only required to be capable of being deactivated when 

the whole building is unoccupied. Similarly, if a mechanical ventilation system only serves 

a single floor of a building, the system must be capable of being deactivated when that 

part of the building is unoccupied. 

J5.3(a)(i)(B) contains specific requirements for when a mechanical ventilation system 

serves a conditioned space. 

J5.3(a)(i)(B)(aa) requires that the outdoor air requirement of Part F4 not be exceeded by 

more than 20% when serving a conditioned space. This value is to provide the designers 

some flexibility when supplying a series of spaces from one system. Where there is a need 
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for more outdoor air for one space, it may be appropriate that a dedicated system be 

installed for that space. 

J5.3(a)(i)(B)(bb) requires a mechanical ventilation system where the building or space has 

a high density of people and consequently a high rate of outdoor air required by Part F4, to 

have facilities to either reclaim energy from the building's exhaust or reduce the outdoor air 

rate required by Part F4. This must be done in proportion to the number of people in the 

building. A system in climate zone 2 is exempt from this requirement because it would not 

be cost effective in a climate where the outside air is so temperate. 

Reminder: 

Part F4 of NCC Volume One contains requirements for certain rooms contained in 

buildings to be subjected to ventilation, whether it be via natural or mechanical means.  

J5.3(a)(ii) outlines that there are a number of exemptions from the requirements of J5.3 

(a)(i)(B)(aa) where additional outside air is provided. 

 The first exemption in J5.3(a)(ii)(A) is for free cooling provided as part of an 

outside air economy cycle or when additional outside air needs to be introduced to 

balance process exhausts such as those used in a health-care building or a 

laboratory. 

 J5.3(a)(ii)(B) exempts situations where additional outdoor air to balance exhaust 

ventilation is required by Part F4. This may occur in areas such as toilets or 

bathrooms which have high exhaust rates to remove contaminated air. In such 

situations, an equivalent level of supply air is required to balance the system. 

 The final exemption in J5.3(a)(ii)(C) is for situations where an energy reclaiming 

system that preconditions all the outside air is used. 

J5.3(a)(iii) is similar to the requirements for air-conditioning systems in J5.2, in that 

J5.3(a)(iii)(A) and (B) require that compliance with J5.3(a)(i) must not hinder the smoke 

hazard management measures required by Part E2 or the minimum ventilation required by 

Part E3 and Part F4. This requirement recognises that whilst reducing the energy 

consumption of buildings is important, energy efficiency measures must not impinge upon 

life safety issues. 

Reminder: 

Part E2 of NCC Volume One contains requirements for smoke hazard management in the 

event of a fire incident.   

Part E3 of NCC Volume One contains requirements for the cooling of lift shafts  
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J5.3(b) Fans 

J5.3(b) refers to Specification J5.2a and provides the link between the DtS Provisions and 

the Specification J5.2a.  

Specification J5.2a 

Clause 1 – Scope 

Clause 1 outlines that the Specification J5.2a provides the requirements for air-

conditioning covered by J5.2 and mechanical ventilation system fans covered by J5.3. 

Clause 2 – Application 

Clause 2(b) specifies that compliance with this Specification must not hinder the smoke 

hazard management measures required by Part E2 or the minimum ventilation required by 

Part E3 and Part F4. This requirement recognises that whilst reducing the energy 

consumption of buildings is important, energy efficiency measures must not impinge upon 

life safety issues. 

Clause 3 - Air-conditioning system fans 

Clause 3 of Specification J5.2a is only applicable to air-conditioning systems. Clause 4 is 

applicable to mechanical ventilation system. 

Clause 4 - Mechanical ventilation system fans 

Clause 4(a)(i)(A) defines that the maximum allowable fan motor power to air flow ratio in a 

general mechanical ventilation system over 1000 L/s must be in accordance with Table 4a. 

This clause relates to selecting an efficient fan irrespective of the system pressure, but 

does so based on system performance. The fan motor power to air flow rate ratio is found 

by dividing the fan motor power (W) by the total flow rate (L/s) and there are differing 

maximum allowances based on whether or not filters are used. Note that fan motor power 

is a defined term that describes what is intended. The system flow rate and resistance is 

determined at the time of design. It should also be noted that motor efficiency performance 

is controlled by MEPS.  

Clause 4(a)(i)(B) relates to mechanical ventilation systems that are used for carparks and 

again only applies to systems where the air flow rate is more than 1000 L/s. The maximum 

allowable fan motor power (W) to total air flow rate (L/s) ratios are contained in Table 4b. 

The maximum allowances vary based on the air flow rate (L/s) and whether the system 

has filters installed. 
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Clause 4(a)(ii) requires a monitoring system to control the mechanical ventilation system in 

a carpark of over 40 vehicle spaces. AS 1668.2 has provision for reducing the ventilation 

rate if an atmospheric contaminant monitoring system is installed. 

Alert: 

AS 1668.2 is the Australian standard for, “The use of ventilation and air-conditioning in 

buildings - Mechanical ventilation in buildings”. The standard includes design requirements 

for mechanical air-handling systems that ventilate buildings and car parks, and 

requirements for ventilation based on the need to control odours, particulates and specific 

gases.  

Similar to the maximum fan motor power levels specified for air-conditioning fans in Table 

3a, the maximum fan motor power limits specified for mechanical ventilation systems may 

not be appropriate for every building design and configuration. A performance based 

solution can be used to demonstrate compliance. 

Clause 4(b) outlines exemptions to the requirements of Clause 4(a) in that the 

requirements of (a) do not apply to a mechanical ventilation system that is part of an air-

conditioning system, a miscellaneous exhaust system complying with J5.4, or a system 

serving a sole-occupancy unit in a Class 2 building or a Class 4 part of a building. 

J5.3(c) Time Switches 

J5.3(c) specifies the requirements for time switch controlling of power supply to 

mechanical ventilation systems. The intent is to reduce unnecessary energy consumption 

attributable to the system when it is not being used. 

Mechanical ventilation systems with an air flow rate of more than 1000 L/s are to be 

provided with time switches in accordance with Specification J6 that can activate and de-

activate the respective system. 

J5.3(c)(ii)(A) grants exemptions for time switches for a mechanical ventilation system 

serving a single sole-occupancy unit of a Class 2, 3 or 9c building or a Class 4 part of a 

building. 

There is also an exemption in J5.3(c)(ii)(B) for a building where mechanical ventilation is 

needed for 24 hour occupancy such as a hospital emergency room or factory. 

J5.4 Miscellaneous exhaust systems 

J5.4 contains requirements for miscellaneous exhaust systems and examples of these 

types of systems may include kitchen hoods, laundry hoods and fume hoods. 



Handbook: NCC Volume One Energy Efficiency Provisions 2018   

 

 Australian Building Codes Board Page 170 

Consideration should also be given to situations where safety is an issue, such as the 

exhaust from a chemical storage cabinet. Likewise, it may be more appropriate that fume 

hoods in some situations operate on reduced flow while in other situations operate at full 

flow. A performance based design may be considered more appropriate in such situations. 

