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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 guidelines, handbooks and protocols.  

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 JV3 - 

Energy Efficiency Handbook (Handbook) is to provide construction industry participants 

with non-mandatory advice and guidance on NCC requirements.  

JV3 - Energy Efficiency has been identified as an issue that requires consistent uniform 

guidance.  

The JV3 - Energy Efficiency Handbook has been developed to assist a broad range of 

stakeholders to understand the application of the NCC energy efficiency provisions. It 

will also assist in developing appropriate performance solutions by better understanding 

the requirements of the NCC and the powers and responsibilities that State and 

Territory legislation deliver to an Appropriate Authority has under legislation.  

This Handbook was first published in 2010 as the BCA Section J – Assessment and 

Verification of an Alternative Solution Information Handbook. 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 

appropriate 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.  

1.1 Purpose of the Handbook 

This Handbook is targeted at designers, energy analysts, mechanical engineers, 

electrical engineers and other specialist designers who are familiar with energy analysis 

software used to model the annual energy consumption of a building. The purpose of 

the document is to enhance practitioner awareness of NCC energy efficiency 

requirements and, through guidance, deliver nationally consistent interpretations of 

those requirements. 

The requirements represent minimum acceptable standards as determined via 

consultation with governments, industry and the community.  

1.2 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, 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. 

1.3 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: 

www.abcb.gov.au. 

http://www.abcb.gov.au/
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1.4 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 1.1 

below. 

Figure 1.1 - Building and plumbing regulatory structure 

1.5 The NCC and the BCA 

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 
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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 A 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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2 Background 

2.1 Energy Efficiency in the NCC 

Since 2006, the NCC1 Volumes One and Two have contained energy efficiency 

requirements for all building classifications. The inclusion of energy efficiency 

requirements in the NCC 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 NCC 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 

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

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

The third stage introduced energy efficiency requirements for all other building 

classifications in NCC Volume One for 2006. In 2006, the provisions for housing were 

also 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 NCC 2010; with housing to a 6 star 

or equivalent level. Refer to Figure 2.1 for a timeline showing when the energy 

efficiency requirements were introduced into the NCC. 

                                            

1 Note: Prior to 2011, NCC Volume One and NCC Volume Two were known as BCA Volume One and 
BCA Volume Two. 



Handbook: JV3 - Energy Efficiency 2018  

 

 Australian Building Codes Board Page 5 

Figure 2.1 - 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). 

2.2 Definition of terms 

The NCC Volume One contains definitions in Part A1 Interpretation. These definitions 

are shown in the text of the NCC in italics. When readers come across a defined terms 

they should refer to the definition as it may be different from what is considered 

common usage or what a dictionary defines. The definitions are specifically tailored for 

the NCC context. For example, a “conditioned space” is specifically defined as- 

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 

use of the space, to have its temperature controlled by air-conditioning, but does not 

include- 

  (a) 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 
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 (b) 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 15 J/s.m2 

  (54 KJ/hour.m2); or 

 (c) a lift shaft. 

This is very specific and may be quite different from what practitioners may expect. In 

particular it exempts some specific applications even though they may otherwise be 

considered to be air-conditioned. 

2.3 Building Classifications 

Part A3 of NCC Volume One contains descriptions of NCC building classifications. 

Where there is doubt as to a buildings classification the Appropriate Authority should be 

consulted. The building classifications are provided in Appendix A. 

2.4 NCC Performance Requirements 

2.4.1 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.  

The structure of the performance based NCC is shown in Figure 2.2 below. 

Figure 2.2 - NCC Compliance Structure 
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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 BCA, the descriptions used below are relevant to building only.  

2.4.2 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 mandatory2. 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.  

2.5 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. 

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). 

                                            

2 The General Provisions of NCC Volume One contain additional mandatory requirements. They are 
found in Section A. 
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2.5.1 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. 

2.5.2 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. 

2.6 How to comply with the NCC 

The following NCC provisions describe how compliance with the code is achieved. 

Part A0 is the part in NCC Volume One which outlines the structure of the NCC and 

specifies the compliance parameters of the NCC. Clause A0.1 states that compliance 

with the NCC is achieved by satisfying the Performance Requirements. 

Clause A0.2 states that compliance to the Performance Requirements is achieved by 

either complying with the DtS Provisions or formulating a Performance Solution that is 

shown to meet the Performance Requirement, or a combination of both (DtS Solution 

and Performance Solution). 

Clause A0.3 states that a Performance Solution must be assessed by an appropriate 

Assessment Method. 

Clause A0.5 specifies the available Assessment Methods.  
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2.7 Assessment Methods and Verification Methods 

When a Performance Solution is used, it must be proven that it meets the applicable 

Performance Requirements. In order to do this, the Performance Solution must be 

assessed by using at least one of the specified Assessment Methods outlined in Clause 

A0.5 of NCC Volume One. 

The Assessment Methods are as follows. These are also depicted in Figure 2.3. 

A0.5 

(a) Evidence to support that the use of a material or product, form of construction or 

design meets a Performance Requirement or Deemed-to-Satisfy Provision as 

described in A2.2. 

(b) Verification Methods such as- 

 (i) the Verification Methods in the NCC; or 

 (ii) such other Verification Methods as the appropriate authority accepts for 

  determining compliance with the Performance Requirements. 

(c) Expert Judgement.  

(d) Comparison with the Deemed-to-Satisfy Provisions. 
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Figure 2.3 - Performance based compliance framework 
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2.7.1 Assessment Method (a) - Evidence of Suitability 

This Assessment Method is described in Part A2 Clause A2.2 of NCC Volume One. 

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

construction or design that satisfies either a Performance Requirement or a DtS 

Provision. The forms of evidence that may be used are one, or a combination of, the 

following: 

(a) A report from an Accredited Testing Laboratory. 

(b) A Certificate of Conformity or a Certificate of Accreditation. 

(c) A certificate from a professional engineer or other 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) Another 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.  

2.7.2 Assessment Method (b) - Verification Methods 

2.7.2.1 What is a Verification Method? 

There are two forms of Verification Method described in A0.5(b) -  

(i) the Verification Methods in the NCC; or 

(ii) such other Verification methods as the appropriate authority accepts for 

determining compliance with the Performance Requirements. 

The term Verification Method is defined in the NCC as a test, inspection, calculation, or 

other method, that determines whether a Performance Solution complies with the 

relevant performance Requirements.  

It should be emphasised that the use of a Verification Method to support the use of a 

Performance Solution is one option available under NCC provision A0.5.  

2.7.2.2 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. 

2.7.2.3 What is an inspection? 

An inspection to verify whether a Performance Solution complies with a Performance 

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

installed in an appropriate manner an inspection may need to be undertaken by an 

appropriately qualified person. 

2.7.2.4 What is meant by calculation? 

Engineering calculations, including computer modelling, may be used to verify that a 

design will comply with a Performance Requirement. An example of this is the 

calculation methodology used in Verification Method JV3. 

2.7.2.5 What is meant by another method? 

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

component complies with a Performance Requirement.  

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

situation, construction restraints and Performance Requirements to be met. 

Consequently, consultation between the applicant and the Appropriate Authority will be 

determine which method the appropriate authority will accept. 

2.7.2.6 Verification Method in NCC Volume One, JV3 

Under A0.5(b)(i) compliance with JV3 is sufficient evidence that compliance with 

relevant Performance Requirements has been achieved. 

Previous versions of NCC Volume One included Verification Methods - JV1 and JV2. 

However, JV1 has now been accommodated in the DtS Provisions of Part J0, and 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.  

The concept inherent within JV3 aligns with Assessment Method A0.5(d) of 

“Comparison with the DtS Provisions”  
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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. 

2.7.2.7 Other Verification Methods 

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

be used to verify a Performance Solution, particularly for a purpose built building, 

subject to that method being considered suitable by the Appropriate Authority and used 

in the appropriate way. 

Other Verification Methods may be adopted from overseas or may be based on JV3 but 

use criteria that are specific to the project rather than the more general stated criteria in 

JV3. In this case, the Appropriate Authority would need to be certain that the building 

would continue to be used as proposed in the future. Such an approach would be closer 

to the Assessment Method “equivalent to the Deemed-to-Satisfy provisions”. 

2.7.3 Assessment Method (c) - 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 Judgment 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 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. 
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2.7.3.1 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. 

2.7.3.2 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. 

2.7.3.3 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. 

2.7.3.4 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. 
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2.7.4 Assessment Method (d) - Comparison with DtS Provisions 

This Assessment Method involves a comparative analysis, which would demonstrate 

that a Performance Solution is better 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 Performance Solution to achieve. 

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

provides the same level of energy efficiency as that of the DtS Provisions. In some 

cases, technical analyses would be carried out using calculation methods such as a 

computer model. 

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 (see Figure 2.4).  

Note that with this approach there is a degree of overlap with Assessment Methods, for 

example JV3 is a Verification Method which uses a comparative analysis methodology 

with pre-set input parameters.  
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Figure 2.4 - Framework for establishing a benchmark to determine whether a Performance 

Solution is equivalent to DtS Provisions 

 

2.8 Documentation 

2.8.1 Overview of appropriate documentation 

Decisions made with respect to the NCC should be fully documented. This is to ensure 

that the Appropriate Authority is able to make an informed decision on the acceptance 

of the proposed Performance Solution. The level of documentation required may vary 

depending on the issue. Prior to finalising a design, practitioners should discuss with the 

Appropriate Authority the scope of the documentation likely to be required.  
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2.8.2 Records to be kept 

As part of a performance assessment, adequate records and documentation of the 

assessment should be maintained as part of the approved documentation. This is 

especially important for future works in that building, as any new works may affect the 

initial Performance Solution that has been approved. 

2.8.3 Evidence of Suitability 

The following is an extract of Clause A2.2 for evidence of suitability. 

A2.2 Evidence of Suitability 

... 

(c) Evidence to support that a calculation method complies with an ABCB protocol 

may be in the form of any one or any combination of the following: 

 (i) A certificate from a professional engineer or other appropriately qualified 

  person that— 

 (A) certifies that the calculation method complies with a relevant ABCB 

  protocol; and 

 (B) sets out the basis on which it is given and the extent to which relevant 

  standards, specifications, rules, codes of practice and other publications 

  have been relied upon. 