Where an air-conditioning or supply air system is installed to provide outside air for 

ventilation, and this air cannot be relieved from the space by other exhaust ventilation 

systems or by natural means, then a miscellaneous exhaust system could help to achieve 

internal air balance. The requirements of this clause are not intended to apply to 

miscellaneous exhaust systems in these circumstances. 

J5.4(a) requires a miscellaneous exhaust system with an air-flow rate of more than 1000 

L/s that is associated with equipment with a variable demand, to be capable of stopping 

the motor when not needed and have a variable speed fan or similar to minimise the 

exhausting of conditioned air so as to reduce energy consumption. 

J5.4(b)(i) contains an exemption to the requirements of J5.4(a). The requirements do not 

apply to a miscellaneous exhaust system serving a sole-occupancy unit in a Class 2, 3 or 

9c building, or a Class 4 part of a building. 

J5.4(b)(ii) contains an exemption for situations where the exhaust system must balance 

the intake of outside air required for ventilation. The exemption recognises that the 

required minimum ventilation rates take precedence over energy efficiency measures. 
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12 Part J6 – Artificial lighting and power 

Relevant terms used 

List of defined terms 

The following list of defined terms is used throughout this chapter, further explanation of 

these terms can be found in Chapter 2. 

 Illumination power density 

 Lamp power density 

 Light source efficacy 

 Floor area 

 Sole-occupancy unit 

Introduction to Part J6 

The NCC requirements for artificial lighting and power are designed to curb unreasonable 

energy use in lighting systems and the power to certain equipment for nearly all  building 

classifications including the sole-occupancy units of a Class 2 building and a Class 4 part 

of a building. 

Research4 indicates that lighting is estimated to be responsible for 26% of the electricity 

used in an office building. Lighting inefficiencies also have a compounding effect in warmer 

climates because the extra electrical load for lighting translates to waste heat that 

increases the load on the air-conditioning system. 

Refer to Figure 12-1 for a comparison of lamp performances. It should be noted that in this 

diagram the light output or brightness of an electronic ballast tube lamp is about 80 

lumens/watt and that of the halogen lamp about 20 lumens/watt. Accordingly, the 

establishment of minimum standards for the use of energy in lighting systems is an 

important step in controlling building energy use. 

                                            

4 Pitt & Sherry with input from BIS Shrapnel and Exergy Pty Ltd, for the DCCEE, Baseline Energy Consumption and 
Greenhouse Gas Emissions – In commercial Buildings in Australia, Part 1 – Report, November 2012 (pg. 7) 
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Design alert:  

These requirements may require additional information to be provided when seeking 

building approval. Plans will require statements of lamp rating, associated room areas and 

possibly control gear ratings which could be in the form of schedules similar to those used 

for windows. 

Figure 12-1 Comparison of lamp performance 

 

Scope of Part J6 

The provisions apply to all buildings, including within the sole-occupancy unit of a Class 2 

building and a Class 4 part of a building. This is consistent with the philosophy adopted for 

NCC Volume Two. However there are specific exemptions for certain classes of building 

such as Class 8 electricity network substations. 

The requirements in Part J6 cover the following- 

 limits on the efficiency or power consumption rate of artificial lighting installations, 

including some outside the building; 

 control of switching arrangements for lighting and power, including automated cut 

off in some cases, depending on the building class and the size of the lighting 

installation. 
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 control of interior decorative and display lighting; 

 control and efficiency of artificial lighting around the perimeter of a building; and  

 time switches for boiling water and chilled water storage units.  

The specification to Part J6 contains further information on appropriate design 

requirements for lighting and power control devices, including- 

 corridor lighting timers; 

 time switches; 

 motion detectors; and 

 daylight sensors and dynamic lighting control devices. 

Intent of Part J6 

Lighting and power requirements 

The intent of Part J6 is to enable artificial lighting and electric power to be used in a 

responsible manner, thereby avoiding excessive energy use. 

Lighting used in buildings, particularly commercial buildings, is a high consumer of electric 

power, which is usually a high source of greenhouse gas emissions. Accordingly, there are 

significant gains to be achieved by introducing requirements which encourage more 

efficient use of this power. 

In line with the requirements of NCC Volume Two, there are provisions for the use of 

artificial lighting in Class 2 sole-occupancy units and a Class 4 part of a building, as well as 

the common areas of a Class 2 building. 

Lighting is often installed far in excess of the lighting needed for the task or inefficient 

fittings are used; the intent of these provisions is to limit these occurrences. For example, 

ambient lighting installed for aesthetic or mood purposes is not generally required for 

safety or operational purposes so there are opportunities to save energy by restricting 

excessive usage. Shops, in particular, tend to have very high lighting levels to attract 

customers. 

Specification J6 – Lighting and power control devices 

Specification J6 provides more explicit technical requirements for the operation and 

location of control devices such as time switches and motion detectors. This information is 

not readily available in documents such as Australian Standards and, accordingly, has 

been developed for use with the NCC requirements. 
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This chapter provides a detailed analysis of each of the clauses in J6 – Artificial lighting 

and power and Specification J6 – Lighting and power control devices. 

The analysis discusses important points that should be considered when designing or 

assessing a building for compliance with the NCC Volume One DtS Provisions. 

J6.0 DtS Provisions 

This requirement establishes that the DtS Provisions in Part J6 are part of an overall 

energy efficiency solution and each DtS Provision within Section J must be applied in 

order to meet the Performance Requirements. 

In simple terms, the building must comply with all the appropriate DtS Provisions in 

Section J in order to be considered as complying with NCC Volume One using this 

Assessment Method. 

Accordingly, if there is any variation from the prescribed DtS Provisions in one part, then 

the entire energy efficiency requirements for the building will need to be checked to ensure 

that there is no unintended effect on the other parts as a consequence of a Performance 

Solution being adopted for one part. Refer to Section A of NCC Volume One for further 

information. 

J6.2 Artificial lighting 

J6.2(a) Artificial lighting requirements for residential buildings 

J6.2(a) is concerned with controlling the lighting energy used in dwellings, i.e. the sole-

occupancy unit of a Class 2 building or a Class 4 part of a building. subclause (i) specifies 

different allowances for the maximum lamp power density or illumination power density for 

various areas of a sole-occupancy unit i.e. the allowance within the sole-occupancy unit is 

5 W/m2 and the allowance for the verandah or balcony or the like attached to the sole-

occupancy unit is 4 W/m2. 

Due to the defined terms lamp power density and illumination power density, the 

requirements only apply to permanently wired artificial lights. Therefore, portable lamps 

and lights connected by plugs to general electricity power outlets are exempt. 

In order to determine the values, it is necessary to identify the total power in watts (W) of 

the proposed lamps to be installed and then divide this value by the total floor area of the 

space the lamps serve in square metres (m2). 
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J6(a)(ii) provides an alternative approach for dwellings with sophisticated control devices. 

Suitable control devices are listed in Table J6.2b. These control devices further reduce the 

energy used so an increase to the allowance is given.  

This approach provides flexibility in meeting the minimum requirements by recognising the 

energy saving properties of devices such as motion sensors and time switches. 