 (ii) Another form of documentary evidence that correctly describes how the 

  calculation method complies with a relevant ABCB protocol. 

(d) Any copy of documentary evidence submitted, must be a complete copy of the 

original certificate, report or document. 
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3 Use of Software 

The use of computational software as a calculation method provides a standard and 

repeatable methodology and standard and repeatable values for some criteria. This 

standardisation is a benefit to designers, checkers and approvers as it provides 

familiarisation, expediency, confidence and accuracy benefits.  

There is a range of building energy software used in Australia including: 

• Energy analysis software or energy simulation software, which calculates the 

energy used annually by the building’s energy consuming systems. It can take into 

account the energy used by all services and permits the operator to analyse 

different configurations of air-conditioning plant. This software can be used to 

determine a theoretical energy consumption. When determining theoretical energy 

consumption, modelling assumptions such as the currency of meteorological data 

and the occupancy hours and the internal loads, are critical. When software issued 

to compare one building solution with another as in JV3, these assumptions will be 

less critical provided the same assumptions are used in all cases being compared. 

• House Energy Rating software, which provides a “star” rating for housing under 

NatHERS. It focuses on the building construction and predicts heating and cooling 

loads based on the energy flow through the building envelope. 

• Building Sustainability Index (BASIX), is a web based assessment tool that 

calculates the water and energy efficiency of new residential developments in NSW. 

• National Australian Built Environment Rating System (NABERS), managed by 

the NSW Office of Environment and Heritage, on behalf of Federal, State and 

Territory governments. It measures an existing building's environmental 

performance during operation. 

• Green Star, is a suite of sustainability rating tools developed by the Green Building 

Council of Australia. The tool considers many sustainability aspects for a range of 

applications and uses NABERS to predict the energy consumption component of 

the rating. 

The importance of the input assumptions depends upon whether the software is for use 

in a comparative manner or in an absolute one. The comparative approach reduces the 

importance of these assumptions whereas the results under an absolute approach 

depend heavily on the input criteria. In the latter case the results can vary significantly 

depending upon the criteria used to set a target and the criteria used to meet the target. 

Another cause of variation is that there are different operators setting the target to those 

attempting to meet the target. With the comparative approach it is likely to be the same 

operator in both cases. 
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3.1 ABCB Protocol for Building Energy Analysis Software 

For Section J, the ABCB has developed a protocol for software used in energy 

calculations with the aim of: 

• providing a legal basis for determining the suitability of particular software to 

demonstrate compliance with Performance Requirement JP1 via the Verification 

Method route; 

• providing results that are repeatable and consistent to the extent reasonable; and 

• being neutral to all types and sources of software in accordance with National 

Competition Policy. 

The Protocol for Building Energy Analysis Software can be used for a Class 3 building 

and Class 5 to 9 buildings. It describes the essential elements of software suitable for 

use with the energy efficiency Verification Method JV3. It also describes requirements 

for software development and use such as documentation, testing, quality assurance 

and user training. 

The protocol describes essential features of the software, specific capabilities, inputs for 

calculating annual energy consumption, climate data, dealing with social policy, 

methods of assessment, the energy analysis report, testing and quality assurance, 

training of users, evidence of suitability of software and process for validating and 

upgrading software.  

3.2 Description of Energy Analysis Software 

The software used for energy analysis is far more complex that that used for house 

energy rating and considerable time may be required to model a building and its 

services systems. This is because the analysis is about the energy used by the services 

in response to the building, rather than analysing the energy flow through the building 

envelope. The energy used by the services will also depend upon the systems and 

specific equipment selected as part of the services systems. For example, a variable air 

volume system will have different efficiencies for a specific building to a constant 

volume system or a chilled beam system. 

Specialised knowledge is needed to understand the various systems as well as training 

with the specific software. Figure 3.1 shows one of the input screens from a typical 

energy analysis software package. In this case it shows one of the configurations for an 

air-handling unit. 

http://www.abcb.gov.au/Resources/Publications/Education-Training/ABCB-Protocol-for-Building-Energy-Analysis-Software
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Figure 3.1 – Typical air-handling unit 

 

Figure 3.2 shows another of the input screens from a typical energy analysis software 

package. In this case it shows one of the configurations for a chilled water system. The 

operator needs to understand the differences between these systems as well as the 

benefits and limitations of each system.  

In addition, whatever is assumed must be then included in the design, such as a time 

clock if specific plant operation is assumed. 

The software models the heat exchange between an air-conditioned space and the 

external environment to the space, hot or cold bodies in the space including people, 

lighting, machines and the air-conditioning system. The external environment includes 

the external ambient conditions and adjacent spaces. 



Handbook: JV3 - Energy Efficiency 2018  

 

 Australian Building Codes Board Page 21 

Figure 3.2 – Typical chilled water system input screen 

 

The heat exchange analysis includes convection to and from surfaces, radiation 

exchange to and from the external environment, radiation exchange between the space, 

internal surfaces, conduction through surfaces and changes in humidity. 

These heat exchanges are interactive and are expressed within the software by 

mathematical relationships. To determine the amount of heating or cooling to be added 

to the space the solution of the heat exchanges depends on the drivers of the heat 

exchanges. These drivers may include, for example: 

• the external ambient temperature,  

• the solar radiation,  

• the wind velocity, 

•  the activities in the space,  

• the previous thermal state of the building fabric and internal bodies,  

• the reaction of the air-conditioning to the space heating or cooling demand, and the 

like.  

The power input to the air-conditioning is calculated as the air-conditioning response to 

the heating or cooling loads of all of the spaces. 
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Generally, the majority of these drivers vary with time so the power input can only be 

determined for the instant that the values of the drivers are set. The annual air-

conditioning energy consumption is calculated as the sum of the building power 

calculations determined with a suitable time step between each calculation. 

Historical weather data from the closest weather station, in the form of twelve months 

data, is used to represent the building external ambient data at the building location.  

How well the modelled energy consumption represents that of the real building and its 

services. This in turn depends on: 

• the accuracy of the modelling of the building and its services;  

• the modelling of the interaction of the building and its services;  

• the modelling time step chosen;  

• how well the weather represents the weather at the location of the building; and, 

most importantly 

• the expertise and experience of the modeller. 

3.3 Software Variations 

All energy analysis software is different and although there may be similarities in the 

fundamental thermodynamic calculations performed, the scope and treatment of 

individual aspects vary from package to package. It is important that the practitioner 

chooses appropriate software for their project and is familiar with the limitations of the 

particular software being used. 

3.4 Recognition of Software 

The ABCB does not develop or accredit software because the emphasis of the NCC is 

on the calculation, which involves both the design input data and the calculation 

method. The choice of an appropriate calculation method and any calculations 

performed, are the designer’s responsibility. Therefore the choice of software must be 

made on the basis of the appropriateness of the calculations performed by the software. 

However, in order to assist the industry, the ABCB invited software suppliers to submit 

statements of compliance against the ABCB Protocols and those statements were 

provided to the State and Territory Administrations. 

Administrative matters, including the possible approval of specific software for specific 

purposes, are the responsibility of State and Territory Administrations and Appropriate 

Authority so their advice should be sought. 
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At the time of the original publication, statements had been received from suppliers with 

respect to the following software but it should emphasised that acceptance of the 

statements of compliance is the State or Territory Administration’s3 prerogative. 

3.5 Competence to Use the Software 

To use energy rating or energy analysis software, training in the particular software is 

essential. The need for the software supplier to provide training is also part of the ABCB 

Protocol for Building Energy Analysis Software. 

For energy rating software under the NatHERS, the user needs a basic understanding 

of the building elements of a house whereas for energy analysis software the user 

needs an understanding of commercial construction and in particular a thorough 

understanding of the different engineering systems in a building. Most important is a 

thorough knowledge of the characteristics and different configurations of air-

conditioning, ventilation, heating, cooling and energy reclaiming systems.  

As with the software, the ABCB does not accredit users, however, some Administrations 

may have skill level or registration requirements while others leave recognition of this 

specific competence to the Appropriate Authority.  

3.6 Analysis Reports 

The following is a typical output report from the software itself. It will need to be 

supplemented with the details of the Performance Solution proposed. 

                                            

3 A current list of State and Territory Administration contact details are available on the ABCB website: 
www.abcb.gov.au. 

http://www.abcb.gov.au/
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Figure 3.3 – BEAVER printout showing the annual energy consumption 
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4 Verification Method JV3 

JV3 (See Appendix B) can be used as a Performance Solution to demonstrate 

compliance with the Performance Requirement JP1. The Performance Requirement 

JP1 is shown below. 

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. 

4.1 Scope 

JV3 is applicable to all Class 3, 5, 6, 7, 8 and 9 buildings. It is not applicable to Class 2 

buildings and Class 4 parts of buildings. JV3 relates the energy used by the services in 

a Performance Solution to the energy used by the services in a DtS Solution.  

Class 5, 6, 7, 8 and 9 buildings are more likely to be air-conditioned and artificially lit 

than dwellings and so it is important to consider the plant and equipment as JV3 does, 

rather than just the building’s envelope. 

4.2 Intent 

The intent of any Verification Method is to demonstrate that a Performance Solution 

meets relevant Performance Requirements.  

Verification Methods can allow for innovation and better use of a building’s fabric and 

services in order to make the building more energy efficient.  
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This flexibility is essential to our building environment. As a general rule, no two 

buildings are the same, especially in terms of energy consumption, e.g. a fast food 

chain may have a standard design for an outlet; however, no two allotments are exactly 

the same and locations are climate and orientation dependant. The same building with a 

different orientation and exposure to the sun will, unless otherwise compensated, 

achieve a different level of energy consumption. 

Each building is different with respect to layout, orientation, and air-conditioning. In 

many cases, external glazing and façade treatment is used by architects, planners and 

developers to provide a certain appearance that increases the usability and marketing 

potential of the building. However; this may be to the detriment of the energy efficiency 

of the building. 

Verification Method JV3 allows a “trade off” between certain elements, such as a 

reduction in the energy efficiency of the services in the building provided there is an 

increase in the energy efficiency of the fabric or envelope of the building. It also permits 

trading between services such as between HVAC and lighting or between fabric 

elements such as walls and glazing. At a lower level, it also permits trading within a 

service such as a more efficient refrigeration chiller for a less efficient boiler, both within 

HVAC. 