J6.2(a)(iii) requires the power of the proposed lighting installation to be used and may 

mean the light fittings need to be specified, or some other administrative condition be used 

This may pose an administrative issue for the building official who might need to require 

actual fittings to be installed or only provide conditional approval. 

J6.2(a)(v) requires halogen and fluorescent lamps to be separately switched. This enables 

the more efficient fluorescent lamps to be used routinely and the less efficient halogen 

lamps to be used only when needed. 

J6.2(b) Artificial lighting requirements for commercial buildings 

Subclause J6.2(b) relates to lighting in buildings other than sole-occupancy units of a 

Class 2 building or a Class 4 part of a building and applies to Class 3 and Class 5 to 9 

buildings. Similar to J6.2(a)(ii), this clause sets a lighting power allowance in terms of the 

illumination power density. This includes for power losses in ballasts and control devices. 

Subclause (i) explains that the allowance is the sum of the individual load allowances for 

all spaces in watts. The individual load allowance for a space is calculated by taking the 

maximum illumination power density value from Table J6.2a and multiplying it by the area 

of that space. 

The maximum illumination power density values in Table J6.2a have been based on a 

lighting design complying with the recommendations of AS 1680 Interior and workplace 

lighting - Part 1 General principles and recommendations; for the nature of the task, 

including an allowance for a safety margin in design and the physical limitations in placing 

a discrete number of fittings in a uniform array. Table 12-1 shows how some of the values 

in Table J6.2a correspond to the lighting levels of AS 1680. 

The figures have been set at a level that can be achieved with reasonable surface 

reflectance, high efficacy light sources, low loss control devices and high efficiency 

luminaires. 
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Table 12-1 Relationship of maximum illumination power density values in Table J6.2a to AS 1680 

illuminance levels 

Space 

AS 1680 
recommended 

illuminance 
(Lux) 

Maximum 
illumination 

power density 
(W/m2) 

Lumens/
Watt 

Auditorium, church and public hall 160 10 16 

Board room and conference room 240 10 24 

Carpark - general 40 3 13 

Carpark – entry zone (first 20 m of travel) 800 25 32 

Control room, switch room, and the like 160 10 16 

Corridors 160 6 27 

Courtroom 320 12 27 

Entry lobby from outside the building 160 15 11 

Health-care - children’s ward 240 10 24 

Health-care - examination room 400 10 40 

Health-care- patient ward 240 7 34 

Kitchen and food preparation areas 240 8 30 

Laboratory 400 15 27 

Library – reading room and general areas 320 10 32 

Museum and gallery - circulation, 
cleaning and service lighting 

240 8 30 

Office – artificially lit to an ambient level 
of 200 lux or more 

320 9 33 

Office – artificially lit to an ambient level 
of <200 lux 

160 7 23 

Plant room 80 5 16 

Public toilet 80 5 16 

Restaurant, cafe, bar, hotel lounge and a 
space for the serving and consumption of 
food or drinks 

80 18 4 

School - General purpose learning areas 
and tutorial rooms 

320 8 40 

Storage, shelving no higher than 75% of 
the height of aisle lighting 

160 8 20 

Storage, shelving higher than 75% of the 
height of aisle lighting 

160 10 16 
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Space 

AS 1680 
recommended 

illuminance 
(Lux) 

Maximum 
illumination 

power density 
(W/m2) 

Lumens/
Watt 

Service area, cleaner’s room and the like 80 5 17 

Wholesale storage and display area 320 10 32 

Table J6.2a contains two levels of maximum illumination power density for offices. General 

open areas that are lit to 200 lux or more may use 9 W/m2 whilst offices lit to less than 200 

lux, where task lighting is intended to supplement the general lighting, have a maximum for 

general lighting of only 7 W/m2. 

Note 1 of Table J6.2a provides values for applications not specifically listed in the table. 

Note 3 of Table J6.2a is a concession for small enclosed spaces. This is because walls 

absorb light energy and so less illumination would be available at the working surface level 

unless some compensation is permitted. A formula is given for calculating the allowable 

increase to the maximum illumination power density permitted and is based on a room 

aspect ratio. 

Note 4 of Table J6.2a allows an increase to the maximum illumination power density if a 

suitable control device is used for Table J6.2b. 

Table J6.2b - Illumination power density adjustment factors 

It is recognised that there are many variables in lighting that limit the ability to achieve the 

maximum illumination power density limits specified in Table J6.2a. To provide flexibility in 

meeting the requirements a series of adjustment factors have been included in Table 

J6.2b that provide credit for using additional energy limiting devices, similar to the 

concession offered for the effect of small spaces. 

The adjustment factors are applied to the illumination power density allowance in Table 

J6.2a for the space. This means that, if a designer chooses to use a less efficient light 

source or luminaire, compliance can still be achieved by including a supplementary control 

device such as an occupancy sensor or photoelectric device. 

Occupancy sensors represent an efficient way of tailoring the lighting to the functional 

needs of the space. The fewer lights that are controlled by an individual sensor the greater 

the potential energy saved, however there is less cost saving on the energy to offset the 

cost of the sensor. Therefore, there is a graduated scale of adjustment factors for the area 

of lights controlled. 
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A designer can look at the relative cost/benefit ratio of each option for the project. The 

cost/benefit may not be a simple balance of the cost of the control device versus the 

potential energy saving, for example, the preference may be to provide surplus illumination 

power density allowances to offset another area. 

Example: Example of J6.2(b)(i) for a small laboratory 

A laboratory is 5 m by 7 m, therefore its floor area is 35 m2 and the perimeter is 24 m. The 

ceiling is 2.6 m high. The lighting design has a proposed aggregate design illumination 

power load (load for all lighting fittings) of 500 W which includes all ballasts and it 

incorporates a manual dimming system which operates all of the lights as a single block. 

Design: The design illumination power load is 500 W. 

Allowance: From Table J6.2b, the maximum illumination power density allowed for a 

laboratory is 12 W/m2. 

Adjustment factors: From Table J6.2b, the illumination power density adjustment factor 

for a manual dimming system that controls at least 75% of the floor area, in a building 

other than a sole-occupancy unit in a Class 2 building or Class 4 part of a building, is 0.95. 

From Table J6.2a Note 3, the adjustment factor for room size depends upon the room 

aspect ratio: 

𝑟𝑜𝑜𝑚 𝑎𝑠𝑝𝑒𝑐𝑡 𝑟𝑎𝑡𝑖𝑜 =  
𝐴

𝐻 × 𝐶
 

where: 

A = the area of the enclosed space 

H = the height of the space measured from the floor to the highest part of the ceiling 

C = the perimeter of the enclosed space 

Therefore the room aspect ratio is 

=  
35

(2.6 × 24)
 

= 0.56 

Since the room aspect ratio is less than 1.5, Note 3 of Table J6.2a allows an adjustment 

factor for room aspect. The factor is calculated as:  
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𝐴𝑑𝑗𝑢𝑠𝑡𝑚𝑒𝑛𝑡 𝑓𝑎𝑐𝑡𝑜𝑟  =  0.5 +
𝑟𝑜𝑜𝑚 𝑎𝑠𝑝𝑒𝑐𝑡 𝑟𝑎𝑡𝑖𝑜

3
 

=  0.5 +  
0.56

3
 

= 0.69 

To determine the new allowance the maximum illumination power density for a laboratory 

from Table J6.2a is divided by the adjustment factor calculated above.  