The Verification Method assesses the annual energy consumption in MJ/m2.annum or 

kWh/m2.annum of the subject building and compares it to the theoretical annual energy 

consumption of a reference building. The reference building annual energy consumption 

is that of the building as if it was constructed as a DtS compliant building. This 

Verification Method commonly uses a software tool to calculate the energy consumption 

through “running” a number of options (i.e. different runs). 

Calculations are first carried out with the reference building in order to set a quantified 

benchmark (run 1), in this case the theoretical annual energy consumption. This 

quantified benchmark is determined using standard criteria. 

The theoretical annual energy consumption of the proposed building is then calculated, 

using the same thermal calculation method, the same simulation methods and the same 

climate data as for the reference building. The theoretical annual energy consumption of 

the proposed building must be no greater than the DtS benchmark calculated for the 

reference building. This outcome must be the same with two separate runs (run 2 and 

run 3), one with the proposed Performance Solution (run 2) and one with the alternative 

fabric solution and defined services (run 3). This allows flexibility in the design of the 

glazing (amount, quality and orientation), the fabric of the envelope (walls, floors and 
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roof) and the services (air-conditioning, lighting, heating, etc.). The process using runs 

1, 2 and 3 describes that of a “true” JV3 Performance Solution.  

The following flowchart in Figure 4.1 illustrates the software runs for JV3 and another 

Performance Solution. In all solutions, the reference building (illustrated in green and 

described as run 1) must be done to determine the allowance. The orange pathway 

shows a JV3 Performance Solution, where the building fabric and services are different 

to the DtS Provisions. The aqua pathway is also a JV3 Performance Solution but only 

the building fabric is modified (i.e. the building services of the proposed building are the 

same as the DtS reference building). As they are the same, there is no need to further 

demonstrate that higher performing services have been used at the expense of poorer 

building fabric. Lastly, an additional option, based on the JV3 methodology is shown. 

This yellow pathway shows a Performance Solution where only the building services are 

modified (i.e. the building fabric of the proposed building is the same as the DtS 

reference building). However, this pathway is not commonly used.  

Figure 4.1 - Flowchart showing the use of JV3 and another Performance Solution based on the 

same methodology (a larger version of this flowchart is available in Appendix C) 

 

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 2 

for more information.  
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4.3 Terms Defined in the NCC 

Any term in italics in the NCC is a defined term and so has a specific meaning tailored 

to the needs of the NCC. The following definitions are relevant in using JV3. 

4.3.1 Air-conditioning 

Air-conditioning, for the purposes of Section J, means a service that actively cools or 

heats the air within a space, but does not include a service that directly— 

 (a) cools or heats cold rooms or hot rooms; or 

 (b) maintains specialised conditions for equipment or processes, where this 

  is the main purpose of the service. 

Figure 4.2 shows a typical air-conditioning system with its three distinct sub-systems, 

i.e. air handling, heating water and cooling water. The latter also has a further sub-

system, i.e. condenser cooling water. 

Figure 4.2 – Typical air-conditioning system 
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4.3.2 Annual energy consumption 

Annual energy consumption means the theoretical amount of energy used annually 

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

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

the building services and includes lights and appliances even though the latter is not 

regulated under building law. Energy directly from gas and other fossil fuels is usually 

expressed as MJ/annum while electricity is expressed as kWh/annum. It is usual then to 

express the total as MJ/annum and then per square metre as MJ/annum.m2. 

Annual energy consumption is calculating is by using a software package that is 

capable of assessing the contribution of the building fabric, air infiltration, outside air 

ventilation, internal heat sources (people and appliances) and services such as air-

conditioning systems, and artificial lighting, all specifically for the building use and 

location. The software must comply with the ABCB Protocol for Building Energy 

Analysis Software. 

This theoretical amount of energy must be calculated to be consumed under certain 

specific assumptions including operating profiles and internal loads.  

It is not considered a prediction of the actual energy consumption of an actual building 

as there could be major differences between the operating conditions and modelling 

assumptions such as the internal loads, the hours of operation and how well plant is 

installed, commissioned and maintained.  

Annual energy consumption differs from the annual heating or cooling energy load 

because the consumption depends on 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. 
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4.3.3 Climate zone 

Climate zone means an area defined in Figure A1.1 and in Table A1.1 for specific 

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

characteristics. 

Figure A1.1 – Climate Zones for Thermal Design 

 

The NCC climate zones apply to the DtS Provisions and are relevant for determining the 

elemental provisions for the reference building. However, when modelling the Australian 

climate data files associated with the software are to be constructed from either Typical 

Meteorological Year (TMY), Weather Year for Energy Calculations (WYEC), Test 

Reference Year (TRY) or Reference Meteorological Year (RMY) data files. Although 

Reference Meteorological Year (RMY) files were not available when this Handbook was 

developed, this format would also be acceptable. 

The national and each state and territory climate zone maps are available from the 

Resource Library on the ABCB website. 

4.3.4 Deemed-to-Satisfy (DtS) Provisions  

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

Performance Requirements. 

These are needed for the reference building. 

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

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

separate a conditioned space or habitable room from— 

 (a) the exterior of the building; or 

 (b) a non-conditioned space including— 

  (i) 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. 