This means 12 W/m2 is divided by 0.69 to give 17.4 W/m2.  

Note 4 of Table J6.2a allows the adjustment factor from Table J6.2b for the manual 

dimming system to be applied in addition to the adjustment for room aspect. The new 

allowance then becomes: 

17.4 / 0.95 = 18.3 W/m2 

The illumination power load allowance is space area x maximum illumination power 

density, which is 35 x 18.3 = 640.5 W 

Outcome: As the aggregate design illumination power load of 500 W is less than the 

illumination power load allowance of 640.5 W, the design complies. 

J6.2(b)(iii) provides specific requirements for situations where there are multiple lighting 

systems serving the same space and where there is adjustable position lighting such as 

trapeze lighting and track lighting. 

J6.2(c) Exemptions 

The energy efficiency provisions in J6.2(a) and J6.2(b) are not always appropriate 

depending upon the use of a space and there are situations when life safety must take 

precedence. J6.5(c) lists exemptions which take account of such situations. The following 

paragraphs describe these exemptions. 

Emergency lighting as required by NCC Volume One Part E4 is exempt as the life safety 

takes precedence over energy efficiency. 

Lighting associated with signage, lighting within display cabinets, and lighting for cases 

that are fixed in place are all exempt. This concession applies to both external and internal 

signage and, includes lighting that highlights signs. In regards to display cases, the lighting 

must be within the fixed cabinet or case to be exempted. 

Lighting installed in the accommodation areas within a detention centre such as jails and 

remand centres is also exempt. Accommodation should be interpreted as the area 
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specifically set aside for the detainees. Ancillary areas, such as staff common rooms and 

administrative areas do not receive this concession. 

Lighting used for heating, such as in a bathroom use heat radiated from the special 

purpose lamps to warm room occupants. In simple terms, a higher number of watts means 

more heat is radiated. The use of such a system should be nominated on the building 

approval documents. 

Lighting used for a specialist process nature such as in an operating theatre, fume 

cupboard or clean workstation are usually separate from the general overhead lighting and 

are often built into specialised equipment. Therefore they are exempt. 

Lighting used for performances such as theatrical or sporting events, which is often 

separately switched from any general overhead lighting are also exempt. 

Lighting used for the permanent display and preservation of works of art or objects in a 

museum or gallery other than those for retail sale, purchase or auction is exempt as these 

lights are used to facilitate and enhance the viewing of the works of art. 

Lighting Calculator 

The ABCB has produced a calculator to assist users in assessing compliance with J6.2. 

There is also a short YouTube clip describing the ABCB Lighting Calculator for NCC 

Volume One available from the ABCB website. 

The following is a description of key cells in the Lighting Calculator to explain its use. 

Additional advice can be found in the Help Screen of the Calculator. 

Building parameters 

 Building Name/Description – is used to identify the building or parts of the building that 

is being assessed by this spreadsheet- for example the street address. 

 Classification cell – requires the nomination of the Class of building that is being 

assessed by the spreadsheet. 

Lighting details 

 ID - The calculator can display up to 40 rows. Not all of the rows will be visible unless 

you change the number of rows displayed using the input immediately above the 

lighting detail table. Each row is numbered by default (from 1 to 40). You can use 

these numbers or any preferred code to identify each space. 

 Description - Input any desired description of the room or space. This is an optional 

input for the convenience of the user and the assessor. 
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 Floor area of the space – This is the floor area of the space that the lights serve. 

 Perimeter of the space and Floor to ceiling height – these can be used to increase the 

allowable wattage for that space. The concession that applies is called a Room Aspect 

Ratio and applies to small enclosed spaces. The spreadsheet will automate the ratio 

calculation required. The concession is given because in these small spaces less 

illumination would be available at the working level surface as the walls absorb some 

of the light.  

The perimeter is the measurement of the enclosing walls at floor level and is 

measured in metres. The perimeter of the spaces can be entered into these cells if 

applicable. Similarly, the floor to ceiling height can be entered into this cell if the 

concession for small spaces is to be used. 

 Design illumination power load – this is where the total sum of the power (in watts) for 

a space is entered into the spreadsheet.  

 Space – This cell is used to select the type of space under assessment. Each space 

has a different power allowance depending upon the function and use of the space. 

Select the appropriate option from the dropdown box. 

 Adjustment Factor One – The use of the adjustment factor dropdown box can be used 

where sophisticated lighting control devices are used, such as dimmers. This means 

that the W/m2 will increase for that space. Click on the red adjustment factor button to 

view the adjustment factors as well as any prerequisites for their use. The other 

columns in the Adjustment Factor One column are used for specific adjustment 

factors. Prompts will occur if the input of additional data is required. 

 Adjustment Factor Two – This column is similar to the Adjustment Factor One column 

and is used where more than one control device is used for a space. Selection of the 

control device used is the same as for Adjustment Factor One described above. 

Calculated outcomes 

There is no need for the user to input additional parameters into the spreadsheet as the 

values used to calculate the outcome are automated in the background of the Lighting 

Calculator. 

The calculated outcomes are not displayed until any input issues have been resolved. 

These issues will be highlighted by formatting or advisory messages. 

 System Illumination Power Load Allowance – This shows the current maximum 

allowance for that space. Green cells indicate a pass and it is important to note that 

any excess wattage for a space that has not been used can be used in another space. 

 Lighting System Share of % of Aggregate Allowance Used – the first percentage 

shows how much the lighting in the individual space is contributing to the total 

allowance used. The second percentage is the same for every space in that column, 
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and shows the total amount of the allowance that has been used by the overall lighting 

design i.e. from all the spaces combined. 

By looking at both percentages, users can identify which results need to be improved 

and which spaces are most influencing the result. 

 Compliance indicator – The box below the calculated outcomes indicates whether the 

proposed lighting design meets the requirements of J6.2. The calculator attempts to 

highlight improbable inputs but cannot validate every input. Subject to those 

qualifications, a green tick means compliance has been achieved and a red cross 

means compliance with the lighting requirements has not been achieved. 

If the overall design does not comply, some of the design parameters will need to be 

changed with the aid of the information provided in the “Lighting System Share of % of 

Aggregate Allowance Used” column. 

The following Figure shows a screenshot of the Lighting Calculator 

Figure 12-2 Screenshot of the Lighting Calculator 

 

J6.3 Interior artificial lighting and power control 

These requirements cover the switching and control of lighting in various building Classes 

and for automatic control of lighting and power in a sole-occupancy unit of a Class 3 

building. The intention is to ensure that rooms are not unnecessarily using artificial lighting 

or power when unoccupied. 
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J6.3(a) – Individual lighting controls for each space 

This subclause requires lighting in each room or space within a building to be operated 

separately from other rooms or spaces. In simple terms, the lighting in each space must be 

switched by its own light switch or group of switches. The requirement prevents the use of 

a master light switch to operate all lights in a number of rooms or spaces. 

Design alert:  

The term ‘space’ may apply to a separate activity area within a larger room and is not 

necessarily defined by walls. An example would be a TV area within a larger recreational 

room. These spaces should be defined on the architectural plans. 

J6.3(b) Occupant activated light and power switch 

Subclause (b) requires each sole-occupancy unit within a Class 3 building, except one 

accommodating the aged or people with a disability, to have a device to cut off power to 

artificial lighting, air-conditioning, local exhaust fans and bathroom heating when 

unoccupied. 

The device must be activated by the presence of occupants. It can, for example, be 

operated by a motion detector or a security card reader which turns power off when the 

card is removed. 

J6.3(c) Lighting switch location and area of operation 

Subclause (c) requires that a lighting switch be in a visible position in the room where the 

lighting is being switched or in an adjacent room where the lighting being switched is 

visible. It also limits the area of lighting that a single switch can control. The area permitted 

varies according to the class of the building and the size of the space being artificially lit. 

J6.3(d) Lighting controls 

Subclause (d) requires that 95% of the light fittings in a building or storey of a Class 5 to 9 

building which is larger than 250 m2 be controlled by a device which can turn them off 

when unoccupied. The device can include a time switch or motion detector complying with 

Specification J6, or a security card reader that registers a person entering and leaving the 

building. 

J6.3(e) Separation of switching 

Subclause (e) requires that, a Class 5, 6 or 8 building with a floor area greater than 250 m2 

must have separate controls for artificial lighting in the natural lighting zone adjacent to 
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windows and for general lighting not in the natural lighting zone. There are exemptions for 

small spaces, natural lighting zones with less than four light fittings or where most of the 

light fittings in the room are located in the natural lighting zone. 

J6.3(f) & (g) Exceptions 

Similar to Part J6.2 there is an exemption in subclause (f) for emergency lighting required 

by Part E4. There are also exemptions for spaces where artificial lighting is needed for 24 

hour occupancy such as for a manufacturing process, parts of a hospital, an airport control 

tower or within a detention centre. 

Subclause (g) exempts from subclause (d) any lighting whose sudden loss would create a 

safety risk. Lighting installations in the patient care areas of a Class 9a building or in a 

Class 9c building are examples. 

J6.4 Interior decorative and display lighting 

The provisions of this clause cover decorative and display lighting inside a building and 

window display lighting. The interior lighting, such as for a foyer mural or art display, must:  

 be separately controlled from other artificial lighting; and  

 have separate manual switching for each area that operates during different 

periods, except where operating times coincide such as in a museum or art gallery; 

and  

 have a separate time switch, in accordance with Specification J6, for display lighting 

uses more than 1 kW. 

Subclause (b) requires window display lighting, usually on the internal perimeter of the 

building, to be controlled separately from other display lighting. 

J6.5 Artificial lighting around the perimeter of a building 

These requirements cover external lighting around the perimeter of a building, which must  

 be controlled by a daylight sensor or programmable time switch control,  

 use high efficacy lamps or a motion detector if the total load exceeds 100 W, and 

 have a separate time switch, in accordance with Specification J6, when used for 

decorative purposes. 

Subclause J6.2(b) exempts emergency lighting required by Part E4 and lighting around a 

detention centre from the requirements of (a)(ii) but not from (a)(i). This means that 

artificial lighting around the perimeter of the building in these circumstances must be 

controlled by a daylight sensor or a time switch. 
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J6.6 Boiling water and chilled water storage units 

A time switch is required for boiling water and chilled water storage units that continually 

maintain water at temperature because they can waste energy when not used for long 

periods of time such as overnight. The time switch used must be in accordance with 

Specification J6. The requirement does not apply to instantaneous units that heat or chill 

water as it is being drawn off. 

Specification J6 – Lighting and power control devices 

This specification contains the technical requirements for any lighting and power control 

devices that are required by Part J6. 

Compliance with the requirements of this specification should be verified and substantiated 

by manufacturer’s data sheets during the building approval process. Verification would be 

similar to current approval processes for emergency lighting where details of the intended 

systems form an integral part of the approval process and approved documentation. 

Specification J6 provides specific requirements for the operation and capability of the 

following electrical equipment- 

 lighting timers; 

 time switches; 

 motion detectors; and 

 daylight sensors and dynamic lighting control devices. 

Clause 2 - Lighting timers 

A lighting timer is installed so that artificial lighting needed only for transiting between 

occupied parts of a building will operate on demand before turning off automatically after a 

reasonable time has passed. The provisions within clause 2 are intended to provide a 

reliable and safe switching and lighting arrangement, without running unnecessarily. 

The provisions specify that a timer switch needs to be available near every entry door and 

visible when the space is not artificially lit. The area controlled by a single push button 

timer is limited to 100 m2 to avoid wasteful energy use. Even so, at least 5 percent of lights 

in areas larger than 25 m2 must operate separately from the timer to allow a constant low 

level of lighting for people to enter the space safely. The 5 percent of lighting that is 

allowed to remain active can usually be achieved by an exit sign or similar fitting. The 

percentage applies to numbers of lights and not to the energy used by the lighting. 
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Design alert:  

Where the corridor or space is part of an exit or other space defined under Part F4.4, the 

artificial lighting levels should comply with F4.4. 

Clause 3 - Time switch 

The time switch provisions apply to electric power for air-conditioning plant, ventilation 

plant and boiling water or chilled water storage units, as well as to general lighting 

switches not covered by clause 2. The switches are intended to turn off the power 

automatically. The time switch can be programmed to accommodate the needs of the 

specific occupancy. However, the program must be capable of turning off the system after 

normal occupation has finished. 

Design alert:  

The term ‘normal occupation’ would, for example, also include suitable allowance for after-

hours cleaning and other building functions outside the traditional 9am to 5pm operation of 

business premises. 

Clause 4 - Motion detectors 

Motion detectors have many advantages over other control devices. For example a person 

entering a space does not need to find the button to switch on the lights and they can enter 

the space with more confidence as another person already within the space would have 

activated the lights. The motion detector requirements for lighting include detection 

thresholds, maximum areas that an individual detector can control, maximum number of 

lights that can be controlled by a detector, how long they can operate the lights after 

activation, and override facilities. The clause separates these requirements into three 

applications, for 

 a Class 2, 3 or Class 9c building, other than within a sole-occupancy unit; 

 a Class 5, 6, 7, 8, 9a and 9b non-residential building, and 

 outside a building. 

There are no specific requirements for a Class 4 part of a building. 

Clause 5 - Daylight sensor and dynamic lighting control devices 

The daylight and dynamic lighting sensors are designed to respond to changes in the 

illumination levels within a designated area. The provisions define essential operational 

parameters for the sensors. These details can be verified from manufacturer’s data. 
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The provisions require the sensor or control device to be designed to operate only the 

artificial lighting. 