In the NCC, this term is not limited to the building’s outer shell, but also includes those 

continuous elements that separate a conditioned space from a non-conditioned space. 

For example, the floor between a plant room and an office space or the wall between a 

corridor and a sole-occupancy unit may be part of the envelope, rather than the outer 

shell. A non-conditioned space may be included within the envelope under certain 

circumstances.  

4.3.6 External walls 

External wall means an outer wall of a building which is not a common wall. 

4.3.7 Glazing 

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. 

The glazing definition needs to be read in conjunction with the definition of a window 

and roof light. It can include a glazed door. For the purposes of Section J, the glazing 

provides an aperture by which light and energy can flow into or from the conditioned 

space. Glazing includes the glass and any frame system.  

4.3.8 Illumination Power Density 

Illumination power density (W/m2) 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 term is more wide-reaching than the simpler "lamp power density" term used for 

residential buildings. It needs to be calculated taking account of the losses from ballast, 

current regulators and integral control devices associated with the lighting system 



Handbook: JV3 - Energy Efficiency 2018  

 

 Australian Building Codes Board Page 32 

including track and flexible lighting systems, and fixed lighting that is part of modular 

furniture and workstation lights. However, socket outlets for intermittent use such as for 

floor standing lamps, desk lamps, etc. are not included as it is not possible to control 

them through the building control process. The calculation of illumination power density 

does not include losses elsewhere in the system, such as in the distribution cable 

throughout the building.  

4.3.9 Reference Building 

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. 

4.3.10 Service 

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— 

 (a) systems used solely for emergency purposes; and 

 (b) cooking facilities; and 

 (c) portable appliances. 

Services include three main items- 

• air-conditioning systems that service the whole building as well as individual air-

conditioning units serving the suites; 

• artificial lighting for individual residential apartments as well as communal areas; 

and 

• supply hot water systems. 

These are included regardless of the energy source. 

“Building” in the context of the definition of services, means the whole building for both 

individual units and communal facilities and public areas such as public corridors, 

foyers, etc. 



Handbook: JV3 - Energy Efficiency 2018  

 

 Australian Building Codes Board Page 33 

4.3.11 Storey 

Storey means a space within a building which is situated between one floor level and 

the floor level next above, or if there is no floor above, the ceiling or roof above, 

but not— 

 (a) a space that contains only— 

  (i) a lift shaft, stairway or meter room; or 

  (ii) a bathroom, shower room, laundry, water closet, or other sanitary 

  compartment; or 

  (iii) accommodation intended for not more than 3 vehicles; or 

  (iv) a combination of the above; or 

 (b) a mezzanine. 

4.4 Subclause JV3(a) - 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. 

1. Determine the allowance (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). 

2. 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. 

3. 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. 

4. 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, to ensure that in both cases, the annual energy consumption is not more 

than the allowance 
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4.4.1 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 retain their performance for 

the life of the building. 

However, JV3 does 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 in the DtS Provisions, under the method. 

Example for the use of Verification Method JV3: 

A five storey Class 5 building located in Melbourne is proposed to be assessed under 

Verification Method JV3. The building has minimum insulation to the envelope of the 

building whilst the services will have energy efficiency parameters well above the 

minimum of the DtS Provisions. The following calculations are made. 

Step 1: A theoretical reference building is assessed having characteristics that meet 

minimum DtS Provisions for the fabric as well as the services. The annual energy 

consumption of the reference building and services 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 at 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 at 650 MJ/m2.annum. 

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 the Verification Method 

JV3. The criteria in the JV3 method state that the 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 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 
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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. 

4.5 Subclause JV3 (b) – Renewable or “Free” Energy 

JV3 allows renewable energy generated on-site or energy “free” 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 electricity network, the gas network or fuel brought in by road transport, rather 

than the total of the energy consumed by services.  

To obtain this concession, the renewable energy must be generated on-site. This 

means that electricity from Green Power, for example does not get the concession as it 

is distributed via a network. 

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 building unrelated to the building’s services such as steam condensate from a 

laundry process. 

4.6 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 in 4.4. 

A building may change its use over its life and may even change its NCC classification. 

Therefore; 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 
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not fixed, the calculations could be manipulated by using less energy efficiency 

parameters when setting the allowance with the reference building. 

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 not the Performance 

Solution 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 high outside air rate for the reference building for improved health but 

not the proposed building. However, it would be reasonable for the reference building to 

be based on the minimum requirements of Appendix A of AS 1668.2, while claiming the 

benefit of filtration plant allowed under that standard in the subject building. The Guide 

to the 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 values range from around 0.30 for light cream to 0.9 for a 

dark grey slate. Galvanised steel for example has a typical solar absorptance of around 

0.55. 

(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. 
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(D) Air-conditioning with the conditioned space temperature within the range of 
18°CDB4 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 ‘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, appliance, equipment and heated water supply systems can either be 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 pressurising plant is operating, and 1.5 air change 

per hour for the whole building when 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 in all runs. 

Alternatively, with a stated value method more input parameters would have to be 

specified in order to avoid a wide range of results. 

                                            

4 Degree(s) Celsius Dry Bulb (°CBD) 
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4.7 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 provisions that must be the same in all runs are the: 

(A) 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 in all runs, and in all probability the same operator doing all the runs, 

considerably diminishes the software differences and the operator interpretations. 