Either dimmed or stepped switching is acceptable, provided the process complies with the 

arrangements in subclause (a)(ii) and the technical requirements of this clause can be 

verified by manufacturer’s data. 

Subclause (b) places limits on any manual override switch for sensors or dynamic control 

devices. It cannot bypass the controls to switch lights on, independently of the dimming 

arrangements. 
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13 Part J7 – Heated water supply and swimming pool and spa 
plant pool 

Reminder: 

All requirements in Part J3 apply to the sole-occupancy units of a Class 2 building or Class 

4 part of a building. Refer to Chapter 7 for more information. 

Relevant terms used 

Defined terms 

 Renewable energy 

 Swimming pool 

Introduction to Part J7 

These requirements have been developed to minimise the amount of energy used in 

providing sanitary heated water supply to a building and any pool or spa heating and 

pumping. The sanitary heated water supply is different to heated water used for space 

heating, which is covered by Part J5 of NCC Volume One and Chapter 11 of this 

Handbook. 

A heated water supply system is a significant user of energy in a building and, although 

there is only limited data on pools and spas, their energy use is also significant. 

As part of the consolidation of NCC heated water energy efficiency provisions for NCC 

2014, some provisions which previously appeared in Part J7 have been relocated to Part 

B2 of NCC Volume Three – Plumbing Code of Australia. Whilst these provisions now 

appear in NCC Volume Three, they are still discussed in detail in this Chapter. 

Scope of Part J7 

The provisions are limited to the following- 

 heated water supply systems, except for solar heated water supply systems in climate 

zones 1, 2 and 3 (located in Part B2 of NCC Volume Three); 

 swimming pool heating and pumping; and  

 spa pool heating and pumping. 
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Design alert: Is a heated water system that directly heats a building considered to 

be a service which needs to comply with Part J5? 

The requirements for a heated water system used to directly heat a building, such as a 

hydronic heat panel system, are addressed by Part J5. Part J7 applies to drinking water 

delivered for food preparation or for hygiene and amenity purposes. 

Intent of Part J7 

These requirements have been developed to control the loss of energy from sanitary or 

bathing water systems. 

Storage water heaters operate by maintaining stored water at a specified temperature, 

irrespective of when the water is to be used. Maintaining water at a temperature above 

ambient will incur energy loss. Accordingly, requirements have been introduced to reduce 

the amount of heat loss from these units, which in turn will provide tangible reductions in 

GHG emissions. Another aspect of these provisions is the requirement to insulate heated 

water supply pipes irrespective of whether the pipes are fitted to a storage or 

instantaneous water heater. Note there is an exemption for solar water heaters in climate 

zones 1, 2 and 3. 

The intent of the DtS Provisions relevant to swimming pools and spas is to- 

 limit the energy supply to a less greenhouse gas intensive source, e.g. not resistive 

heating by electricity; 

 limit the amount of energy used; and 

 limit the loss of heat by conduction and convection. 

This Chapter provides a detailed analysis of each of the clauses in Part J7 of NCC Volume 

One and Part B2 of NCC Volume Three. 

The analysis discusses important points that should be considered when designing and 

assessing a building for compliance with these requirements. 

J7.0 DtS Provisions 

This clause establishes that the DtS Provisions in Part J7 are part of an overall energy 

efficiency solution and each DtS Provision within Section J must be applied together in 

order to meet the Performance Requirements. 

In simple terms, the building must comply with all the appropriate DtS Provisions in 

Section J in order to be considered as complying with NCC Volume One. 
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Accordingly, if there is any variation from the prescribed DtS Provisions in one part, then 

the entire set of energy efficiency requirements for the building will need to be checked to 

ensure that there is no unintended effect on the other Parts as a consequence of a 

Performance Solution being adopted for one Part. Refer to Chapter 4. 

J7.2 Heated water supply 

As mentioned previously, the requirements of subclause J7.2 Heated water supply, are 

now located in NCC Volume Three. The current text directs the user to where these 

requirements are located in NCC Volume Three. 

J7.2 Heated water supply 

A heated water supply system for food preparation and sanitary purposes must be 

designed and installed in accordance with Part B2 of NCC Volume Three – Plumbing 

Code of Australia. 

NCC Volume Three – Part B2 Heated water services 

The general requirements of B2.2 in NCC Volume Three contain the heated water 

requirements previously located in NCC Volume One; it states: 

B2.2 General requirements 

(a) The design, construction, installation, replacement, repair, alteration and maintenance 

of a heated water service must be in accordance with AS/NZS 3500.4 or Section 3 of 

AS/NZS 3500.5 as appropriate and the requirements of this Part. 

(b) * * * * * 

(c) A solar heated water supply system for food preparation and sanitary purposes, where 

installed in a new building in climate zones 1, 2, or 3, is not required to comply with – 

 (i) Section 8 of AS/NZS 3500.4; or 

 (ii) for new Class 1 and 10 buildings, Section 3.33 of AS/NZS 3500.5. 

As outlined above, the detailed requirements are contained in the referenced Standard 

AS/NZS 3500.4 - Plumbing and Drainage Heated Water Services.  

Solar heated water supply systems in climate zones 1, 2 and 3 are exempt from this 

provision because ambient temperatures in these zones are generally high; reducing the 

need for pipe insulation, and any electric booster is unlikely to be used. 

AS/NZS 3500.4 

The Standard specifies requirements for heated water installations. Key aspects of the 

requirements of the Standard are discussed below. 



Handbook: NCC Volume One Energy Efficiency Provisions 2018   

 

 Australian Building Codes Board Page 191 

Climate zones and regions 

The Standard characterises climates more broadly than the NCC climate zones. This 

results in the Standard having three climate regions where the NCC has eight climate 

zones. 

The climate regions within the Standard are larger than the NCC climate zones because 

the insulation levels that are economically justifiable are similar over a larger range of 

conditions. This reduces the need for more complex climate zoning and more graduation 

in the requirements. 

Design alert: How do I know what climate applies when using the NCC and the 

Standard together? 

The following is the relationship between the NCC climate zones and the Standard’s 

climate regions- 

NCC climate zones 1, 2, 3 and 5 = climate region A;  

NCC climate zones 4 and 6 = climate region B; and  

NCC climate zones 7 and 8 = climate region C. 

Note: In a small number of cases, a discrepancy exists between the boundary of a climate 

zone and its corresponding climate region in the Standard. As required under A1.4 of NCC 

Volume Three, the boundary of the relevant climate zone will apply.  

Insulation requirements 

The requirements in the Standard are intended to reduce heat loss from heated water 

supply system piping. In most instances, this is achieved by insulation and heat traps, 

which involve specific pipe configurations. 

The heat trap controls energy loss by utilising gravity and the density of the heated water 

to limit the movement of heated water, thereby greatly reducing convection in the piping. In 

other words the heated water is prevented from rising in the piping where its heat would be 

lost.  

It should be noted that some heated water systems have internal heat traps concealed 

within the unit cabinet. Confirmation of such a heat trap arrangement can be obtained from 

the manufacturer.  
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In some instances, the insulation will be exposed to the weather or buried in the ground or 

within a concrete slab. In such situations, the insulation must be weather resistant and 

waterproof to ensure that the integrity of the insulation is maintained. 