(B) 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 subject building even though they are both within the same NCC 

defined climate zone. This requires that the climate file that is used for the reference 

building will also 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 run it would not be appropriate to anticipate the 

demolition of a building or the growth of vegetation, without doing the same in all three 

software runs. 

(D) 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 both runs if the software allows them to be considered. 
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(E) 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) 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 SHGC and Total System U-Value), 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) 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) Testing standards  

This includes testing standards for insulation, glazing, water heaters and package air-

conditioning equipment. Glazing rated to Average National Average Conditions (ANAC) 

will have different performance to that rated to Australian Fenestration Rating Council 

(AFRC) conditions. Likewise, insulation is rated using an international standard may 

produce ratings to a different scale, compared to ratings calculated using AS/NZS 

4859.1.  

Again, the principle is to use the same approach with all 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) 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) 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) Surface density of envelope walls over 220 kg/m2  

Under the JV3 Verification Method, it is not permitted to use, say 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 to wanted to claim the thermal benefit of a 

very high mass wall it would need to be another Assessment Method. 

(L) 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. If a designer wanted to claim the 

benefit of a factory assembled panel system as 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) Floor coverings and furniture and fittings density 

 Although not regulated, the amount of furniture in a building 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) Internal shading devices 

This includes their colour and their 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 a 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 glazing solution was 

determined. 

(P) Number and size 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 the NCC 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 propose building could use more energy efficient 

ones. 

(Q) Range and type of services and energy sources other than energy generated 
on-site from sources that do not emit greenhouse gases  

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) 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. If a designer wanted to claim the 

benefit of lower lighting levels, say based on using some task lighting, it would need to 

be another Assessment Method or Verification Method. The Appropriate Authority would 

need to be convinced of the likelihood of that philosophy continuing for the life of the 

building. 

(S) 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 NCC 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 
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reasonable averages for how most buildings operate over their life. Again, for a purpose 

built building, and subject to the Appropriate Authority’s agreement, another Verification 

Method based on JV3 could be developed using different parameters. 

(T) 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 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) 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 

parameters must 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 operating building verses a 12 hour/day operating building. 

(V) Range of internal temperatures and plant operating times  

These parameters would have been determined for the reference building in 

JV3(d)(i)(D) and JV3(d)(i)(E) and must be the same for the proposed building. However, 

if 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 be used for the proposed building unless innovative technology used, in 

which case another Verification Method could be developed. 

(X) Infiltration values 

The infiltration rates must be the same unless there are specific additional sealing 

requirements or pressure testing to be undertaken in the proposed building. There is 

evidence of a wide range of leakage rates for buildings of different design, 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 specific sealing is used to 

the satisfaction of the Appropriate Authority. Possible approaches could involve on-site 

pressure testing or leakage testing to confirm the assumptions. 

(Y) 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 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) 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. 

4.8 Subclause JV3(d)(iii) – Parameter 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. 

4.9 Subclause JV3(e) - Heated Water Supply & Vertical Transport 

NCC Volume One has no energy efficiency provisions for vertical transport (lifts or 

escalators), due to the wider energy and cost considerations that are made by the 

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 the proposed building as in the 

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 supply water 

system or high performance lift can provide a “credit” and so go towards off-setting any 

under-performance of other services. The proposed solution should be approved by the 

Appropriate Authority.  
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4.10 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 10 storey 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. 

4.11 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.  

4.12 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 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. 

4.13 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, (i) the annual operating 

hours of the proposed building are less than 2,500 hours (see JV3(d)(i)(E)) or (ii) if the 

occupancy and operating profile for the building is not listed in Specification JV. 
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 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 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) a Class 3 hotel or motel building; 

(b) a Class 5 office building; 

(c) a Class 6 shop, shopping centre, restaurant or café; 

(d) a Class 7 warehouse; 

(e) a Class 8 laboratory; 

(f) a Class 9a clinic, day surgery or procedure unit; 

(g) a Class 9a ward area, a Class 9b theatre, cinema or school; and  

(h) a Class 9c aged care building.  

It is not practical to have occupancy and equipment operation profiles for all possible 

uses of buildings. Tables 2a to 2g present 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;  

• heated water supply consumption rates; and 

• Internal heat gains for occupants and hot meals. 
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Appendix A NCC Building Classifications (Extracted from 
NCC 2016 Volume One) 

A.1 NCC Volume One 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. 
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Class 2: a building containing 2 or more sole-occupancy units each being a separate 

dwelling. 

 

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) a boarding house, guest house, hostel, lodging house or backpackers 

accommodation; or 

(b) a residential part of a hotel or motel; or 

(c) a residential part of a school; or 

(d) accommodation for the aged, children or people with a disability; or 

(e) a residential part of a health-care building which accommodates members of staff; 

or 

(f) 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. 
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Class 5: an office building used for professional or commercial purposes, excluding 

buildings of Class 6, 7, 8 or 9. 

 

Class 6: a shop or other building for the sale of goods by retail or the supply of services 

direct to the public, including— 

(a) an eating room, café, restaurant, milk or soft-drink bar; or 

(b) a dining room, bar area that is not an assembly building, shop or kiosk part of a 

hotel or motel; or 

(c) a hairdresser’s or barber’s shop, public laundry, or undertaker’s establishment; or 

(d) 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. 
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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. 

 

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. 
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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 

 

(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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Appendix B JV3 Text (Extracted from NCC 2016 Volume 
One) 

JV3 Verification using a reference building 

(a) For a Class 3, 5, 6, 7, 8 and 9 building, compliance with JP1 is verified when it is 

determined that the annual energy consumption of the proposed building with its 

services is not more than the annual energy consumption of a reference building 

when— 

 (i) the proposed building is modelled with the proposed services; and 

 (ii) the proposed building is modelled with the same services as the reference 

building. 

(b) The annual energy consumption of the proposed building in (a) may be reduced by 

the amount of energy obtained from— 

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

 (ii) another process as reclaimed energy. 

(c) The annual energy consumption calculation method must comply with the ABCB 

Protocol for Building Energy Analysis Software. 

(d) The annual energy consumption in (a) must be calculated— 

 (i) for the reference building, using— 

 (A) the Deemed-to-Satisfy Provisions for Parts J1 to J7 but including only 

the minimum amount of mechanical ventilation required by Part F4; and 

 (B) a solar absorptance of 0.6 for external walls and 0.7 for roofs; and 

 (C) the maximum illumination power density without any increase for a 

control device illumination power density adjustment factor; and 

 (D) air-conditioning with the conditioned space temperature within the range 

of 18° CDB to 26° CDB for 98% of the plant operation time; and 

 (E) the profiles for occupancy, air-conditioning, lighting and internal heat 

gains from people, hot meals, appliance, equipment and heated water 

supply systems— 

 (aa) of the actual building— 

 (AA) if the operating hours per year are not less than 2 500; or 

 (BB) if the daily operating profiles are not listed in Specification 

JV;  

 or 
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 (bb) of Specification JV; and 

  (F) infiltration values— 

 (aa) for a perimeter zone of depth equal to the floor-to-ceiling height, 

when pressurising plant is operating, 1.0 air change per hour; and 

 (bb) for the whole building, when pressurising plant is not operating, 

1.5 air change per hour; and 

 (ii) for both the proposed building and the reference building using the same— 

 (A) annual energy consumption calculation method; and 

 (B) location, being either the location where the building is to be 

constructed if appropriate climatic data is available, or the nearest 

location with similar climatic conditions, for which climatic data is 

available; and 

 (C) adjacent structures and features; and 

 (D) environmental conditions such as ground reflectivity, sky and ground 

form factors, temperature of external bounding surfaces, air velocities 

across external surfaces and the like; and 

 (E) orientation; and 

 (F) building form, including— 

 (aa) the roof geometry; and 

 (bb) the floor plan; and 

 (cc) the number of storeys; and 

 (dd) the ground to lowest floor arrangements; and 

 (ee) the size and location of glazing; and 

 (G) external doors; and 

 (H) testing standards including for insulation, glazing, water heater and 

package air-conditioning equipment; and 

 (I) thermal resistance of air films including any adjustment factors, 

moisture content of materials and the like; and 

 (J) dimensions of external, internal and separating walls; and 

 (K) surface density of envelope walls over 220 kg/m2; and 

 (L) quality of insulation installation; and 
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 (M) assumptions and means of calculating the temperature difference 

across air-conditioning zone boundaries; and 

 (N) floor coverings and furniture and fittings density; and 

 (O) internal shading devices, their colour and their criteria for operation; and 

 (P) number, sizes and floors served by lifts and escalators; and 

 (Q) 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; and 

 (R) internal artificial lighting levels; and 

 (S) internal heat gains including people, lighting, appliances, meals and 

other electric power loads; and 

 (T) air-conditioning system configuration and zones; and 

 (U) daily and annual profiles of the— 

 (aa) building occupancy; and 

 (bb) operation of services; and 

 (V) range of internal temperatures and plant operating times; and 

 (W) supply heated water temperature and rate of use; and 

 (X) infiltration values unless there are specific additional sealing provisions 

or pressure testing to be undertaken; and 

 (Y) unit capacity and sequencing for water heaters, refrigeration chillers 

and heat rejection equipment such as cooling towers; and 

 (Z) metabolic rate for people; and 

 (iii) for the proposed building using a solar absorptance for the roof and walls 

0.05 higher than that proposed; and 

(e) Where the annual energy consumption of the heated water supply or the lifts and 

escalators are the same in the proposed building and the reference building, they 

may be omitted from the calculation of both the proposed building and the 

reference building. 

(f) A lift in a building with more than one classification may be proportioned according 

to the number of storeys of the part for which the annual energy consumption is 

being calculated. 

(g) The design must include— 
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 (i) the ability to achieve all the criteria used in the annual energy consumption 

calculation method such as having an automatic operation controlling device 

capable of turning lighting, and air-conditioning plant on and off in 

accordance with the occupancy and operating profiles used; and 

 (ii) compliance with— 

(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 65 kWr; and 

  (F) AHRI 550/590 for testing a refrigeration chiller; and 

  (G) Part J8 for facilities for energy monitoring. 
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Appendix C Flowchart - Using JV3 and another Performance Solution 
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