J7.3 Swimming pool heating and pumping 

The first subclause J7.3(a) requires the heating for a swimming pool to be from any one of 

four energy sources or from a combination of them. These requirements effectively 

exclude oil heating and electric resistance heating, either as the only heating method or to 

boost a solar heater system. This requirement is in line with the Performance Requirement 

JP3, which limits energy sources used for heating to those with a low GHG intensity or 

from a renewable energy source. 

When a gas heater or a heat pump provides the heating, subclause J7.3(b) requires a pool 

cover, if the pool is not in a conditioned space, and a time switch to control the operation of 

the heater. Requirements for a time switch are described in Specification J6 which is 

discussed in detail in Chapter 12. 

Subclause (c) requires the time switch to operate the pump to reduce the amount of time 

and associated energy consumed when the pump is operating when not needed. 

The fourth subclause J7.3(d) clarifies that this clause is about swimming pools and not 

about spa pools. Spa pools are covered by Clause J7.4. 

J7.4 Spa pool heating and pumping 

Subclause J7.4(a) restricts the heating sources for a spa pool to the same ones permitted 

for a swimming pool where it shares a water reticulation system with a swimming pool. 

The second subclause J7.4(b) requires a pool cover, regardless of the spa location plus a 

push button switch and a time switch to control the heater where either a gas heater or a 

heat pump, is used. 

Subclause (c) requires a time switch to be provided in accordance with Specification J6 to 

control the operation of a circulation pump for a spa pool having a capacity of 680 litres or 

more. 680 litres is generally accepted as the capacity of when a spa bath becomes a spa 

pool. 
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14 Part J8 –Facilities for energy monitoring 

Relevant terms used 

List of defined terms 

The following list of defined terms is used throughout this chapter, further explanation of 

these terms can be found in Chapter 2. 

 Air-conditioning 

 Electricity network substations 

 Services 

 Sole-occupancy unit 

Introduction to Part J8 

Since the inception of a performance-based BCA in 1996, the obligation to maintain 

building safety requirements to ensure their ongoing performance has been expressed 

through the inclusion of Performance Statements in BCA Volume One through Section I – 

Maintenance. However, obligations to ensure ‘proper performance’ have existed in some 

states and territories relevant legislation since as early as 1945. 

The introduction of a performance based BCA also bought a desire to develop national 

maintenance requirements and in early 2000, work was undertaken to recognise the 

specific obligations imposed by state and territory legislation in the BCA. The relevant DtS 

Provisions or ‘what’ needs to be maintained were identified in Section I of BCA 2004.  

However, a number of administrative issues on which maintenance standards and 

schedules rely, such as competencies of personnel, monitoring, reporting and auditing of 

servicing and maintenance systems were not considered as being appropriate for inclusion 

in the BCA at this time. The BCA (known as NCC from 2011) therefore did not prescribe 

‘how to maintain’ building requirements and jurisdictional approaches continued to apply 

and evolve individually in relevant legislation and Australian Standards.  

As the requirements of Section I remained general in nature i.e. directing users to the 

relevant DtS Provisions to be used for determining compliance it did not prescribe 

methods, or frequency for which safety requirements need to be maintained. This meant 

that most jurisdictions chose to replicate or supplement the Section I requirements.  

Owing to concerns over the ability for Section I to be applied to multiple systems, 

schedules and standards, and the tension of applying the NCC beyond initial certification, 

a decision was taken that Section I be removed from NCC Volume One in 2014.  
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Furthermore, J8.2 - Access for maintenance and JP2 has been removed from NCC 

Volume One. However, designers and regulators still need to consider the need for access 

for maintenance of air-conditioning, ventilation, heated water supply, artificial lighting, 

vertical transport and the like. The need for these considerations is reflected in A2.1 - 

Suitability of materials of the BCA which states that every part of a building must be 

constructed in an appropriate manner to achieve the requirements of the BCA, using 

materials and construction being fit for the purpose for which they are intended including 

the provision of access for maintenance. 

Reminder:  

The removal of Section I and JP2 from NCC Volume One does not change or diminish 

obligations to maintain buildings to ensure ongoing performance in accordance with the 

general requirement expressed through state or territory legislation. The ABCB has 

produced a non-mandatory Handbook that considers maintenance which is available from 

the ABCB website. 

Yet another important aspect of the initial construction is the installation of metering or 

other monitoring equipment to enable energy auditors or maintenance staff to determine, 

from the measured energy consumption, whether a system is operating efficiently. This is 

addressed through the requirements of Part J8. 

Scope of Part J8 

The scope of the facilities required for energy monitoring varies from recording the total 

electricity and gas consumption of a relatively small building to individual monitoring of the 

major services in a larger building. 

Intent of Part J8 

The intent of this Part is to ensure the building is designed to enable energy monitoring to 

be carried out easily. Building owners and designers should appreciate that effective 

design is concerned not only with the needs of the building occupants but also with the 

ongoing operation of the building infrastructure. The intent of requiring monitoring facilities 

is to enable factual information on the energy consumption of the building or its main 

services to be provided, in order to identify and rectify any excessive use of energy. 

J8.1 Application of Part 

The requirements of Part J8 apply to all buildings except within a sole-occupancy unit of a 

Class 2 building or a Class 4 part of a building. They also do not apply to Class 8 electricity 

network substations. This is because the power monitoring procedures for Class 8 

http://www.abcb.gov.au/
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electricity network substations have inherent and critical characteristics that either 

supersede or vary from the procedures adopted and applied to other buildings. 

J8.3 Facilities for energy monitoring 

J8.3 states that all buildings and all sole-occupancy units with a floor area greater than 500 

m2 must have a means of recording the consumption of gas and electricity. This does not 

mean recording of the electricity and gas consumption is required by the NCC, but rather 

that the ability to record is available. For buildings with a floor area no larger than 2,500 

m2, this need only be whole-of-building metering such as an electricity supply meter or a 

gas supply meter. 

Most smaller buildings would have such meters supplied by the utilities company but, in 

the case of a campus style complex, such as a hospital, school or university, the utility 

company might provide only a single meter for the site. 

Once a building exceeds 2,500 m2, additional provisions apply in subclause (b). Buildings 

with a floor area greater than 2,500 m2 must also have the means to record individually the 

energy consumption of nominated main services. The services include,  

 air-conditioning plant; 

 artificial lighting; 

 power supply to appliances; 

 central heated water supply,  

 internal transport devices such as lifts and escalators but only if the building has more 

than one system serving it; and 

 other ancillary plant. 

Again, this requirement does not mean recording of these services is required. The ability 

to record the energy consumption of these services is required and should form part of the 

building solution documentation. The metering may take the form of a Building 

Management System which is likely to be used, in any case, for effective management of 

the building services. However, other suitable facilities to perform this function are 

available. 

There is an exemption in subclause (c) for Class 2 buildings with a floor area of more than 

2,500 m2 where the total area of the common areas is less than 500 m2, to recognise 

instances where the majority of the floor area is occupied by dwellings, which are likely to 

be individually metered. However the requirements of (a) still apply which means that the 

facility to record the consumption of gas and electricity must still be provided. 
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15 State and Territory administration 

Introduction 

The administration of the NCC is the responsibility of the State and Territory Governments. 

State and Territory Governments incorporate the NCC in their building and plumbing 

legislation, which means that the energy efficiency provisions become part of the 

construction law in that particular State or Territory. Typically, the legal arrangement is 

such that the NCC and its referenced standards contain the technical provisions, while the 

building and plumbing administrative procedures are contained in the Act and any 

associated regulations of that jurisdiction. 

Please refer to Chapter 4 for more information. 

Administering the NCC requirements 

For completely new buildings, the application of energy efficiency provisions of NCC 

Volume One is straightforward because it is applicable to all aspects of the construction. 

However, for existing buildings being altered, extended, refurbished or subject to a change 

of classification or use, NCC Volume One is generally applicable only to the new work, to 

those parts of the building directly affected by the new work or to those parts where the 

building's use is being changed. 

Under certain circumstances, the whole of an existing building may be required to achieve 

compliance with NCC Volume One. This depends on the requirements of the applicable 

State or Territory building legislation and the extent of any changes to the building. Some 

jurisdictions also require a building that is being substantially upgraded over a few years to 

comply fully with the NCC. 

Notwithstanding the application of the NCC to existing buildings, in certain States and 

Territories, the Appropriate Authority may grant a dispensation from the need to comply 

with NCC Volume One or certain provisions of the NCC Volume One This will depend 

upon the nature of the changes to the existing building and the dispensation powers given 

to the Appropriate Authority by the applicable State or Territory building legislation. 

Application to alterations and additions 

As previously stated, these provisions are applicable to all new building work, unless a 

dispensation has been granted by the Appropriate Authority in a particular State and 

Territory. Generally, the extent of compliance required of the new work will depend on the 

size of the proposed alterations and additions and the difficulties in achieving compliance. 
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To ensure that the requirements are applied in a practical and logical manner, many of the 

State and Territory administrative requirements are based on discretionary decisions by 

the Appropriate Authority. Guidance on the discretionary powers of the Appropriate 

Authority can be obtained from the relevant State or Territory Administration and their 

contact details are provided on the ABCB website. 

For further information please also refer  to the ABCB Handbook entitled  “Applying energy 

efficiency provisions to new building work associated with Class 2 to 9 buildings” which is 

also available from the ABCB website. 

http://www.abcb.gov.au/
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16 Further reading 

The following reference documents are recommended if further information is required 

regarding the energy efficiency provisions of NCC Volume One.  

Each document, or information about the document, is available from the ABCB upon 

request: 

 Assessment of Energy Efficiency Measures BCA Vol 1: Part J4 – Services, Clause 

J4.6 Hot Water Supply for class 2, 3 and 4 buildings, Dascem Holdings, May 2004 

 Determination of Average Lighting Power Densities for Commercial Buildings, 

Booth and Reilly Consulting Engineers, May 2002. 

 Development of Energy Efficiency Provisions for Windows in Non-Residential 

Commercial Buildings, Pacific and Australia Consulting Engineers Pty Ltd, August 

2004 

 Optimum Window Size for Energy Efficiency, Peter Lyons & Associates, 

December 2008 

 Residential Lighting Control, Lighting Art +Science Pty Ltd, May 2009 

 Review of Section J6 of the BCA, Lighting Art +Science Pty Ltd, November 2008. 

 Review of Specifications J5.2 and J5.4, Obrart & Co, May 2009. 

 Section J - Review of Fan Power Provisions, Coffey Environments, November 

2008. 

 Section J - Review of Pump Power Provisions, Coffey Environments, November 

2008. 

 Section J - Review of Thermal Plant Provisions, Coffey Environments, May 2009. 

 Services Hot Water Provisions for Commercial Buildings, Semf Holdings, July 

2003. 

 Swimming pools and electric space heating - The case for coverage by the 

Building Code of Australia, George Wilkenfeld & Associates, January 2009. 

http://www.abcb.gov.au/
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Appendix A - NCC Building Classifications 

A3.2 Classifications 

Class 1: one or more buildings which in association constitute— 

(a) Class 1a — a single dwelling being— 

 (i) a detached house; or 

(ii) one of a group of two 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; or 

 

(b)  Class 1b — 

(i) a boarding house, guest house, hostel or the like— 

(A) with a total area of all floors not exceeding 300 m2 measured over the 

enclosing walls of the Class 1b; and 

(B) in which not more than 12 persons would ordinarily be resident; or 

(ii) 4 or more single dwellings located on one allotment and used for short-term 

holiday accommodation which are not located above or below another 

dwelling or another Class of building other than a private garage. 

 

Class 2: a building containing 2 or more sole-occupancy units each being a separate 

dwelling. 
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Class 3: a residential building, other than a building of Class 1 or 2, which is a common 

place of long term or transient living for a number of unrelated persons, including— 

 a boarding house, guest house, hostel, lodging house or backpackers 

accommodation; or 

 a residential part of a hotel or motel; or 

 a residential part of a school; or 

 accommodation for the aged, children or people with a disability; or 

 a residential part of a health-care building which accommodates members of staff; or 

 a residential part of a detention centre. 

 

Class 4: a dwelling in a building that is Class 5, 6, 7, 8 or 9 if it is the only dwelling in the 

building. 

 

Class 5: an office building used for professional or commercial purposes, excluding 

buildings of Class 6, 7, 8 or 9. 
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Class 6: a shop or other building for the sale of goods by retail or the supply of services 

direct to the public, including— 

 an eating room, café, restaurant, milk or soft-drink bar; or 

 a dining room, bar area that is not an assembly building, shop or kiosk part of a hotel 

or motel; or 

 a hairdresser’s or barber’s shop, public laundry, or undertaker’s establishment; or 

 market or sale room, showroom, or service station. 

 

Class 7: a building which is— 

(a)  Class 7a — a carpark; or 

 

(b)  Class 7b — for storage, or display of goods or produce for sale by wholesale. 

 

Class 8: a laboratory, or a building in which a handicraft or process for the production, 

assembling, altering, repairing, packing, finishing, or cleaning of goods or produce is 

carried on for trade, sale, or gain. 
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Class 9: a building of a public nature— 

(a)  Class 9a — a health-care building, including those parts of the building set aside as 

a laboratory; or 

  

b)  Class 9b — an assembly building, including a trade workshop, laboratory or the like 

in a primary or secondary school, but excluding any other parts of the building that are of 

another Class; or 

 

(c)  Class 9c — an aged care building. 

 

Class 10: a non-habitable building or structure— 

(a)  Class 10a — a non-habitable building being a private garage, carport, shed, or the 

like; or 
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(b)  Class 10b — a structure being a fence, mast, antenna, retaining or free-standing 

wall, swimming pool, or the like; or 

 

(c)  Class 10c — a private bushfire shelter. 
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